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Important User Information

Because of the variety of uses for the products described in this
publication, those responsible for the application and use of this
control equipment must satisfy themselves that all necessary steps
have been taken to assure that each application and use meets all
performance and safety requirements, including any applicable laws,
regulations, codes and standards.

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

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

Reproduction of the contents of this copyrighted publication, in whole
or part, without written permission of Rockwell Automation, is

prohibited.

Throughout this manual we use notes to make you aware of safety

considerations:
Identifies information about

ATTENTION B : .
practlces Or circumstances that

il WARNING |
can lead to personal injury or
death, property damage or
economic loss

Attention and warning statements help you to:

* identify a hazard
¢ avoid a hazard

* recognize the consequences

IMPORTANT IdenFifigs information that 1s critical for successful
application and understanding of the product.

Allen-Bradley, SLC 5/05, Compact, and ControlLogix are trademarks of Rockwell Automation.
RSLogix 5000, RSLogix 500, RSNetworx, and RSLinx are trademarks of Rockwell Software.

DeviceNet is a trademark of Open DeviceNet Vendor Association (ODVA).



Summary of Changes

Introduction

This version of the CompactLogix System User Manual corresponds to

version 11 of the controller. Revision bars (shown in the left margin of
this page) indicate changed information. Changes made to this manual

include:

For this information: See:

You can now change the RPI for local 1/0 to be any rate from page 3-7
2ms to 750ms

The 1769 Generic Profile information (previously in an appendix)  chapter 3
was moved to the end of the Placing, Configuring, and Monitoring

Local I/0 chapter to make the information more accessible

Additional fault word information. page 3-15
The messaging over DH-485 example (previously in an appendix)  chapter 5
was moved to the Communicating with Devices on DH-485

chapter to make the information more accessible.

How to use a 1769-SDN scanner in a DeviceNet configuration. chapter 6
The 1761-NET-DNI information (previously in an appendix) was ~ chapter 6
moved to the Communicating with Devices on DeviceNet chapter

to make the information more accessible.

You no longer need a 1761-NET-ENI module connected to your chapter 7
computer to be able to communicate with a CompactlLogix

controller over Ethernet. If you have series B ENI modules, the

computer can use its own Ethernet card to communicate with the
CompactLogix controller.

The 1761-NET-ENI information (previously in an appendix) was chapter 7

moved to the Communicating with Devices on EtherNet chapter
to make the information more accessible.

Execution times and memory use are no longer documented in
this manual. This information for all Logix controllers is now
available in one publication.

Logix5000 Controllers Execution Time and Memory Use
Reference Manual, publication 1756-RM087
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Notes:
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Preface

Who Should Use
This Manual

e who should use this manual

e how to use this manual

* related publications

e conventions used in this manual

* Rockwell Automation support

Read this preface to familiarize yourself with the rest of the manual.
This preface covers the following topics:

Use this manual if you are responsible for designing, installing,
programming, or troubleshooting control systems that use
Allen-Bradley CompactLogix™ controllers.

How to Use This Manual

As much as possible, we organized this manual to explain, in a

task-by-task manner, how to install, configure, program, operate and
troubleshoot a CompactLogix control system.

Related Documentation

The table below provides a listing of publications that contain
important information about CompactLogix systems.

For Read this document Document number

Information on installing a CompactLogix controller CompactlLogix Modular Processors 1769-IN047
Installation Instructions

Information on common procedures using RSLogix 5000 | Logix5000 Controllers Common Procedures 1756-PM001

software. Programming Manual

Information on the CompactLogix Instruction Set Logix5000 Controllers General Instruction Set 1756-RM003
Reference Manual

Information on function block programming Logix5000 Controllers Process Control/Drives 1756-RM006

Logix controllers. Instruction Set Reference Manual

Exeuction times and memory use for instructions Logix5000 Controllers Execution Time and Memory Use | 1756-RM087
Reference Manual

Information on installing, configuring, and using Compact 1/0 Analog Modules User Manual 1769-UM002

Compact Analog I/0 modules

Information on using the 1769-ADN DeviceNet adapter | Compact I/0 1769-ADN DeviceNet Adapter 1769-UMO001
User Manual

Information on using the 1769-SDN DeviceNet scanner | Compact 1/0 1769-SDN DeviceNet Scanner Module 1769-UM009
User Manual

Information on grounding and wiring Allen-Bradley Allen-Bradley Programmable Controller Grounding and | 1770-4.1

programmable controllers.

Wiring Guidelines
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Conventions Used in
This Manual

Rockwell Automation
Support

Publication 1769-UMO007D-EN-P - August 2002

If you would like a manual, you can:

e download a free electronic version from the internet at
www.theautomationbookstore.com

* purchase a printed manual by:

— contacting your local distributor or Rockwell Automation
representative

— visiting www.theautomationbookstore.com and placing
your order

— calling 1.800.963.9548 (USA/Canada) or 001.330.725.1574
(Outside USA/Canada)

The following conventions are used throughout this manual:

* Bulleted lists (like this one) provide information not procedural
steps.

* Numbered lists provide sequential steps or hierarchical
information.

* Ttalic type is used for emphasis.

Rockwell Automation offers support services worldwide, with over
75 Sales/Support Offices, 512 authorized distributors and 260
authorized Systems Integrators located throughout the United States
alone, plus Rockwell Automation representatives in every major
country in the world.

Local Product Support

Contact your local Rockwell Automation representative for:

* sales and order support
* product technical training
* warranty support

* support service agreement
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Technical Product Assistance

If you need to contact Rockwell Automation for technical assistance,
please review the information in Appendix B, CompactLogix
Troubleshooting, first. Then call your local Rockwell Automation
representative.

Your Questions or Comments on the Manual

If you find a problem with this manual, please notify us. If you have
any suggestions for how this manual could be made more useful to
you, please contact us at the address below:

Rockwell Automation

Automation Control and Information Group
Technical Communication, Dept. AG02V
P.O. Box 2086

Milwaukee, WI 53201-2086
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Notes:
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Chapter 1

Getting Started

Introduction This chapter introduces the CompactLogix controller and provides a
quick overview on creating and downloading a project. The steps in
this chapter introduce the basic aspects of the CompactLogix

controller.

The CompactLogix controller offers state-of-art control and I/O
modules in a small cost-effective package. CompactLogix systems

feature:

* Communications over DH-485, DeviceNet, or Ethernet via
peer-to-peer messaging.

* RTU functionality using dial-up modems and DF1 Full-Duplex

protocol.

* RTU functionality with radio frequency or leased-line modems

and DF1 Half-Duplex protocol.

* Local RS-232 connection(s) for controller project
upload/download, DF1 Full-Duplex communications, DH-485
networking, or for ASCII communications.

* Remote programming over DH-485, DeviceNet, and Ethernet.

The following table lists some of the differences between the two

available CompactLogix controllers.

Specification CompactLogix5320 CompactLogix5330
Communication ports (1) RS-232 (2) RS-232

User memory 64K bytes 256K bytes
Maximum number of 1/0 modules supported'" 81/0 modules 161/0 modules
Maximum number of I/0 banks supported 2 banks 3 banks

" You must use the 1/0 memory worksheet on page 3-4 to verify whether the layout of the /0 modules you select.
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1-2  Getting Started

e following diagram illustrates the steps you follow to create an
Creating and Downloading The following diagram ill he steps you foll d

Proiect download a project. The remainder of this chapter provides examples
a Frojec of each step.

System setup for this quick start:

Create a project
see page 1-2

o 1769-L20 CompactLogix controller
© * slot 1: 1769-1A16
{ « slot2: 1769-0B16
o* [EAN=LACa * slot 3:1769-IF4
Configure the 1761-NET-AIC ﬂé[a * slot 4:1769-0F2
CompactBus i
2 see page 1-5 @

Configure

5 1/0 modules
see page 1-7
\\/\ You need:

Create tags * RSLogix5000 programming software
see page 1-11 * RSLinx communication software

 DF1 point-to-point, serial connection from the workstation to the controller
\/ (using 1756-CP3 or 1747-CP3 cable)
\\/\ » 1761-NET-AIC isolator recommended for channel 0 isolation

Enter |t;g1lg If you don't have this hardware, you can still follow these steps. Substitute the
seeé page 1- I/0 modules you have for the ones listed above and make the appropriate changes.

\/ If you use a 1769-L30 controller, you do not need to use an isolator. Channel 1 is an

isolated RS-232 port.
Download
6 a project
see page 1-15

View status
see page 1-16
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Getting Started ~ 1-3

Creating a project
1.

2.

Select File - New.

Define the project.

Edit Wiew Search Logic Communications Toc
Cirl+M

4>

Open...
[Eloze

Chrl+0

The software uses the project name you enter with an .ACD extension to store your project.

Selecta controller type. g

Select the controller revision. ——pm

Name the project. g

Describe the project (optional). ——pm

Select where to store the project ————
(typically use the default directory).

The software creates the new
controller and displays:

controller organizer

—

x
Wendor: Allen-Bradley
Type: |1 76320 CompactLogi#5320 Contoller = | oK. |

Revision: il =

™| Redundancy Enabled

Cancel
Help

Marme: |quicksta|t

Description: — [This is a sample CompactLagis control system, |

Bl

Chessis Type |<n\:|ne>

Slot: ID 3:

]

Createlns  |C:RSLogis 5000Projects

Erawse..

Click OK.

[_[5]]!

‘o RSLogix 5000 - quickstart [1763-L20]
File Edit Wiew Search Logic Commurications Tools Wirdow Help

Dffline 0. T RUN T i

ol e N 1Y) [ e = e 5]

™ Paih IAB_DFH*

i

KN =2 = M e B B B |

TRUOWRLT A Compars

100 | Sl Favorites @A Eemine OnfEF

NoFaces b, Fg:r
No Edits = o

[ Conraller Fault Handler
[ PowerUp Handler
E-£3 Tasks
B8 MainTask
=8 MainFrogram
Piogram Tags
B2 MainRoutine
[ Unscheduled Programs
[ Trends
143 Data Types
L@ UserDefined
-5, Strings
STRING
L3 Predefined
L3, Module-Defined
563 1/ Configuation
-6 [0] CompactBus Local
& 11717591418 Input_Modul
§ 1217590816 Dutput_Mofu
§ 1311769IF4/8 Analog_ly/ M|
§ 1411759 0F 28 Analog/Out

< | |

Create Examing Dn instiuction

=
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1-4  Getting Started

Changing project properties

1. View properties for Controller quick_start. °5 RSLogix 5000 - quickstart [1769-L3
File Edit “iew Search Logic Commu

Offline . ™ RUN
Mo Forces b, FDK
o = " BaT
MNa Edits =% F o

1

A.  Place the cursor over the Controller quick_start folder.____ppm
Werify

B. Click the right mouse button and select Properties. Frint

2 VieW the General tab i Controller Properties - quickstart ;IQIL'
The screen defaults to the General tab. DatedTime I Advanced I SFC Execution I File: I Marevolatile Memary I
General Seral Port I System Protocal I User Protocal I b ajor Faults | Iinar Faults
Wendor: Allen-Eradley

Type: 17653-L.20 CompactLogix5320 Controller Change Type... |
Fievigion: 11.8 Change Revision... |

Verify that the controller settings are correct.  — g Name: uickaan
Make changes if necessary.

Description: This is a sample CompactLogix control system. ;I
[~
Chassis Type: |<n0ne> j

Slat: ID _|:;'

. ak. I Cancel Apply Help
Click OK.
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Getting Started ~ 1-5

Configuring the CompactBus

1. View properties for the CompactBus.

= RSLogix 5000 - quickstart [1769-L20]
File Edit Wiew Search Logic Communications Tools  Window

=2 =T e T el
Offline 1. I RUN I_q}ﬂ Patty [

Mo Forces ». ’ES.ET
NoFdis @& o o Hl=

il ;l_»l \ Favori

=15 Contraller quickstart
= Controller Tags

- Controller Fault Handler
23 Power-Up Handler
15 Tasks
-8 MainTask
C& MainProgram
-3 Unscheduled Programs
[=1-E5] Motion Groups
(23 Ungrouped Axes
(3 Trends
[=-£5] Data Types
[ User-Defined
Cﬂ, Strings
-, Predefined
- Ly Module-Defined
=-E£3 1{0 Configuration

A. Place the cursor over the CompactBus. —_—

Mews Module.

Lals il

B. Click the right mouse button and select Properties. il i
Faste il
DElete o]

Cross Reference Cir+-E

Friit Chrl+F

2. View the General tab.

I Module Properties - Controller:3 [CompactBus 8.1) [ %]
The screen defaults to the General tab.

General | Cannection | Module Info |

Type: CompactBus 1769 Virtual Backplane Adapter
Wendor: Allen-Bradley
Parent: Contraller
. Local . |3 =
. . M ame: Slat: z
Verify that the module settings are = | = = IS_:I' -
correct. Make changes if necessary. > Descrigtion: I = =
Cornm Format: I Mone j

Bevision: IS_ I‘I _,::'

Click OK Statuz: Offline ’TI Cancel | Spply | Help |

Specify the size of the chassis. Enter the number of modules you plan to install, including the
controller. If the total number of modules is less than 9, there is no need to decrease this
number. The system will operate the same. If you decrease this number and want to add a
module later, you will need to remember to increase the chassis size at that time.

continued
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1-6  Getting Started

Configuring the CompactBus (continued)

3.  View the Connections tab.

zl
Specify the RPI for the General Connestion | Madule Info |
CompactlLogix system g

Requested Packet Interval [RPI): I [2.03: ms  [2.0- 750.0 ms]
Inhibit and uninhibit the ——— I Inhibit Madule

CompactLoglx SyStem' I¥ | i sion Faudt O Cortrallen | Correstion Fails i it Fun Meds

Module Fault

. Statuz; Offine Ok I Cancel Apply Help
Click OK.

The RPI you specify here is the RPI for every 1769 module in this
controller’s system. Specify an RPI from 2-750ms for the system. You
do not specify individual RPI values for each module.

By inhibiting and uninhibiting the CompactBus, you can write new
configuration data to the entire system at once.

The controller’s response to a CompactBus connection failure is fixed
to always fault the controller. It is not configurable.
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Adding a local I/0 module

1. Create a new module.

Important: If you add I/0 modules other than the ones listed for this
example, verify backplane memory use to make sure that the
controller can support the proposed system (see page 3-4). The
controller supports 256 words of backplane memory and some I/0
modules consume more backplane words than others.

A. Place the cursor over [0] CompactBus Local.
—>
B. Click the right mouse button and select New Module.
2. Selectan 1/0 module to add.
Select a catalog number.
For this example, select 1769-IA16.
Click OK.

“o RSLogix 5000 - quickstart [1769-L20]

File Edit Yiew Seaich Logic Communications To

Offline I, T RUN
NoForces b [ oK
No Edits il

B8 G

[ Cortroller Fault Handier
[ PowerUp Handler
(65 Tasks

B8 MainTask
E-E8 MainProgram

E:j MainRouting
[ Unscheduled Programs
- Trends

£ Data Types

Cﬁ, User-Defined

-5 Strings

L5 STRING

L Predefined

-, ModuleDefined

E=--E3 140 Configuration
[REITE (0] CompactE
x
Type: Major Revision:
I‘I TEF A6/ |1 vl
|T_l,lpe |Descripti0n
High Speed
176914804 & Point Isolated 120W AC Input
1763 F4/8 4 Channel CurrentYoltage Analog Input
1763 F4/B 4 Channel CurrentYoltage Analog Input
17ES- F4<0F2/4 4 Channel Input/2 Channel Dutput Low A ezolution Analog
1769 M1248 12 Paint 2400 AC Input
1769-1016/4 16 Paint 24 DC Input, Sink/Source
17E9-10E<0W 4.8 E Paint 24 DC Sink/Source Input, 4 Point AC/DC Relay Output
1769 0E<0wW4./B E Paint 24 DC Sink/Source Input, 4 Point AC/DC Relay Output
1763 IRE/A E Channel RTD/Direct Resistance Analog Input
1769 TR/ B Channel Themocoupledmy Analag Input LI
— Sho
Yendar: IAII j ¥ Other ¥ Specialty 140 Select Al |
IV &nzlog W Digital W Communication [V Motion v Controller Clear Al |
()8 I Cancel | Help |
continued
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Getting Started

Adding a local I/0 module (continued)

3.

Identify the input module.

These screens are specific to the 1769-1A16 input module.

You should enter a name.
Verify the slot number. g

Describe the module (optional). —gm-

Select the communication format. —
Specify electronic keying. —pm-

Click Next.

Module Properties - Local [1769-1416 1.1] [ ]
Type: 17691416 16 Point 1204 AC Input
Wendor: Allen-Bradley
Pareit: Lacal
M ame: IInput_ModuIel Slat: |1 ::II
Dezcription: I ;I
=
Cornrn Format: I Input Data - INT j
Bevizion: |1_ I‘I _I::' Electronic Keying: IEompatibIe Module 'l

Cancel < Hach

Newt> | [ Finish>> |

Help

Use default values for this example.

4. Use the Create wizard to configure the input module.

Different modules have different screens and parameters. If you do not want
to go through each screen in the Create wizard, click Finish to create the

Click Finish.

module using default values.

Module Properties - Local:1 {(1769-IA16/A 1.1}

Requested Packet Interval [RPI): I 2.03: ms

™ Inkibit Module

¥ | 1 s Fault O Contraller IF Connection Fails Wil in Fun Mode

Module Fault

Cancel I

< Back [ent > Finish »>

Help

Rather than specifying an individual RPI value for each I/0O module,
you specify on RPI value for the whole CompactLogix system when
you configure the CompactBus (see page 1-6).

Add the other I/O modules for this quick start (see page 1-2) to the

Controller Organizer.
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Changing module properties
1. View properties for the module.

File Edit “iew Seach Logic Communications Tools ‘wir
EEEE R EE R ——
i 1+~
Offline ], T AUN L@J Palt

MoFaiees b, :: ok
Mo Edits g; BaT ﬂ _H

gt ] i

(= Controller quickstart

| Controller Tags
[ Conmmoller Fault Handler
[ Power-Up Handler
(-5 Tasks
58 MainT ask.

E& MainProgram
Praogram Tags
MainRouting
[ Unscheduled Programs
[ Trends
-5 Data Types

Cﬂ U ser-Defined
EI-‘EQ Shings

LB STRING
Cﬂ Predefined
O Module-Defined
-5 140 Canfiguration

[SRsii] [E] CompactBus Local

[ (1] 1755415 Input |
f [2)17630815 Qutpur t | HEEE
. . . 0 [B1769IRAB g | gy
B. Click the right mouse button and select Properties. ‘] [4117630F 2B Analog

A. Place the cursor over the 1769-IA16 module. g

Copy
etz
Delete

Cross Reference

Bt

2. View the General tab.

The screen defaults to the General tab. —
General | Eonnectionl
Type: 17631416 16 Point 1200 AL Input
Wendor: Allen-Bradley
Parent: Local
: : =
Verify that the module settings are Heme freu Modde =
correct. Make changes if necessary. Eese ooy I ﬂ
_>

Cormm Farmat: Ilnput Data - INT j

Bevision: |1_ I‘I _,::' Electronic Keying: IEompatibIe Module 'l

Click OK Status: Offline oK I Camcel I Apply Help

The tabs that appear depend on the type of module.

Important: If you want to change the communication format of a module, you must
first delete the module and then re-add it using the communication format you want.
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Viewing I/0 tags

1. View the tags for the controller. RSLogix 5000 - quickstart [1769-L20]

N, I RUN
oK

Offline

Place the cursor on the Controller Tags folderand ~——
double-click.

Power-Up Handler
-5 Tasks

E’@ MainT ask

E& MairProgram

Exj M ainF outine
Unscheduled Programs

The software displays the module-defined tags for the I/0 modules you created.

Tag Scope!!! —]

|
|
|
|
|
j

1769 module tags —pm

LTI

(1) Tag scope allows tag name uniqueness to be limited to a single scope (controller or program). Thus, the same tag
name can be used in many programs without ambiguity.

}

Click the Edit Tags tab.
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Creating other tags

1. Create atag.

4 Create tags

quickstart[controller] |— Show Al i |—
[P|TagNome  [lasFor  [BaseTag  [Twee  [Swle  [Deseion | |«

KL L]

Enter the name of the new tag. Tab to this column and select the data type.

Select Data Type

2. Select the data type.
’7 TIMER

INT
Select TIMER. — -

Click OK.

The software displays the tag.

Click + to display the members —»
of the TIMER structure.

—
—
—
—
—
—
—
—
—

—

You might have to resize the column to see the tag extensions.

continued
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Documenting I/0 with alias tags

1. Create an alias tag input_1 for Local:1:1.Data.1.

ontroller Tags - quickstart{controller] M= E3 4 Create tags
:0pE: Iquickstart[controller] 'l Shgw:IShUW Al 'l Sart: ITag Mame 'l
F | Tag Mame <2 | Aliaz For Base Tag Type Style Descri| = |

[+-Local1:C AB:1769 MODULE:C:0

[+-Local:1:1 AB:1769 MODULE_INT_EBytes:|:0

[+-Local:2:C AB:1769 MODULE:C:0

[+-Local:2:| AB:1769 MODULE_INT_EBytes:|:0

[+-Local:2:0 AB:1769 MODULE_IMT_Z2Bytes:...

AB:1769_MODULE:C:0
AB:1769_MODULE_INT_EBytes:|:0

[+-Local:4:.C AB:1769 MODULE:C:0
[+-Local:4:1 AB:17E9_MODULE_INT_12Bytes...
[+-Local: 4.0 AB:1769 MODULE_IMT_4Bytes:...
7| -timer_1 TIMER
) input_1 Local:1:l | AB:1769 MODULE_INT_EBytes:|:0
Ol
Monitor Tags KN | _’I—A
Enter the name of the tag. Tab here or click in the box. Click here to select a tag to reference.
2 Selectan illpllt data word. Scope: Iquickstart[controller] j Show: |5h0W Al LI Sort: ITag Marme
P | Tag Mame 2 | Aliaz Far Baze Tag Tupe
[+|-Local:1:1 AB: 1763 DI1E:1:0
AB:17ES_DOTEC:0
[+|-Lacal:2:1 AB:17ES DOTE::D
[+|-Local:2:0 AB:17E3 DOTE:D:0
[+|-Local:3:.C AB:17ES IF4:C:0
[+]-Local:3:1 AB:17ES IFA::0
[+|-Local:4:.C AB17ES OFZC0
[+|-Local:4:1 AB:1769 OFZ:0
[+|-Local:4:0 AB:17ES OFZ:0:0
[ | -timer_1 TIMER
S| input_1 INT
#* | |

Ha |9 [10[11[12[13]14[15[pOTE*
ocal 217 BAETrog_LiC 6
[ Local3C ABATED_IF4:C:0 . .
[ Local 31 AB1769_F4:L0 Click here to display a
Locak4:C ABTEY_OF2:C:0 grid of bits and select

[#]-Local: 41 ABATES_OF2:E0 oo . .
[#]-Local 40 ABATEI_OF2:C00 - the mpUt blt'

3.  Repeat steps 1 and 2 above to create an alias tag output_1for Local:2:0.Data.1

Scope: Iquickstart[controller]j Shgw:IShUW Al LI Sart: ITag Mame j
F | Tag Mame <2 | Aliaz For Base Tag Type Style Description =l
[+-Local:1:1 AB:1769 DIELD
[+-Local:2:C AB:1769 DO1EC.O
[+-Local:2:| AB:1769 DOELD
[+-Local:2:0 AB:1769 DO1ED:0
[+-Local:3:C AB:17ES [F4:C:0
[+-Local: 3| AB:17ES_IF4:1:0
[+-Local:4:.C AB:17ES OFZC:0
[+-Local: 4 AB:17ES OFZ1:0
[+-Local: 4.0 AB:17E9 OF2:0:0
[ |H-timer_1 TIMER
input_1 Local1:1.Datad Local:1:1.Data BOOL Decimal
» output_1 Local2:0.Datal  |Local20.Datal  |BOOL Decimal
* |
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Entering logic
1.  Use default task, program, and routine.
5 Enter logic

‘o, RSLogix 5000 - quickstart [1769-L3
:4 File Edt “iew Search Logic Car

When you created the project, the software
automatically created a MainTask, MainProgram, and
MainRoutine. Use these defaults for this example.

Offline f. T RUN
No Forces | [ oK
ToEdn & [T BaT

ordis 10

(=143 Contraller quickstart
L Contraller Tags
(23 Contraller Fault Handler
[T PowerUp Handler
E-E3 Tasks

. B3 MainTask

- E-EB MainProgram
Program Tags
Aaink outine:
L[ Unzcheduled Programs

Double-click MainRoutine. — g

The software displays an empty routine.

nProgram - MainR oul M=l E3

2. Enter an XI0 instruction.

#~ RSLogix 5000 - quickstart [1769-L20] - [MainProgram - MainR outine=]

B File Edit Yiew Search Logic Communications Tools Window Help _|5'|£|
B8] S| &[E[e] o] = &l = e @la |k
Offline 0. 7 RUN — Path: [4B_DF1-1- =1 | |
Mo Forces b ": Ok, @ 1
NGEGHE | 1 A Hle ] GOl oo 2
i} | 4 | » | Y Favorites 4 Bit A Timer: ounter & InputiOutput £ Compare
EIS Controller quickstart e I ;I
H Controller Tags a Z AF
Controller Fault Handler &
23 Power-Up Handler
EIS Tasks [End]
E-58 ManT ask . .
"5 £2 ManProgan Drag and drop the XIO instruction.
H Prograrn Tags
Eﬁ M ainR outine

continued
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Entering logic (continued)

3. Assign a tag to the XI0 instruction.

Double-click the tag area of the instruction.

Use the drop-down menu to select input 1.

The software displays an incomplete rung.

[El MainProgram - MainF outine=

MainProgram - MainR outine™

==
il [
-]
-]
[End)
1]
> input_1 BOOL
[Erd) [ Local1:] ABTEI_DMELD
[ Local2C AR1TEI_DO16:C:0
[HLocal2 ABTEI_DO1ELD
[HLocal20 ABTEI_DO1E:O0
[ Local3C ABATEI_IF4:C:0

AB1TES_IF4:10

[Local4:C ABATEI_OF2C:0

[F]Local4:1 ABTEI_OFZL0

[F]Local4:0 ABATEI_OF2C0
autput_1 BOOL

[ timer_1 TIMER

| Contoller Scoped Tags

Frogram Scoped Tags |

[End)

4.  Enter this logic.

LI

[El MainProgram - MainF outine=

[End)

T
s L — |

timer. DM

—=3/E

TOM
Timer On Delay —EN—
Timer tirner  —<DN>—
Prezet 1000«
Acoum 0

Local2:0.Datal

5. To save the project, from the File menu, select Save.

Publication 1769-UMO007D-EN-P - August 2002
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Downloading a project

1.

2

4,

4,

A.
B.

The default value for Error Checking is BCC. The PLC-5 and most peripherals
usually use BCC error checking. Most SLC 500 based products use CRC.

Make a serial connection from the workstation to the controller.

Configure an RSLinx communication driver:

In RSLinx software, select Communication — Configure Driver.

From the Available Driver Types list, select “RS-232 DF1 Devices” and

click Add New.

Choose a name for the driver and click OK.

Select “Logix5550/CompactlLogix” and specify the COM port. Click

Autoconfigure to have the software determine the remaining
serial settings.

Important: If the RSLinx autoconfiguration fails:
Press and hold the Channel 0 Default Communication push button on the controller
until the Channel 0 Default Communication (DCHO) LED turns on (steady green).

A

S e ®p

Run RSLinx autoconfiguration again to establish a connection.

Download the project from the Communications menu.

Make sure the controller is in Program mode.

In RSLogix5000 software, select Communication — “Who Active”.

Expand the DF1 network and select your controller.

Click Download. Confirm the download when prompted.

Place the controller in Remote Run mode.

Configure Diivers

Cose |

Avyailable Drivers: Cc
Devicehlet Drivers

Device Name:  AB_DF1-1

PLC5 IDH+) Emulator

SLC 500 [DH485] Ernulater Comm Port: {COM1 =l
Ethernet to PLC.5 or 5820 £l
emote Devices via Link Giateway
) S Station Number:
Baud Rate: [15200 by 00
1784-PCMK -l
1784 KTKTXIDVPKTHID] Pai [lore =] EnorChecking. 600 ]
Stop Bits: |1 hd Protocok [Full Duplex ¥
Auto-Configure
™ Use Modem Dialer ContigurE s
3 Cancel | Delete | Help
fg, Who Active [_[O1 ]
™ Auobyowss Refissh
=Bl Workstation, PCE-PA32A: Go Online: |
-5 Link Gatswsys. Etharmst
[ & 1784 PCD 1, Deviostet Upload..
) & AB_DF11.DF1
m ] O, CompactLogix Processor Oownload
[ & AD_ETH-1, Ethemet
& TCP-1. Cthermet Rerent
Lol
Cloze
Help
Currertt Path,  AB_DF1-1%1
= | EpphoEert Path bo Eioject
Puthin Froject, AB_DF11%1
2

Publication 1769-UM007D-EN-P - August 2002



1-16  Getting Started

Viewing program scan time

1. View properties for the MainProgram.

A. Place the cursor over the MainProgram folder.

B. Click the right mouse button and select Properties.

2. Select the Configuration tab.

_>

The Configuration tab displays:

» maximum scan time (the largest scan time since

the last reset)

« last scan time (the time this task used during the

previous scan)
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% RSLogix 5000 - quickstart [1769-L20]

File Edt “iew Search Logic Communications Tool: ‘windou

Difline f. T RUN

No Edits =Y o

-

7 oK

Mo Forces »
™ BaT

-5 Controller quickstart

Contraller T ags
----- 23 Controller Faulk Handler
23 Power-Up Handler
B3 Tasks
EI@ MainT ask
- ¢
= a MNew Routine
Exj MainR ot
----- [ Unscheduled Pr Ezt
[ Trends i
=55 Data Types Ptz
Cﬂ, User-Defined Delste
Elﬁ Stiings ey
[ STRING Cross Reference
Cﬂ Predefined
Cﬂ, Module-Defined  Accept Pending Program Edits

=-E51 140 Canfiguration

0] 1B
= E [ﬂ] [?]rn1p;§9_|:j Tiest Pragram Edits

[2]1763-08 Wtest Bragram Edits
f [3117694F4
f] [411769-0F;

[Cance] Pending Brogran Edits

=1

Azsemble Brogram Edits
[ancel Frogram EdiE

Frint

i Program Properties - MainProgram
General Configuration |

Assigned Routines:

I [=] B3

Mair: IMainHoutine

Fault:

Scan Times [execution Hme):

[uz] FReset bax |
Last: |82 [us]

Max: 290

o |

Cancel | e[ |

Help
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Viewing controller memory usage

1. View properties for Controller quick_start.

A. Place the cursor over the Controller quick_start folder.

B. Click the right mouse button and select Properties.

2. Select the Advanced tab.

In addition to other information, the Advanced tab
displays controller memory usage.

—

Important: The amount of memory that the software displays includes
both the user available memory and the memory reserved for overhead.
See the specifications for your controller to determine how much memory
you have available for programming. This dialog box might display a higher
number, but the additional memory is required by system overhead and may

not be available for programming.

What To Do Next

%o BSLogix 5000 - quickstart [1769-L20]

File Edit “iew Search Logic Communication

Offline . T RUN

Mo Forces b | oK

7 BaT

Mo E dits =% F o

I_qp_

F-4A MainTas

s Controller Properties - quick_start
General I Serial Port I System Protocal | User Pratocol I
I ajor Faulks I Minor Faulks I D ate and Time Advanced File
Mernony: Used: 40,500 bytes
Unuzed: B3 E80 bytes
Total: 104,180 bytes
Contraller Fault Handler: [
Power-Up Handler: |<n0ne> j
System Overhead =| .
Time Slice: WE %
QK I Cancel Lol Help

control application.

Once your controller is installed and operating, you can use
RSLogix5000 programming software to develop and test your

Use the remaining chapters in this manual as reference material for
how the CompactLogix controller operates in the Logix environment.
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Notes:
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Chapter 2

What Is CompactLogix?

Using This Chapter The CompactLogix controller, part of the Logix family of controllers,
provides a small, cost-effective system built on these components:

* CompactLogix controller that supports the Logix instruction set.

* RSLogix 5000 programming software that supports every
Logix controller.

* Compact I/O modules that provide a compact, DIN-rail or
panel-mounted I/O system.

* Serial port that supports multiple communication protocols.
The 1769-L20 has one serial port. The 1769-L30 has two.
Channel 1 on the 1769-L30 is isolated.

* Communication interface modules provide peer-to-peer

communication and program upload/download over DH-485,
DeviceNet, or Ethernet.

1761-NET-AIC recommended for
Channel 0 RS-232 port
isolation.

b

p The same RSLogix 5000 programming
software supports program development

== -

— for all Logix controllers.

For information about: See page
developing programs 2-2
selecting a system overhead percentage 2-6
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Deve|oping Programs The controller operating system is a preemptive multitasking system
that is IEC 1131-3 compliant. This environment provides:

* tasks to configure controller execution

* programs to group data and logic

* routines to encapsulate executable code written in a single
programming language

control application

controller fault handler
\ task 4
\
[
task 1
configuration
status
watchdog
‘ program 32
program 1
program (local)
main routine tags
fault routine
other routines l» |

controller (global) tags I/0 data system-shared data
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Defining Tasks

A task provides scheduling and priority information for a set of one or
more programs. You can configure tasks as either continuous or
periodic. The CompactLogix controller supports as many as 4 tasks,
only one of which can be continuous.

A task can have as many as 32 separate programs, each with its own
executable routines and program-scoped tags. Once a task is triggered
(activated), all the programs assigned to the task execute in the order
in which they are grouped. Programs can only appear once in the
Controller Organizer and cannot be shared by multiple tasks.

Specifying Task Priorities

Each task in the controller has a priority level. The operating system
uses the priority level to determine which task to execute when
multiple tasks are triggered. You can configure periodic tasks to
execute from the lowest priority of 15 up to the highest priority of 1.
A higher priority task will interrupt any lower priority task. The
continuous task has the lowest priority and is always interrupted by a
periodic task.

The CompactLogix controller uses a dedicated periodic task at
priority 7 to process I/O data. This periodic task executes every 2 ms.
Its total execution time is as long as it takes to scan the configured
I/O modules.

How you configure your tasks affects how the controller receives I/O
data. Tasks at priorities 1 to 6 take precedence over the dedicated I/O
task. Tasks in this priority range can impact I/O processing time. A
task of priority 1 to 6 that requires 1/2 ms to execute and is scheduled
to run every millisecond, consumes 1 ms of CPU time. This leaves the
dedicated I/O task 1 ms to complete its job of scanning the
configured I/O.
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However, if you schedule two high priority tasks (1 to 6) to run every
millisecond, and they both require 1/2 ms or more to execute, no CPU
time would be left for the dedicated 1I/O task. Furthermore, if you
have so much configured I/O that the execution time of the dedicated
I/O task approaches 2 ms (or the combination of the high priority
tasks and the dedicated I/O task approaches 2 ms) no CPU time is left
for low priority tasks (8 to 15).

TIP For example, if your program needs to react to inputs and control

outputs at a deterministic rate, configure a periodic task with a

task from affecting the periodic rate of your program. However, if

> priority higher than 7 (1 through 6). This keeps the dedicated 1/O

your program contains a lot of math and data manipulation, place

this logic in a task with priority lower than 7 (8 through 15), such as
the continuous task, so that the dedicated I/O task is not adversely
affected by your program.

The following example shows the task execution order for an
application with periodic tasks and a continuous task.

Task: Priority Level:  Task Type: Example Execution Worst Case
Time: Completion Time:
1 5 20 ms periodic task 2ms 2ms
2 7 dedicated 1/0 task 1 ms 3ms
2 ms selected RPI
3 10 10 ms periodic task 4 ms 8 ms
4 none (lowest) continuous task 25ms 60 ms

Task 1

Task 2 ol

Task 3

15 20 25 30 35 40 45 50 55 60 65

Time (ms)
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Notes:
A. The highest priority task interrupts all lower priority tasks.

B. The dedicated I/O task can be interrupted by tasks with priority
levels 1 to 6. The dedicated 1I/O task interrupts tasks with
priority levels 8 to 15. This task runs at the selected RPI rate
scheduled for the CompactLogix system (2ms in this example).

C. The continuous task runs at the lowest priority and is
interrupted by all other tasks.

D. A lower priority task can be interrupted multiple times by a
higher priority task.

E. When the continuous task completes a full scan it restarts
immediately, unless a higher priority task is running.

Defining Programs

Each program contains program tags, a main executable routine, other
routines, and an optional fault routine. Each task can schedule as
many as 32 programs.

The scheduled programs within a task execute to completion from
first to last. Programs that are not attached to any task show up as
unscheduled programs. You must specify (schedule) a program within
a task before the controller can scan the program.

Defining Routines

A routine is a set of logic instructions in a single programming
language, such as ladder logic. Routines provide the executable code
for the project in a controller. A routine is similar to a program file or
subroutine in a PLC or SLC controller.

Each program has a main routine. This is the first routine to execute
when the controller triggers the associated task and calls the
associated program. Use logic, such as the Jump to Subroutine (JSR)
instruction, to call other routines.

You can also specify an optional program fault routine. The controller

executes this routine if it encounters an instruction-execution fault
within any of the routines in the associated program.
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Selecting a System
Overhead Percentage

The Controller Properties dialog lets you specify a percentage for
system overhead. This percentage specifies the percentage of
controller time (excluding the time for periodic tasks) that is devoted
to communication and background functions.

1. View properties for the controller and select the Advanced tab.

% RSLogix 5000 - quickstart [1769-L20]

File Edit “iew Search Logic Communication

Offline I, T RUN
Mo Forces k. F oK.
o oo I BAT
Mo Edits = F o

W

=
=

15 Coritr

23 Contr

L Powe

Werify

Print
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E’i:'- Controller Properties - quickstarkt - |EI|1|
General | Serial Port | System Pratocol I User Protocal I Maijar Faults I Minor Faults I
Date/Time Advanced SFCExecution |  Fie |  Monvolatile Memory

Memory: Used:

Unused:

Total:
Contraller Fault Handler: |<n0ne> j
Fower-Lp Handler: |<n0ne> j
System Overhead = -
Time Slice: i =] *
Security: |<N0ne> j

ak I Cancel Apply Help

System overhead functions include:

* communicating with programming and HMI devices (such as

RSLogix 5000 software)

* responding to messages

* sending messages, including block-transfers

The controller performs system overhead functions for up to 1 ms at a
time. If the controller completes the overhead functions in less than

1 ms, it resumes the continuous task.

If communications are not completing fast enough, increase the
system overhead percentage. As you increase the system overhead
percentage, the overall program scan also increases.

The following table shows the ratio between the continuous task and

the system overhead functions:

At this time slice: The continuous tasks And then overhead occurs
runs for: for up to:

10% Ims Tms

20% 4ms Tms

33% 2ms Tms

50% Tms Tms
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At the default time slice of 10%, system overhead interrupts the
continuous task every 9 ms (of continuous task time), as illustrated
below.

Legend:

- Task executes.

Task is interrupted (suspended).

periodic
1 ms 1 ms
system overhead . .
9ms 9ms
0 5 10 15 20 25

elapsed time (ms)

The interruption of a periodic task increases the elapsed time (clock
time) between the execution of system overhead, as shown below.

1 ms 1 ms 1 ms 1 ms Tms
periodic task . . . . .
1 ms 1 ms
system overhead . .
9 ms of continuous task time 9 ms of continuous task time
0 5 10 15 20 25

elapsed time (ms)

If you increase the time slice to 20%, the system overhead interrupts
the continuous task every 4 ms (of continuous task time).

1ms 1ms 1ms 1ms 1ms
system overhead . . . . L
4ms 4ms 4ms 4ms 4ms
5 10 15 20 25

elapsed time (ms)
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What Is CompactLogix?

system overhead

If you increase the time slice to 50%, the system overhead interrupts
the continuous task every 1 ms (of continuous task time).

1ms

I BN EEEEEEEENE

continuous task

1ms

I BN EEEEEEEENEER

periodic task

5 10 15 20 25

elapsed time (ms)

If the controller only contains a periodic task(s), the system overhead
timeslice value has no effect. System overhead runs whenever a
periodic task is not running.

system overhead

continuous task

5 10 15 20 25

elapsed time (ms)
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Chapter 3

Using This Chapter

Placing Local I/0 Modules

Placing, Configuring, and Monitoring
Local I/0

For information about: See page
Placing local /0 modules 3-1
Verifying I/0 layout by adding total words of backplane memory used 3-4

Important: You must verify backplane memory use to make sure that
the controller can support the proposed system.

Determining when the controller updates local 1/0 3-5
Configuring a DIN rail 3-5
Configuring local 1/0 modules 3-7
Inhibiting I/0 module operation 39
Accessing I/0 data 3-1
Monitoring I/0 modules 3-14
Configuring modules using the 1769 Generic Profile 3-17

The 1769-120 controller supports as many as 8 local I/O modules on
the CompactBus. The 1769-L30 controller supports up to 16 local I/O
modules.

You can also use the 1769-CRR1/-CRR3 or 1769-CRL1/-CRL3 cable to
split the system into banks of I/O modules. You can split a bank right
after the power supply or after any I/O module. Each bank must
contain one power supply. An end cap/terminator must be used on
the last I/O bank. 1769-120 supports a maximum of two banks.
1769-L30 supports a maximum of three banks.

The first bank includes the CompactLogix controller in the far left
position. The controller must be located within 4 positions of the
bank’s power supply. Only one controller may be used in a
CompactLogix system.
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Each I/O module also has a power supply distance rating (the number
of modules from the power supply). The distance rating is printed on
each module’s label. Each module must be located within its distance
rating.

Horizontal
Orientation

N I I ﬁ%fﬁmm

s == = E

=

Bank 2 Bank 3
Bank 1
Vertical L L A=
Orientation 1769-CRRx
Bank 2
oy L

ATTENTION

CompactLogix does not support Removal and Insertion Under
Power (RIUP). While the CompactLogix system is under power,
any break in the connection between the power supply and the
processor (i.e. removing the power supply, processor, or an I/O
module) will clear processor memory (including the user program).

IMPORTANT

While under power, the removal of an end cap or a module
(without breaking the connection between the processor and
power supply) will fault the controller.

If the controller was in Program mode, cycle power in order to go
to run successfully.

If the controller was in Run mode, cycle power. When the I/O LED
is on (green, steady) and the OK LED is flashing red, turn the
keyswitch from Program to Run and back to Program. When the
OK LED turns on (green, steady), turn the keyswitch to Run.
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System Power Budget Calculation and Considerations

To validate your system, the total 5V dc current and 24V dc current
consumed must be considered. The I/O modules must be distributed
such that the current consumed from the left or right side of the
power supply never exceeds 2.0A at 5V dc and 1.0A at 24V dc.

Catalog Number of | Module Current Requirements Calculated Current =

Number Modules (Number of Modules) x (Module Current Requirements)
atbV dc (in mA) | at 24V dc (in mA) | atbV dc (in mA) at 24V dc (in mA)

1769-1A8I 90 0

1769-1A16 115 0

1769-IM12 100 0

1769-1016 115 0

1769-106X0W4 105 50

1769-0A8 145 0

1769-0A16 225 0

1769-0B16 200 0

1769-0B16P 180 0

1769-0V16 200 0

1769-0W8 125 100

1769-0W8l 125 100

1769-0W16 205 180

1769-IF4 (A) 120 150

1769-IF4 (B) 120 60

1769-0F2 (A) 120 200

1769-0F2 (B) 120 120

1769-IF4X0F2 120 160

1769-1R6 100 45

1769-IT6 100 40

1769-HSC 425 0

1769-120 600 0

1769-L30 800 0

1769-ECR!") 5 0

1769-£CL" 5 0

Total Modules:

Total Current Required(z):

(1) One 1769-ECR or 1769-ECL end cap/terminator is required in the system. The end cap/terminator used is dependent on your configuration.
(2) This number must not exceed the Power Supply Current Capacity listed below.

Power Supply Current Capacity

Specification

1769-PA2

\ 1769-PB2

1769-PA4 1769-PB4

Output Bus Current Capacity (0°C to +55°C)

2A at 5V dc and 0.8A at 24V dc

4A at 5V dc and 2A at 24V dc

24V dc User Power Capacity (0°C to +55°C)

250 mA (maximum)

‘ not applicable
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Verifying 1/0 Layout by Eac{{l rlnodule ina Co'rnpz(czlt'L.ogiX sy;ter(ril usei%1 a s}elt amocllmlt of
Addlng Total Words of ackplane memory, in addition to the data that the module stores or

transfers. Some modules require a considerable amount of backplane
Backplane Memory Used memory. Take this into account when designing your system because
it affects how many modules a controller can support.

Each CompactLogix controller supports 256, 16-bit words of
backplane data. This table shows how many backplane words each
module uses.

Catalog Number: Number of Modules: Number of words used: Calculated number of words:
1769-1A8 8
1769-1A16 8
1769-1M12 8
1769-1016 8
1769-106X0W4 12
1769-0A8 12
1769-0A16 12
1769-0B16 12
1769-0B16P 12
1769-0V16 12
1769-0W8 12
1769-0W8l 12
1769-0W16 12
1769-IF4 14
1769-0F2 14
1769-IFAX0F2 20
1769-IR6 14
1769-1T6 16
1769-HSC 187

(35 words input,
34 words output,
118 words configuration)

1769-SDN 66
plus total words in scanlist

system overhead (per controller) 34 34

Total Words Required:m

(1) The total words required cannot exceed 256 words.
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Determining When the The controller continually scans the control logic. One scan is the time

it takes the controller to execute the logic once. Input data transfers to
Controller Updates Il 0 the controller and output data transfers to output modules are
asynchronous to the logic scan.

If you need to synchronize I/O to the logic scan, you
can use the Synchronous Copy instruction (CPS) to
> buffer the I/O data.
Refer to the Logix5000 Controllers Common

Procedures Programming Manual, publication
number 1756-PM001B-EN-P for examples of I/O
buffering or to the Logix5000 Controllers General
Instruction Set Reference Manual, publication
number 1756-RM003C-EN-P for information on the
CPS instruction.

cOnﬁguring the When you lTreate a CokrlnplactLlogiX project, the programrninfg softwhare
automatically creates the local CompactBus. You must configure the
compaCtBus CompactBus.

1. In the Controller Organizer, select either the CompactBus. Right-click and select Properties.

i";g;'. RSLogix 5000 - quickstart [1769-L20]
File Edit Wiew 3Search Logic Communications Tools  Window

FECEREEEE
Offline 1. I RUN Lq}? Path: E

Mo Forces b, P 0K T
Na Edits = :iADT KIS | Iy
ll A | ¥ |\ Favori

E-E3 roller quickstart

Controller Tags
[ Controller Faulk Handler
-3 Power-Up Handler
(15 Tasks
E-58 MainTask,
Cﬂ; IMainProgram

-3 Unscheduled Programs
[—:IB Motion Groups

-7 Ungrouped Axes
3 Trends

I Module Properties - Controller:3 [CompactBus 8.1) [ %]

General | Cannection | Module Info |

Type: CompactBus 1769 Virtual Backplane Adapter
£+ Data Types
LT, User-Defined Yendor: Allen-Bradley
L strings Parent; Controller
Ly Predefined : Local ; |3—_,
(-7, Module-Defined Name: I Slat: =l
E‘%’ Configuration ‘ Diescription: II jl Chassis Size: m
0] CompactBus Loca -
[0] CompactBus Loc. T
(a2 Chrl Comm Eormat: | Mane =l

Copy. ChrlHc
Paste ChrlH4,
Delete Del

Bevision: IS_ I‘I _,::'

Cross Reference Chrl4+E

Chrl+P

Primt

Status: Offline 0K I Cancel Appl Help
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On the General tab, specify the size of the Chassis. Enter the number
of modules you plan to install. Include the CompactLogix controller in
this total, along with a maximum of 8 (1769-L20) or 16 (1769-L30) 1/O
modules, not including the power supply.

The Comm Format for the CompactBus is automatically set to None
and cannot be changed because the controller uses direct connections
to each I/O module.

Using the Connection tab, you can specify the RPI for the systems and
choose to inhibit or uninhibit the CompactBus.

B Module Properties - Controller:3 {CompactBus 11.1} ll

General Connection | Madule Infol

Requested Packet Interval [RPI): I [2.03: ms  [20-750.0ms]
I Inhibit Madule

¥ | Waior Fault On Controllen IF Cormestion Fails While i Fun Mode
Module Fault

Status: Offline 0K I Cancel Apply Help

The RPI you specify here is the RPI for every 1769 module in this
controller’s system. Specify an RPI from 2-750ms for the system. You
do not specify individual RPI values for each module.

By inhibiting and uninhibiting the CompactBus, you can write new
configuration data to the entire system at once.

The controller’s response to a CompactBus connection failure is fixed
to always fault the controller. It is not configurable.
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Configuring Local I/0
Modules

Use your programming software to configure the I/O modules for

the controller.

1. In the Controller Organizer, select the CompactBus. Right-click the selected rail and select New Module.

2. Select the module (1769-IA16 in this example).

£o R5Logix 5000 - quickstart [1769-L20]

File Edt “iew Seach Logic Communications To

Offline 1. T RUN
Mo Forces b, :: oK
Ses. & | | OBAT
No Edits a i

=

-5 Controller quickstart
Controller Tags
- Contraller Fault Handler
[ Power-Up Handler
£ Tasks
E-58 MainTask
E@ MainProgram
Program Tags
ﬁ MainF outing
-[23 Unscheduled Prorams
[ Trends
-5 Data Types
Cﬂ, UserDefined
(-5 Strings
L.[E STRING
O Predefined
&-Cg ModuleDefined
-3 140 Configuiation
GRS

[T
(i}

=P

x
Type: Major Revizion:
I‘I TE 1416 I 1 - l
| Type | Description

1769-1481 /4 8 Point |solated 1200 AL Input

17E3-IF4/8 4 Channel Current Afoltage Analog Input

17E3-IF4/E 4 Channel Current Afoltage Analog Input

17ES-F4=<0F 2744 4 Channel Input/2 Channel Dutput Low Resolution Analog
1769M12/4 12 Point 2400 AC Input

1769-1016/4 16 Paint 24 DC Input, Sink/Source

1769 Q60w 444
1763-06-0w4/B

E Paoint 24 DC Sink/Source [nput, 4 Point AC/DC Relay Output
E Paoint 24 DC Sink/Source [nput, 4 Point AC/DC Relay Output

17E3-IREA E Channel RTD/Direct Resistance Analog Input
17691 TE A B Channel Themocouple/my Analog Input j
— Sho

Yendar: IAII j ¥ Other [ Specialy /0 Select Al |

[v Communication W Motion [V Cartrollr

¥ &nalog [ Digital

Clear Al |

Click OK. oK I Cancel | Help |
3. Configure the module. Use the module wizard to specify characteristics for the module. Click Next to continue
through the wizard.
Click Finish when you are done. The completed module appears in the Controller Organizer.
Module Properties - Local [1769-1416 1.1)
Tupe: 17691416 16 Point 1204 AC Input
WYendor: Allen-Bradley
Parent: Local
Mame: IInput_ModuIeI Slat: |1 ﬁ
Description: I ;I
L The selecti ke for the C Format
e selection you make for the Comm Forma
Comm Earmat: IInputData-INT j -— . Yl ) (
determines the connections required for the 1/0
Bevizion: |1_ I'I _,3 Electronic Keying: IEompatibIe Module 'l module. Once you Complete addmg a module, you

cannot change this selection. See page 3-8.

Carcel < Bach

New> | [ Finshs> | Help
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Communication Formats

The communication format determines the data structure the
I/0O module uses. Each format supports a different data structure.
Presently, the CompactLogix system supports two data formats:

¢ Input Data — INT (for 1769 input modules)
* Data — INT (for 1769 output modules)

The CompactLogix controller must own its local I/O
modules. No other Logix-based controller can own

> the local CompactLogix 1/O.

The communication format determines the tag structure that is created
for the module. Assume that a 1769-IA16 Input module is in slot 1.
The software creates the appropriate tags using the slot number to
differentiate the tags for this example module from any other module.

ontroller Tags - quickstart{controller]
Scope: I quick start{contraller) LI Shou: IShDW Al ;I Sort: ITag Mame ;I
Tag Mame 7 | Yalue # | Force Mask € | Shle Type |L
input_1 u] Decimal |BOOL
[=-Local:1:] {o..1 .00 AB:17ES DIELD
[+-Local:1:1. Fault Z#0000_0000_0000_0000_0000_0000_0000_0000 Binary  |DINT
[+-Local:1:1.Data Z#0000_0000_0o00_oooo Binary  |[INT
» | = Local:z:C I...) J - AB:17EI_DOTE:C:O0
[+|-Local:2:C.Configh Z#0000_0000_oo00_oooo Binary INT
—Local:2:C.ProgT oF aultEr a Decimal |BOOL
[+|-Lozal: 2C Progkode 2#0000_0000_0000_0000 Binary INT
[+-Lozal 2C Progyvalus 2#0000_0000_0000_0000 Binary INT
[+-Local 2 C.FaultMode 2#0000_0000_0000_0000 Binary  [INT
[#H-Local 2:C.F aulty alue 2#0000_0000_0000_0000 Binary  [INT
[+-Local:2:| foaal I AB:17E3 _DO1E:L:0
[+-Local:2:0 foaal I AB:17ES DO1E:0:0
[+-Local:3:.C {o..1 .00 AB: 1769 |F4:C:0
[+-Local:3:| {o..1 .00 AB: 1769 IF4:1:0
[+]-Local4:C I...) J - AB:17E9_0OF2:C.0
[+]-Local:4:1 I...) J - AB:17E3_0FZ:1:0
[+-Local:4:0 fo..0 ... AB:17ES_0OF2:0:0
output_1 a Decimal |BOOL
[+]-tirmer_1 [ [ TIMER
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Inhibiting 1/0 Module Operation

In some situations, such as when initially commissioning a system, it is
useful to disable portions of a control system and enable them as you
wire up the control system. The controller lets you inhibit individual
modules or groups of modules, which prevents the controller from
trying to communicate with these modules. Inhibiting a module shuts
down the connection from the controller to that module.

When you create an I/O module, it defaults to being not inhibited.
You can change an individual module’s properties to inhibit a module.

ATTENTION Inhibiting a module closes the .con.nection to the
module and prevents communication of I/O data.

On the Connection tab of the Module Properties dialog, you can select
to inhibit that specific module.

[ Module Properties - Local:1 {1769-IA16,/A 1.1} x|

General  Connection |

Bequested Packet Interval [RPI): I 2.03: ms

— T i
¥ Wajor Fault On Cortraoller [ Connection Fails while i Fun Mode
Module Fault

=]

Status: OFfline a8 I Cancel Spply Help
To easily inhibit all local I/O modules, you can
inhibit the CompactBus, which in turn inhibits all the

modules on that bus. See Configuring the
CompactBus on page 3-5.
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When you select to inhibit a module, the controller organizer displays

a yellow attention symbol A over the module.

If you are: Inhibit a module to:

offline put a place holder for a module you are configuring.
The inhibit status is stored in the project. When you download the project, the module is
still inhibited.

online stop communication to a module.

If you inhibit a module while you are connected to the module, the connection to the
module is closed. The module’s outputs turn off.

If you inhibit a module but a connection to the module was not established (perhaps due to
an error condition or fault), the module is inhibited. The module status information changes
to indicate that the module is inhibited and not faulted.

If you uninhibit a module (clear the check box), and no fault condition occurs, a connection
is made to the module and the module is dynamically reconfigured with the configuration
you created for that module.

If you uninhibit the module and a fault condition occurs, a connection is not made to the
module. The module status information changes to indicate the fault condition.

To inhibit a module from logic, you must first read the Mode
attribute for the module using a GSV instruction. Set bit 2 to the
inhibit status (1 to inhibit or 0 to uninhibit). Use a SSV instruction to
write the Mode attribute back to the module. For example:

The GSV instruction gets the current status of the module named “input_module.” The SSV instruction sets the state of “input_module” as either

inhibited or uninhibited.

G5
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When on, inhibits the module. SS‘fl_s#ate input_mod_mode. 2
When off, uninhibits the module. 4t -

et Syztem Walue

Class name MODLULE

Instance name  Input_module

Attribute Marne Mode

Dest input_mod_mode
1]

S5
Set Syztem Value —
Clazz name MODULE
Instance name  Input_module
Aftribute Mame Mode
Source input_rmod_mode

1]




Placing, Configuring, and Monitoring Local I/0 3-11

Accessing I/0 Data

Configuring the Module’s Response to a Connection Failure

Using the Connection tab in the ControlLogix and FlexLogix systems,
you can also configure modules to generate a major fault in the
controller if they lose their connection with the controller. This
feature, however, is not available in a CompactLogix system because
the controller’s response to a CompactBus connection failure is fixed
to always fault the controller. The CompactBus setting supersedes the
individual module’s setting.

IMPORTANT The controller’s response to a connection failure of

any I/O module is fixed to always fault the controller.

i Module Properties - Local:1 (1769-IA16,/A 1.1) x|

General Connection |

Bequested Packet Interval [RPI): I 2.033 ms

—» ¥ | Maijor Fault On Centrollzr IF Connection Fails 4hile in Run Hode

Maodule Fault

Status: Offline 0K I Cancel Lpply Help

The programming software displays I/O data as structures of multiple
tags that depend on the specific features of the I/O module. The
names of the data structures are based on the location of the I/O
module. The programming software automatically creates the
necessary structures and tags when you configure the module. Each
tag name follows this format:

Location:SlotNumber: Type. MemberName.SubMemberName.Bit
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where:

This address variable:

Is:

Location Identifies network location
LOCAL = local chassis

SlotNumber Slot number of I/0 module in its chassis

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

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 1/0 module; depends on the size of the

I/0 module (0-31 for a 32-point module)

The following examples show addresses for data in a CompactLogix

system.

m I/O module on the local CompactBus utilizing two banks

1 2

Bank 1

Bank 2
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Direct Connections for
1/0 Modules

Sample tag names for this example:

Location: Example Tag Name:
input module in slot 1, LOCAL Bank 1 Local:1:C
Local:1:
output module in slot 2, LOCAL Bank 1 Local:2:C
Local:2:l
Local:2:0
analog input module in slot 3, LOCAL Bank 2 Local:3:C
Local:3:l
analog output module in slot 4, LOCAL Bank 2 Local:4:C
Local:4:
Local:4:0

Using Aliases to Simplify Tag Names

An alias lets you create a tag that represents another tag. This is useful
for defining descriptive tag names for I/O values. For example:

Example: Description:
I/0 structure Local:1:1:Data[0].0 The aliases describe the specific
Local:1:|:Fault.0 /0 points.

alias

light_on = Local:1:l:Data[0].0
light_off = Local:1:I:Fault.0

The CompactLogix system uses direct connections to transmit I/O
data. Each local I/O module utilizes a direct connection to the
CompactLogix controller. A direct connection is a real-time, data
transfer link between the controller and an I/O module. The controller
maintains and monitors the connection between the controller and the
I/O module. Any break in the connection, such as a module fault,
causes the controller to set fault status bits in the input data area
associated with the module.

ATTENTION

CompactLogix does not support Removal and
Insertion Under Power (RIUP). While the
CompactLogix system is under power, any break in
the connection between the power supply and the
processor (i.e. removing the power supply,
processor, or an I/O module) will clear processor
memory (including the user program).
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Monitoring 1/0 Modules The CompactLogix controller offers different levels at which you can
monitor I/O modules. You can:

* use the programming software to display fault data (See
Displaying Fault Data on page 3-14)

* program logic to monitor fault data so you can take appropriate
action (Refer to Logix5000 Controllers Common Procedures
Programming Manual, publication number 1756-PM001B-EN-P,
for examples.)

Displaying Fault Data

Fault data for certain types of module faults can be viewed through
the programming software.

To view this data, select Controller Tags in the Controller Organizer.
Right-click to select Monitor Tags.

& Controller Tags - quickstart[controller) [_[O]x]
Scope: |quickstart{contraller) = Show: |Shov Al -I Sort | Tag Mame 'I
Tag Mame 7 | value € | Force Mask < | Style Type =]
input_1 0 Decimal (BOOL
|=-Locak1:l {o.0} [ £B:1769_DIE:L:D
[+ -Local 1:1. Fault 2#0000_0000_0000_0000_0000_0000_0000_0000 Binary  |DINT
[H-Local 1:1.Data 2#0000_0000_0000_0000 Binay  |INT
» | Local2.C {o.0} [ AB:1769_DO1E.C:0
[+-Locakz:| {o.0} [ £B:1763_DO16:1:0
[+-Locakz:0 {o.0} [T £B:1763_DO16:0:0
[+ Locak3:C fo.o} [ AB:17ES_IFACO
[+-Local:3:1 ... ...} AB17ES_IF4LD
[#-Local4:.C Lo} [T AB:1765_OF2C:0
[+-Locak4:l {o.0} [ AB:1763_OFZ1:0
[+-Locak4:0 {o.0} [ AB:1769_OF20:0
output_1 0 Decimal [BOOL
[ timer_1 I [T TIMER
\~
[ <[]\ Monitor Tags £ Edit Tags /. [|ER] | ol

The display for the fault data defaults to decimal. Change it to Hex to
read the fault code.
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If the module faults, but the connection to the controller remains
open, the controller tags database displays the fault value
16#0E01_0001. The fault word uses this format:

31 27 23 19 15 11 7 3 0
HEEEEEEEEEEEEEEE NN EEE
Fault_Code_Value reserved
reserved |Fau|tCode| Faultinfo A
0 = connection open } Connection_Closed
1 = connection closed
Fault_Bit |

Where:

j Bit Description
Fault_Bit This bit indicates that at least one bit in the fault word is set (1). If all the bits in the fault
word are cleared (0), this bit is cleared (0).
Connection_Closed This bit indicates whether the connection to the module is open (0) or closed (1). If the
connection is closed (1), the Fault_Bit it set (1).

You can also view module fault data on the Connection tab of the
Module Properties screen.

= Module Properties - Local:1 (1769-MODULE 1.1) E

General Connection |

Requested Packet Interval [RPI): I 2.03: ms  [2.0-20ms]

" Inhibit Module

™ Major Fault On Contraller If Connection Fails While in Run Mode

Module Fault

Status: Offline ()8 I Cancel | e 1] | Help |

See your 1769 module’s user documentation for a description of
module faults. To recover from module faults, correct the module fault
condition and send new data to the module by downloading the user
program with configuration data, inhibiting and then uninhibiting the
module, or cycling power.
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End-Cap Detection and Module Faults

If a module that is not adjacent to an end cap experiences a fault and
the connection to the controller is not broken, only the module enters
the fault state.

If a module that is adjacent to an end cap experiences a fault, both the
module and the controller transition to the fault state.
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cOnﬁguring 1/0 Modules Use the Generic 1769 Module profile only when a 1769 1/O module
. . . does not appear in the list of modules to add to the Controller
Usmg the Generic Profile Organizer. To configure a 1769 I/O module for a CompactLogix
controller using the generic profile:

1. In the Controller Organizer, select the CompactBus. Right-click the selected rail and select New Module.

2. Select the 1769-MODULE (Generic 1769 Module profile).

L sit_picktn 75512 x4
File Edt ‘iew Search Logic Communications To
Type: Major Revizion:
I‘I?BS-MDDULE |-| vl
Offine [, [T RUN —k —
e L] Type |Descnpt|0n |
No Forces . AT 17ES-F4=0F 248 4 Channel Input/2 Channel Output Low Resolution Analog ;I
No Edits 2 ol 17E3-IM1 248 12 Paint 2400 AC Input
1769-1016/4 16 Paint 24 DC Input, Sink/Source
17ES- QGO 404, E Point 24¥ DC Sink/Source [nput, 4 Point AC/DC Relay Output
=25 Cantraller quickstar 1769-1060W4/B E Point 24¥ DC Sink/Source [nput, 4 Point AC/DC Relay Output
H Cortroller Tags 17E3-IREA E Channel RTD/Direct Resistance Analog Input
3 Controller Fault Handler 1 ?BS-ITE.-'l . Channel Thermacouple/rt Analog Input

{3 PawerUp Handier 1 DULE EE] dule
22 Tasks 1763-04164 16 Paint 100-2400 AC Output
E1-£8 MainTask 1763-048/4 8 Paint 1004-240 AC Output
=-E8 MainProgiam 1769-048/8 8 Paint 1004-240 AC Output
. Fragram T ags 1769-0B16/4 16 Point 244 DC Output, Source LI
Exj MainR outing —Sho
L2 Unscheduled Progiams

[ Trends

» Vendor:IAII j ¥ Other ¥ Specialy 140 Select Al |

|V Analog W Digital [V Communication v Motion v Controller Clear Al |

QK I Cancel | Help |

Cﬂ UserDefined

Click OK.

£33 Module Defined
1/0 Canfiguration

3. Configure the module. Use the module wizard to specify characteristics for the module. Click Next to continue through the wizard.

Click Finish when you are done. The completed module appears in the Controller Organizer.

Module Properties - Local (1 769-MODULE 1.1) ﬂ

Type: 1763-MODULE Generic 1769 Module

Parent: Local  Cormection P o
Azzembly )
Instance: Size:

MName: || Irput: Iw‘I I‘I _,::' [16-bit]

T N . 104 il . . . .
Dreseipai 21| oupu [ [ < The generic profile requires you to specify more
=|| Configuration: |102 0 = ek parameters of the module.
Comm Format;: IInput Data - IMT j
Slat: |1 _|:;'
Cancel < Back Mext » | Finizh » > I Help
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On the generic profile screen, you define the parameters of
the module.

In this field: Specify:
Name name of the module
Description (optional) provide more details about the module

Comm Format

communication format

1769 analog output modules, digital output modules, analog combination modules, and
digital combination modules, use Data — INT.

1769 analog input modules and digital input modules use Input Data — INT.

Slot slot placement of the module on the CompactBus
Connection Parameters connection information unique to the module
lE?LFJJtUtut The documentation for module should list the assembly instance and size numbers for the
P . input, output, and configuration parameters.
Configuration

Entering the Configuration Information for the Module

Once you have configure a module using the generic profile, you
must enter the configuration information for the module into the tag
database. The configuration information is downloaded to the module
at program download, power up, and whenever a module is inhibited
and then uninhibited.

1. In the Controller Organizer, double-click on Controller Tags.

2. Edit the tags for the module so that the tags contain the appropriate configuration information.

£o R5Logix 5000 - quickstart [1769-L20]

File Edt “iew Seach Logic Communications To

Offline 1. T RUN
Mo Forces b, ™ ok
No Edits a

=

-5 Controller quickstart
[ Controller Tags
- [Z3 Controller Fault Hamdler
[ Power-Up Handler
£ Tasks
B MainTask
28 MainProgiam
rogram Tags
MainF outing
-[23 Unscheduled Prorams
[ Trends
£ Data Types
- UserDefined

O Predefined

&-Cg ModuleDefined

-5 140 Canfiguation
-

Publication 1769-UMO007D-EN-P - August 2002

5. RSLogix 5000 - CompactLogix5320 [1769-.20] HEE
Fie Edi View Seach Logc Commuricalions ook Windon Help
BEEIEEEEEE] BRI EEEE
i — N
Offline 0. I RUN —E ran [eer =] -]
NoFoices b, FDK LB
BaT
Nokdls &/ S S = I e ez i e i
N T
BT || # Controller Tags - Compactl aginaa20(controfier) M=
;i3 [EontiolerlTee Seope: [CompaciLog53201(] | Shaw: [Show Al =+ sor [Tegheme =
Contoller Faut Handler !
-3 PowerUp Hander TagName 7 [Value €| Force Mask €] S| Type Desciiplin =
£ Tasks ¥ | Locatic [ [ AB1788_DOTECD
E@ MainT ask -Locak 1 foor foor AB:1769_ D060
: E'aﬁ"f'“'e'”T [+-Local1:0 flooolt flooolt AB:1769_DO16.0:0
18 Progiam Tags
L U e + Local2C [ [ AB-1783_0F2C0
£ Unseheduled Progiams i Locat21 Cooy Cooy AB1763_0F20
[ Trends #Local20 [ [ AB:1769_0F200
£ Data Types FLocal3C Gy Gy AB1763F4CO
08 UserDalined #-Local 31 flaal flaal 48:1769 IF410
=15 Strings
o[ STRING
Predefined
ModuieDefined
45 1/0 Configurstion
68 [0] CompactBus Loal
8 nnmsnvisovie
8 [2117630F2/8 OF2
8l [3117634F4/8 IF4
[TTo]\Montor Togs £ EarTegs 7 el Bar
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RSLogix 5000 programming software automatically create tags for
configured I/O modules. All local I/O addresses are preceded by the
word Local. These addresses have the following format:

* Input Data: Local:s:I
* Output Data: Local:s:O
* Configuration Data: Local:s:C

Where s is the slot number assigned the I/O module.

Open the configuration tag for that module by clicking on the plus
sign to the left of its configuration tag in the tag database. The
configuration information for the generic profile depends on the
module. See the documentation on the I/O module for the
appropriate configuration information.
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Notes:
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Chapter 4

Using This Chapter

Default Communication

Communicating with Devices on a Serial Link

For information about: See page
Default communication configuration 4-1

Configuring your system for a serial link 4-3

Example 1: Workstation directly connected to a CompactlLogix controller 4-1
Example 2: Workstation remotely connected to a 4-12
CompactLogix controller

Example 3: CompactLogix controller communicating with a bar 4-16

code reader

The CompactLogix controllers have the following default

Confi gur ation communication configurations.
Parameter Channel 0 Default Channel 1 Default
(CompactLogix5330 only)
Baud Rate 19.2K 19.2K
Parity none none
Station Address 0 0
Control Lines no handshaking no handshaking
Error Detection BCC BCC
Embedded Responses auto detect auto detect
Duplicate Packet (Message) Detect enabled enabled
ACK Timeout 50 counts 50 counts
NAK Receive Limit 3 retries 3 retries
ENQ Transmit Limit 3 retries 3 retries
Data Bits 8 8
Stop Bits 1 1
Protocol DF1 full-duplex DF1 full-duplex

TIP Node Address is part of the default configuration.
Changing the node address will result in the DCHO

' LED turning off.
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System Protocol Options

The table below shows the system modes supported by Channels 0

and 1.

Channel 0

Channel 1
(CompactLogix5330 only)

DF1 full-duplex

DF1 full-duplex

DF1 master DF1 half-duplex master
DF1 slave DF1 half-duplex slave
DH-485 DH-485
ASCII

TIP

>

When using MSG instructions to send commands out
the CompactLogix serial ports, Channel 0 is Port 2
and Channel 1 is Port 3. This information is required
on the Path tab for the MSG instruction.

Using the Channel 0 Default Communication Push Button

Use the Channel 0 Default Communication Push Button to change
from the user-defined communication configuration to the default
communications configuration. Hold the button until the Channel 0
Default Communications (DCHO) LED turns on (green, steady)
showing that the default communication configuration is active.

Before pressing the Default Communication Push Button, be sure to
note the present communication configuration for Channel 0.
Pushing the Default Communication Push Button resets all
configured parameters back to their default settings. To return the
channel to its user-configured parameters, you must enter them
manually while online with the controller or download them as part
of a Logix Project file.

To accomplish this online, enter the Controller Properties screen
under the Serial Port, System Protocol and User Protocol tabs.
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The Channel 0 Default Communication Push Button is located on the
front of the controller in the lower right corner.

Channel 0 Default
Communication
Push Button

Channel 0 Default
Communication Push
Button

CompactLogix5320 CompactLogix5330

The Channel 0 Default Communication Push Button is recessed. It
only resets Channel 0 (which is the top serial connection on a
1769-L30 controller).

cOnﬁguring Your System for For (tlhe CompactLogix controller to operate on a serial network, you
a Serial Link e

* a workstation with a serial port
* RSLinx software to configure the serial communication driver

* RSLogix5000 programming software to configure the serial port
of the controller

IMPORTANT %;r(;nftt t)he length of serial (RS-232) cables to 15.2m
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Step 1: Configure the Hardware

The Channel 0 RS-232 port on a CompactLogix controller is a
non-isolated serial port built-in to the front of the controller. The
Channel 1 RS-232 port on the 1769-L30 controller is isolated.

1. Determine whether you need an isolator.
If you connect Channel 0 to a modem or an ASCII device,
consider installing an isolator between the controller and

modem or ASCII device. An isolator is also recommended when
connecting Channel 0 directly to a programming workstation.

TIP If you connect to Channel 1 of the
CompactLogix5330, an isolator is not needed.

One possible isolator is the 1761-NET-AIC interface converter.

- Pport2: mini-DIN 8 RS-232

baud rate selector switth ~——pmt =

port 1: DB-8 RS-232, DTE dc power source selector switch

w<_ terminals for external 24V dc power supply

w EXPLOSION HAZARD

The 1761-NET-AIC is rated Class I, Division 2. An
external power supply must be used in hazardous
locations, and the DC Power Source selector switch
must be in the EXTERNAL position before
connecting the power supply to the AIC+.

Refer to the Advanced Interface Converter (AIC+)
User Manual, publication 1761-6.4 for installation
requirements, especially if operating in a hazardous
area.
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2. Select the appropriate cable.

If you are using an isolator:

Use this cable:

yes The 1761-CBL-APQO cable (right-angle bend connector to controller) or the 1761-CBL-PM02 cable
(straight connector to the controller) attaches the controller to port 2 on the 1761-NET-AIC isolator.
The 8-pin mini-DIN connector is not commercially available, so you cannot make this cable.
6 O 1
7 e 2 678
ofH——3 33
AN R
9 O 5 12
DB-9 right-angle or 8-pin, mini-DIN
straight cable end cable end
Pin: DB-9 end: Mini-DIN end:
1 DCD DCD
2 RxD RxD
3 TxD TxD
4 DTR DTR
5 ground ground
6 DSR DSR
7 RTS RTS
8 CTS CTS
9 na na
no The 1756-CP3 cable attaches the controller directly to the RS-232 device.

—11cD 10—
2 RDX 2 RDX
3TDX 3TDX
4 DTR 4 DTR
COMMON COMMON
— 6DSR 6DSR —
7RTS 7RTS
8CTS 8 CTS
9 9
straight right-angle
cable end cable end

If you make your own cable, it must be shielded and the shield must be tied to the metal shell
(that surrounds the pins) on the end of the cable.

You can also use a 1747-CP3 cable from the SLC product family. This cable has a larger right-angle
connector than the 1756-CP3 cable.
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CompactLogix5320

3. Connect the appropriate cable to the serial port(s) on the

controller. To connect two cables to the CompactLogix5330,
attach the straight-end connector to Channel 0.

The Channel 0
port is locally
grounded.

4. If necessary, attach the controller to the isolator.

isolator
1761-NET-AIC

[
@)

1761 cable

Zont]

24V dc
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(10 (P L (L TS
i iHe a
e
5
Ty T i3 i
modem

user-supplied modem cable

CompactLogix5330

o (AL 1) (P )

modem

RO

e

user-supplied modem cable

>

Channel 1 on the
CompactLogix5330 is isolated,
so the 1761-NET-AIC is not
required.

ATTENTION

The CompactLogix controller is grounded through its
DIN rail or mounting foot. It is important that you
understand the workstation’s grounding system
before connecting it to the controller. An isolator is
recommended between Channel 0 of the controller
and the workstation.
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1. In RSLogix 5000 programming software, select the Edit — Controller folder.

Step 2: Configure the Serial Port(s) of the Controller

2. On the Serial Port tab, specify the appropriate serial communication configuration.

o’ RSLogix 5000 - CompactLogix533(

Eileyiew Search Logic Commu

[hda [Eilz:
Fedn ifa |
% [Euif [Strl=
Mok Cony [EirlHE
NoE FEaste [t
Elete el B
[rsert: | e
Properties Al+E nter

Controller Properties

Date/Time I Advanced I
General Serial Port |

Mode: —

Baud Rate: m
D ata Bits: m
Parity: Maone -
Stop Bits: m
Contral Line:

IND Handshake 'l

| Eontinuous Garrier

RTS Send Delay: IU [#20 ms]
RTS Off Delay: IU (%20 mz)

SFC Execulion | File
System Protocol I User Protocoll Major Faults | Minar Faults

=lol=|

I Maonvolatile Memarny I

Shoys Difline Y alues |

o]

Cancel |

Apply | Help |

1769-L30 with two serial ports.

Ji; Controller Properties - L30_controller

=lolx|

D ate/ Time I Advanced I SFC Execution I File I Manvalatile Memary
CHO - User Protocal I CH1 - Serial Part I CH1 - Sustem Pratocol I Maior Faults | Minor Faults
General CHO - Serial Port CHO - System Protocol
Mode: Show Offline alies |

Baud Rate:
Data Bits:
Parity
Stop Bits:
Canitrol Lire: lm

™| Continuous Carier
RTS SendDelay [0 [x20ms)
RTS 0Off Delay: lU— [#20 mz)

,TI Cancel Apply Help

3. On the System Protocol tab, select the appropriate DF1 communication mode for point-to-point or master/slave
communications. Or on the User Protocol tab, select ASCII to communicate with an ASCII device.
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Specifying Serial Port Characteristics

Specify these characteristics on the Serial Port tab(s) (default values
are shown in bold):

Characteristic:

Description (default is shown in bold):

Mode

Select System (for DF1 and DH485 communication) or User mode (for ASCII
communication). User mode is not available for Channel 1 at this time.

Baud rate

Specifies the communication rate for the serial port. Select a baud rate that all devices in
your system support.

Select 110, 300 600, 1200, 2400, 4800, 9600, 19200, 38400 Kbps.

Note: 38400 Kbps only in DF1 mode

Parity

Specifies the parity setting for the serial port. Parity provides additional message-packet
error detection.
Select None or Even.

Data bits

Specifies the number of bits per message packet.
Select 8.

Stop bits

Specifies the number of stop bits to the device with which the controller is communicating.
Select1or 2.

Control line

Specifies the mode in which the serial driver operates.

Select No Handshake, Full-Duplex, Half-Duplex with Continuous Carrier, or Half-Duplex
without Continuous Carrier.

If you are not using a modem, select No Handshake.

If both modems in a point-to-point link are full-duplex, select Full-Duplex for both
controllers.

If the master modem is full-duplex and the slave modem is half-duplex, select Full-Duplex
for the master controller and select Half-Duplex with Continuous Carrier for the slave
controller.

If all the modems in the system are half-duplex, select Half-Duplex without Continuous
Carrier for the controller.

RTS send delay“)

Enter a count that represents the number of 20 ms periods of time that elapse between the
assertion of the RTS signal and the beginning of a message transmission. This time delay
lets the modem prepare to transmit a message. The CTS signal must be high for the
transmission to occur.

The range is 0 to +32767 periods.

RTS off delay!"

Enter a count that represents the number of 20 ms periods of time that elapse between the
end of a message transmission and the de-assertion of the RTS signal. This time delay is a
buffer to make sure the modem successfully transmits the entire message.

The range is 0 to +32767 periods. Normally leave this setting at zero.

(1) This parameter is especially useful for communicating via radio modems.
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Specifying System Protocol Characteristics

Protocal:

Station Address:

MAK Receive Limit:
ENE Trarsmit Limit:

CompactLogix5320 with one serial port. CompactLogix5330 with two serial ports.
1Ol x| % Controller Properties - L30_controller
D ate/Time I Advanced | SFC Execulion | File I Morvalatile emary I Date/Time I Advanced I SFC Execution I File I Nonvalatile Memary I
System Protocal | User Protocol I Major Faults I Minar Faults CHO - User Protocol I CH1 - Serial Portl CH1 - Spstem Protocal | Maior Faults | Minar Fauls |
General I CHO - Serial Port CHO - System Protocol

General I Serial Port

Errar Detection
@ BCC " CRC
Pratocal: ) o
V¥ Enable Duplicate Detection Station Addess: IU—

MAK Receive Limit: |3

EME Transmit Limit: IE
ACK Timeout: I [#20 ms)

ALK Timeout: B0 [#20 ms)
Embedded Responses: IAutodeteCt 'l

Embedded R esponses: IAulDdetECt 'l

Errar Detaction
@ BCC ¢ CRC

¥ Enable Duplicate Detection

Apply

QK I Cancel Apply Help ’TI Cancel

The available system modes are:

Use this mode:

For: See page:

DF1 point-to-point

communication between the controller and one other DF1-protocol-compatible device.  4-11

This is the default system mode.
This mode is typically used to program the controller through its serial port.

DF1 master mode

control of polling and message transmission between the master and slave nodes. 4-14

The master/slave network includes one controller configured as the master node and as
many as 254 slave nodes. Link slave nodes using modems or line drivers.

A master/slave network can have node numbers from 0 to 254. Each node must have a
unique node address. Also, at least 2 nodes must exist to define your link as a network
(1 master and 1 slave station are the two nodes).

DF1 slave mode

using a controller as a slave station in a master/slave serial communication network. ~ 4-14

When there are multiple slave stations on the network, link slave stations using
modems or line drivers to the master. When you have a single slave station on the
network, you do not need a modem to connect the slave station to the master. You can
configure the control parameters for no handshaking. You can connect 2 to 255 nodes to
a single link. In DF1 slave mode, a controller uses DF1 half-duplex protocol.

One node is designated as the master and it controls who has access to the link. All the
other nodes are slave stations and must wait for permission from the master before
transmitting.

User mode
(Channel 0 only)

communicating with ASCII devices. 4-16

This requires your program logic to use the ASCII instructions to read and write data
from and to an ASCII device.

DH-485

communicating with other DH-485 devices multi-master, token passing netwaork 5-1
allowing programming and peer-to-peer messaging.
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Step 3: Configure the Serial Communication Driver

1. In RSLinx software, select Communication — Configure Driver. From the Available Driver Types list, select”RS-232 DF1 Devices".

Ry Rockwell Software RSLink Lite - [RSWho - 1]
File View Qe Station  Security  Window  Hel #Available Driver Types
- Zl pid Lommuni =1 LML M nelp " i ﬂl

_ﬁqal Sl @l ESwho
| ] ~ Configured Drivers:
L Browsing

Configure Shartcuts. . Mame and Description [ Status |
Configure Client Applications. .. E \ ml
Configure CIE Options... Startup,

X X X in= Gateways
Driver Diagnostics... Etherret Gitart
CIF Diagnostics. ..

Siop)
, [
Defete:

Help

Click Add New.

2. Specify a name for the driver.

Add New RSLinx Driver =]
Choose & name for the new diver e
ettt

Cancel
EEE]

3. Specify the appropriate communication settings.
Select the “Logix5550/CompactLogix” and specify the COM port. Click Autoconfigure to have the software determine the remaining serial settings.

Configure Allen-Bradley DF1 Communications Device

| Device Name:  AB_DF1-1 |

Comm Port: |COM1 hd Device: |PLC-CHO |

Baud Rate: [13200 - SAETERmIET |y
[Dctal)
Pty [Nane ~ Euror Checking: [BCC -
Stop Bits: 1 ~ Protocol: [Ful Duglex =

Auto-Configue ‘

T~ Use Modem Dialsr Ecrfigure Lisler
[ o ] Cancel | Deie | Help

Click OK.

Publication 1769-UMO007D-EN-P - August 2002



Communicating with Devices on a Serial Link  4-11

Examp|e 1: Workstation In the following example, a workstation directly connects to a

Directly Connected to a

CompactLogix controller over a serial link. This is useful for
downloading a controller project directly to the controller.

CompactLogix Controller

iy
]

[ =i =i =i

g
CompactLogix5320

;h

[

[ =0 = =i

isolator ——————9 = tLogix5330
(recommended for use
with Channel 0, which is

not isolated)

This type of protocol supports simultaneous transmission between
two devices in both directions. The DF1 point-to-point protocol
controls message flow, detects and signals errors, and retries if errors
are detected.

Configuring a DF1 Point-to-Point Station

This field:

Description:

Station address

The station address for the serial port on the DF1 point-to-point network. Enter a valid DF1 address (0 to 254). Address
255 is reserved for broadcast messages. The default is 0.

NAK receive Specifies the number of NAKs the controller can receive in response to a message transmission.

limit Enter a value 0 to 127. The default is 3.

ENQ transmit Specifies the number of inquiries (ENQs) you want the controller to send after an ACK timeout.

limit Enter a value 0 to 127. The default is 3.

ACK timeout Specifies the amount of time you want the controller to wait for an acknowledgment to its message transmission.
Enter a value 0 to 32767. Limits are defined in 20 ms intervals. The default is 50 (1000 ms).

Embedded Specifies how to enable embedded responses.

response Select Autodetect (enabled only after receiving one embedded response) or Enabled. The default is Autodetect.

Error detection

Select BCC or CRC error detection.

Configure both stations to use the same type of error checking.

BCC: the controller sends and accepts messages that end with a BCC byte for error checking. BCC is quicker and easier
to implement in a computer driver. This is the default.

CRC: the controller sends and accepts messages with a 2-byte CRC for error checking. CRC is a more complete method.

Enable duplicate
detection

Select whether or not the controller should detect duplicate messages. The default is duplicate detection enabled.
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Examp'e 2: Workstation In the following example, a workstation remotely connects to a
Remot ely Connected to a CompactLogix controller over a serial link. A modem is connected to

. the controller to provide remote access.
CompactLogix Controller

isolator
modem \ (recommended for use with
: Channel 0, which is not isolated.)

modem  1761-NET-AIC

If you use a modem to remotely connect the controller to one
workstation, use DF1 point-to-point (full-duplex) protocol, as in the
previous example.

Master/Slave Communication Methods

Half-duplex DF1 Protocol

Half-duplex master/slave protocol is a SCADA protocol, consisting of
1 master and up to 254 slaves. Typically, the master polls all of the
slaves for data in a round-robin fashion, using RF modems, leased-line
modems, or any similar media.
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A master station can communicate with a slave station in two ways:

Name:

This method:

Benefits:

standard
communication
mode

initiates polling packets to slave stations
according to their position in the polling array(s).
Polling packets are formed based on the contents
of the normal poll array and the priority poll array.

This communication method is most often used for
point-to-multipoint configurations.
This method provides these capabilities:
« slave stations can send messages to the master station
(polled report-by-exception)
« slave stations can send messages to each other via the
master (slave-to-slave transfers)
» master maintains an active station array
The poll array resides in a user-designated data file. You can
configure the master:
* to send messages during its turn in the poll array
or
» for between-station polls (master transmits any message
that it needs to send before polling the next slave
station)
In either case, configure the master to receive multiple
messages or a single message per scan from each slave station.

message-based
communication
mode

initiates communication to slave stations using
only user-programmed message (MSG)
instructions.

Each request for data from a slave station must be
programmed via a MSG instruction.

The master polls the slave station for a reply to the
message after waiting a user-configured period of
time. The waiting period gives the slave station
time to formulate a reply and prepare the reply for
transmission. After all of the messages in the
master's message-out queue are transmitted, the
slave-to-slave queue is checked for messages to
send.

If your application uses satellite transmission or public
switched-telephone-network transmission, consider choosing
message-based communication. Communication to a slave
station can be initiated on an as-needed basis.

Also choose this method if you need to communicate with
non-intelligent remote terminal units (RTUs).
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Configuring a DF1 Slave Station

This field:

Description:

Station address

The station address for the serial port on the DF1 slave.
Enter a valid DF1 address (0 to 254). Address 255 is reserved for broadcast messages. The default is 0.

Transmit retries

The number of times the remote station retries a message after the first attempt before the station declares the
message undeliverable.
Enter a value 0to 127. The default is 3.

Slave poll timeout

Specifies the amount of time the slave station waits to be polled by a master before indicating a fault.
Enter a value 0 to 32767. Limits are defined in 20 ms intervals. The default is 3000 (60,000 ms).

EQOT suppression

Select whether or not to suppress sending EQT packets in response to a poll. The default is not to suppress sending
EQOT packets.

Error detection

Select BCC or CRC error detection.

Configure both stations to use the same type of error checking.

BCC: the controller sends and accepts messages that end with a BCC byte for error checking. BCC is quicker and
easier to implement in a computer driver. This is the default.

CRC: the controller sends and accepts messages with a 2-byte CRC for error checking. CRC is a more complete

method.
Enable duplicate Select whether or not the controller should detect duplicate messages. The default is duplicate detection enabled.
detection
Configuring a DF1 Master Station
This field: Description:

Station address

The station address for the serial port on the DF1 master.
Enter a valid DF1 address (0 to 254). Address 255 is reserved for broadcast messages. The default is 0.

Transmit retries

Specifies the number of times a message is retried after the first attempt before being declared undeliverable.
Enter a value 0to 127. The default is 3.

ACK timeout

Specifies the amount of time you want the controller to wait for an acknowledgment to its message
transmission.
Enter a value 0 to 32767. Limits are defined in 20ms intervals. The default is 50 (1000 ms).

Reply message wait

Message-based polling mode only

Specifies the amount of time the master station waits after receiving an ACK to a master-initiated message
before polling the slave station for a reply.

Enter a value 0 to 65535. Limits are defined in 20ms intervals. The default is 5 (100 ms).

Polling mode

Select one of these:
« Message Based (slave cannot initiate messages)
¢ Message Based (slave can initiate messages) - default
« Standard (multiple message transfer per node scan)
« Standard (single message transfer per node scan)

Master transmit

Standard polling modes only

Select when the master station sends messages:
« between station polls (default)
« in polling sequence
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This field:

Description:

Normal poll node tag

Standard polling modes only

An integer tag array that contains the station addresses of the slave stations.

Create a single-dimension array of data type INT that is large enough to hold all the normal station addresses.
The minimum size is three elements.

This tag must be controller-scoped. The format is:

list[0] contains total number of stations to poll

list[T] contains address of station currently being polled

list[2] contains address of first slave station to poll

list[3] contains address of second slave station to poll

list[n] contains address of last slave station to poll

Normal poll group size

Standard polling modes only
The number of stations the master station polls after polling all the stations in the priority poll array. Enter 0
(default) to poll the entire array.

Priority poll node tag

Standard polling modes only

An integer tag array that contains the station addresses of the slave stations you need to poll more frequently.
Create a single-dimension array of data type INT that is large enough to hold all the priority station addresses.
The minimum size is three elements.

This tag must be controller-scoped. The format is:

list[0] contains total number of stations to be polled

list[T] contains address of station currently being polled

list[2] contains address of first slave station to poll

list[3] contains address of second slave station to poll

list[n] contains address of last slave station to poll

Active station tag

Standard polling modes only

An array that stores a flag for each of the active stations on the DF1 link.

Both the normal poll array and the priority poll array can have active and inactive stations. A station becomes
inactive when it does not respond to the master’s poll.

Create a single-dimension array of data type SINT that has 32 elements (256 bits). This tag must be
controller-scoped.

Error detection

Select BCC or CRC error detection.

Configure both stations to use the same type of error checking.

BCC: the controller sends and accepts messages that end with a BCC byte for error checking. BCC is quicker and
easier to implement in a computer driver. This is the default.

CRC: the controller sends and accepts messages with a 2-byte CRC for error checking. CRC is a more complete
method.

Enable duplicate
detection

Select whether or not the controller should detect duplicate messages. The default is duplicate detection
enabled.

If You Choose One of the Standard Polling Modes

The master station polls the slave stations in this order:
1. all stations that are active in the priority poll array
2. one station that is inactive in the priority poll array

3. the specified number (normal poll group size) of active stations
in the normal poll array

4. one inactive station, after all the active stations in the normal
poll array have been polled
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Example 3: CompactLogix
Controller Connected to a
Bar Code Reader

isolator
(recommended)

Use the programming software to change the display style of the
active station array to binary so you can view which stations are
active.

In the following example, a workstation connects to a bar code
reader. A bar code reader is an ASCII device, so you configure the
serial port differently than in the previous examples. Configure the
serial port for User mode, rather than the system mode.
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T ed You must use Channel 0 when connecting tg an
ASCII device. Channel 1 on the CompactLogix5330

does not support ASCII at this time.

Connect the ASCII Device to the Controller

To connect the ASCII device to the Channel 0 serial port of the
controller:

1. For the serial port of the ASCII device, determine which pins
send signals and which pins receive signals.
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2. Connect the sending pins to the corresponding receiving pins
and attach jumpers:

If the communications Then wire the connectors as follows:
hardware handshaking is:
enabled ASCII Device controller
1CD 1CD
2 RDX 2 RDX
3TDX [ — <1 3TDX
4DTR = ~— 4DTR
COMMON COMMON
L |6DSR 6DSR
7RIS [ 1 7RTS
8 CTS 8 CTS
9 9
disabled ASCII Device controller
1CD 1CD
2 RDX 2 RDX
3TDX | — — | 3TDX
4DTR 4DTR
COMMON COMMON
L 6DSR 6DSR —
7RTS 7RTS
E 8CTS 8CTS j
9 9

3. Attach the cable shield to both connectors and tie the cable to
both connectors.

4. Connect the cable to the controller and the ASCII device.
The following table lists the default serial port configuration settings

for the ASCII protocol. You specify these settings on the User Protocol
tab under Controller Properties.
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Configuring User Mode

This field:

Description:

Buffer size

Specify the maximum size (in bytes) of the data array you plan
to send and receive. The default is 82 bytes.

Termination characters

Specify the characters you will use to designate the end of a
line. The default characters are ‘$r" and "$FF'.

Append characters

Specify the characters you will append to the end of a line.
The default characters are ‘$r" and ‘$I".")

XON/XOFF Select whether or not to regulate the flow of incoming data.
The default is disabled.

Echo mode Select whether or not to echo data back to the device from
which it was sent. The default is disabled.

Delete mode Select Ignore, CTR, or Printer for the delete mode. The default

is Ignore.

(1) IEC 1131-3 representation for carriage return and line feed.

Programming ASCII Instructions

Both of the CompactLogix controllers support ASCII instructions on
Channel 0. However, at this time, the CompactLogix5330 controller
does not support ASCII instructions on Channel 1. ASCII instructions
are used to communicate with ASCII devices. Your RSLogix5000
programming software CDROM includes programming examples
using ASCII instructions.

For information about using these examples, see the Logix5000
Controllers General Instruction Set Reference Manual, publication

1756-RM003.



Chapter 5

Using This Chapter

Communicating with Devices on a
DH-485 Link

The DH-485 protocol uses RS-485 half-duplex as its physical interface.
(RS-485 is a definition of electrical characteristics; it is not a protocol.)
You can configure the RS-232 port of the CompactLogix controller to
act as a DH-485 interface. By using a 1761-NET-AIC and the
appropriate RS232 cable (1756-CP3 or 1747-CP3), a CompactLogix
controller can send and receive data on a DH-485 network.

For information about: See page
Configuring your system for a DH-485 link 5-2
Planning a DH-485 network 55
Installing a DH-485 network 57
Example: Messaging on DH-485 with SLC 5/03, CompactLogix 59
Controllers

IMPORTANT & DH-485 network consists of multiple cable

segments. Limit the total length of all the segments to
1219m (4000 ft.).
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cOnﬁguring Your 3ystem for For the CompactLogix controller to operate on a DH-485 network,

a DH-485 Link
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you need:

* a 1761-NET-AIC interface converter for each CompactLogix
controller you want to put on the DH-485 network.

You can have two controllers per one 1761-NET-AIC converter,
but you need a different cable for each controller. Connect one
controller to port 1 (9-pin connector) and one controller to port
2 (mini-DIN connector).

* RSLogix 5000 programming software to configure the serial port
of the controller for DH-485 communications.

Excessive traffic on the DH-485 network may make it impractical to
connect to your CompactLogix controller with RSLogix 5000
programming software. Program upload/download, monitoring and
online editing of programs via DH-485 can be accomplished when the
system is not running and the controllers are in Program mode.

In addition, when attempting to go online or upload/download a
program using the Communications/Who Active window in
RSLogix 5000 software, disable the Autobrowse feature to minimize
traffic from RSLogix 5000 software on the DH-485 network.

The DH-485 network is not recommended for new applications using
CompactLogix controllers. CompactLogix controllers should be used
on DH-485 networks only when adding these controllers to an
existing DH-485 network. For new applications with CompactLogix
controllers, DeviceNet and Ethernet are the recommended networks.

Step 1: Configure the Hardware

The channel 0 RS-232 port is a non-isolated serial port built-in to the
front of the CompactLogix controller. Channel 1 on
CompactLogix5330 is an isolated RS-232 port. The RS-232 port(s)
support the requirements you need for the DH-485 network
connection.
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Connect the controller to an RS-232-to-RS-485 isolator. One possible
isolator is the 1761-NET-AIC interface converter.

port 2: mini-DIN 8 RS-232

RS-485 port

baud rate selector switth ———pm

port 1: DB-9 RS-232, DTE

DC_SOURCE
CABL
- dc power source selector switch

EXTERNAL

Lir;_ terminals for external 24V dc power supply

Connect the serial port of the CompactLogix controller to either port 1
or port 2 of the 1761-NET-AIC converter. Use the RS-485 port to
connect the converter to the DH-485 network.

The cable you use to connect the controller depends on the port you
use on the 1761-NET-AIC converter.

If you connect to this port: Use this cable:

port 1 1747-CP3

DB-9 RS-232, DTE connection or
1761-CBL-AC00

port 2 1761-CBL-APOO

mini-DIN 8 RS-232 connection or

1761-CBL-PM02
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Step 2: Configure the DH-485 Port of the Controller

1. In RSLogix 5000 programming software, select the Controller folder. Right-click to select Properties.

2. On the System Protocol tab, specify the appropriate serial communication configuration.

RS5Logix 5000 - CompactLogix533(0

‘e IR

Wiew Search Logic Commu

Wrder [tz
Feda [t
DFfli| S Cilex
Mo Fi [Eapy (e
NoE Faste (Bl
[Elete [
|rsert s

Froperties Alt+Erker

toller

-p

i Controller Properties - quickstart =] |
Minor Faults | Date/Time I Advanced | SFC Execution I File: I Nonvolatile Memory |
General I Serial Port System Protocal® I User Protocal I Major Faults
Error Detection
Protocal:

 BCC ¥ CAC

Station Address:

IU
Max Station Address: |31 3:

¥ | Enatle Duplicate Detection

Token Hold Factaor:

[ =

ok I Cancel Apply Help

3. On the Serial Port tab, specify the appropriate communication settings.

The grayed out settings are selections
that do not apply to a DH-485 network.
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4 Controller Properties - quickstart =] 3]
Minar Faults | DatesTime | Advanced | SFC Execuition | File: | Notwvolatile Memon |
General Senal Port System Protocal® I User Protocol I Major Faults
Mode: Shavy) Wifine Yaluss |
EBaud R ate: |1gggg I
D ata Bits:

Parity: None

INo Handshake 'l

I Cortinuous Carier

RTS Send Dielay: ID (%20 mg]
IU [

RTS Off Delay: w20 mg]

Ll -
-
Ig vl
I jv
Stop Bits: e

Cortrol Line:

]

Cancel Apply Help
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Characteristic:

Specify these characteristics on the Serial Port tab (default values are
shown in bold):

Description (default is shown in bold):

Baud Rate Specifies the communication rate for the DH-485 port. All devices on the same DH-485 network must be
configured for the same baud rate. Select 9600 or 19200 Kbps.
Node Address Specifies the node address of the CompactLogix controller on the DH-485 network. Select a number 1-31

decimal, inclusive.

To optimize network performance, assign node addresses in sequential order. Initiators, such as personal
computers, should be assigned the lowest address numbers to minimize the time required to initialize the
network.

Token Hold Factor

Specifies the number of messages sent per token possession. Select a number 1-4, inclusive.

Maximum Node
Address

Specifies the maximum node address of all the devices on the DH-485 network. Select a number 1-31 decimal,
inclusive.

To optimize network performance, make sure:
 the maximum node address is the highest node number being used on the network
« that all the devices on the same DH-485 network have the same selection for the maximum node
address.

P|anning a DH-485 Network The DH-485 network offers:

* interconnection of 32 devices
* multi-master capability
* token passing access control

* the ability to add or remove nodes without disrupting the
network

* maximum network length of 1219 m (4000 ft.)

The DH-485 protocol supports two classes of devices: initiators and
responders. All initiators on the network get a chance to initiate
message transfers. The DH-485 protocol uses a token-pass algorithm
to determine which initiator has the right to transmit.

DH-485 Token Rotation

A node holding the token can send any valid packet onto the
network. As a default, each node gets only one transmission (plus two
retries) each time it receives the token. After a node sends one
message packet, it attempts to give the token to its successor by
sending a “token pass” packet to its successor.
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If no network activity occurs, the initiator sends the token pass packet
again. After two retries (a total of three tries) the initiator attempts to
find a new successor.

IMPORTANT he maximum ad@ress ‘that the ‘1r11t1ator searlches for
before starting again with zero is the value in the

configurable parameter “maximum node address.”
The default and maximum value for this parameter is
31 for all initiators and responders.

The allowable range of the node address of a initiator is O to 31. The
allowable address range for all responders is 1 to 31. There must be at
least one initiator on the network.

Network Initialization

The network requires at least one initiator to initialize it. Network
initialization begins when a initiator on the network detects a period
of inactivity that exceeds the time of a link dead timeout. When the
link dead timeout is exceeded, usually the initiator with the lowest
address claims the token. When a initiator has the token it will begin
to build the network.

Building a network begins when the initiator that claimed the token
tries to pass the token to the successor node. If the attempt to pass the
token fails, or if the initiator has no established successor (for
example, when it powers up), it begins a linear search for a successor
starting with the node above it in the addressing.

When the initiator finds another active node, it passes the token to
that node, which repeats the process until the token is passed all the
way around the network to the initial node. At this point, the network
is in a state of normal operation.

Number of Nodes and Node Addresses

The number of nodes on the network directly affects the data transfer
time between nodes. Unnecessary nodes (such as a second
programming terminal that is not being used) slow the data transfer
rate. The maximum number of nodes on the network is 32.
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Installing a DH-485
Network

If the node addresses for controllers are assigned in sequence, starting
at node 1 (with node 0 left for a programming terminal), it is as
efficient to leave the maximum node address at 31 as it is to decrease
it to the highest node address on the network. Then, adding devices
to the network at a later time will not require modifying the maximum
node address in every device on the network. The maximum node
address should be the same for all devices on a DH-485 network for
optimal operation.

The best network performance occurs when node addresses start at 0
and are assigned in sequential order. The controller defaults to node
address 1. Initiators, such as personal computers, should be assigned
the lowest numbered addresses to minimize the time required to
initialize the network.

A DH-485 network consists of a number of cable segments
daisy-chained together. The total length of the cable segments cannot
exceed 1219 m (4000 fo).

IMPORTANT TS shielded, twisted—.pair cable, either Belden 3106A
or Belden 9842. A daisy-chained network is

recommended.

When cutting cable segments, make them long enough to route them
from one link coupler to the next with sufficient slack to prevent
strain on the connector. Allow enough extra cable to prevent chafing
and kinking in the cable.
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Single Cable Connection

Orange with white stripe
White with orange stripes

Belden 3106A or 9842

Shrink tubing recommended
Blue (3106A) or

Blue with white stripes (9842)

Multiple Cable Connection

to successive device

Termination

(o2}

6
5
4

W >

3 Common
2 Shield
1 Chassis Ground

drain wire

to previous device

The table below shows wire/terminal connections for Belden 31006A.

For this Wire/Pair Connect this Wire To this Terminal

shield/drain non-jacketed 2 - Shield

blue blue 3 - (Common)

white/orange white with orange stripe 4 - (Data B)
orange with white stripe 5 - (Data A)

The table below shows wire/terminal connections for Belden 9842.

For this Wire/Pair Connect this Wire To this Terminal
shield/drain non-jacketed 2 - Shield
blue/white white with blue stripe cut back - no connection'
blue with white stripe 3 - (Common)
white/orange white with orange stripe 4 - (Data B)
orange with white stripe 5 - (Data A)

(1) To prevent confusion when installing the communication cable, cut back the white with blue stripe wire
immediately after the insulation jacket is removed. This wire is not used by DH-485.
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wW

Example: Messaging on
DH-485 with SLC 5/03,
CompactLogix Controllers

1761-NET-AIC (AIC+)

\/\ Jumper Jumper

%ﬁﬂ ———c

1
/<\ Jumper

Grounding and Terminating a DH-485 Network

Belden #9842 Cable \

1219 m (4000 ft) Maximum q

[T,

N OIS I NS, B )

NEINSINSINSINSINSY

This example shows how to expand an existing SLC 5/03 control
system with two CompactLogix controllers. The SLC 5/03 controllers
are connected together on a DH485 network, for messaging between
them and for program upload/download and program monitoring
with RSLogix 500 software. The CompactLogix controllers also
connect to the existing DH485 network for messaging between them,
as well as for messaging to the SLC controllers and for program
upload/download and monitoring with RSLogix 5000 software.

1" CompactLogix5320

Node 3 SLC 5/03 Node 1

]
s SLC 5/03 Node 2
Personal Computer with = ]
RSLogix 5000,
RSLogix 500,
RSLinx

The 1761-NET-AIC (AIC+) at the computer can be eliminated if the
computer is near enough to any one of the controller AIC+ units to
connect with a 1747-CP3 cable.
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The SLC 5/03 controllers are sending a message to each other, each
reading 50 words from the other. The 1769-L20 controller will write 50
words of data to the 1769-L30 controller and will read 50 words of
data from SLC 5/03, node 1. The CompactLogix5330 controller will
write 50 words of data to the CompactLogix5320 controller as well as
read 50 words of data from SLC 5/03, node 2.

Each CompactLogix controller sends one message at a time, to keep
the traffic on the DH-485 network to a minimum. This allows the
programming software to access the controllers more readily while the
system is running.

When online with one of the CompactLogix controllers with
RSLogix 5000 software, message throughput between controllers on
the DH-485 network decreases. If your system cannot tolerate
decreased message throughput, you can:

* do online edits and uploading/downloading when the system is
not running and the controllers are in Program mode.

* use a 1769-L30 controller, which has two serial ports, so you can
access the controller through one serial port while the other is
dedicated to DH-485 communications.

All messages for this example use SLC 500 Typed Read and Write
commands.

Configuring and Programming the 1769-L20 Controller

The ladder programs for the two CompactLogix controllers contain
two MSG rungs. Also, each controller’s channel 0 serial port is
configured for DH-485 communications.

The messages sent and received by the 1769-L20 controller are:

* Send a MSG to read 50 integer words from SLC 5/03 controller,
node 1.

* Send a MSG to write 50 integer words to the 1769-L30 controller,
node 4.

* Receive a MSG write of 50 integer words, from the 1769-L30
controller, to file 11. File 11 will be mapped to tag
“data_from_L30_N4” in the 1769-L20 controller.
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1. Create an RSLogix 5000 project named “L20_DH485_N3".

fo, RSLogix 5000 - L20_DH485_N3 [1769-1.20]

File Edit “iew Search Logic Communications Tool:

Window Help

EEEEREEEE]

BN E N =

Oifline

| AB_DF1-141

=]

0. I RUN T— [ pan
Ho Forces b, :: iz @ |
o Edits =% - IB;ET

0]

A el SR o e
1 | » |\ Favorites Bt & TimerjColrter & INpUbOLEpUt & Compare

M

Cantroller Fault Handler

Power-Lp Handler

(=65 Tasks

B @ MainT agk,

E--@ inProgram

Program Tags

B MainRoutine

(77 Unscheduled Programs

[ Trends

=31 Data Types

L UserDefined

- Stings

[ STRING

[ Predefined

- Module Dsfined

=-£3 1/0 Configuration

[=-£0 [0] CompactBus Lacal
B (111763101644 deinput

Bl [21717E5-0V 1B dooutput

2. Right click on the Controller and select Properties. In the
Properties screen, click the Serial Port tab. The Serial Port
configuration should be as follows:

. Controller Properties - LZ0_DH485_N3

IND Handshake ‘l
™| Continuaus Carer
RTS Send Delay: ID [#20 ms)
RTS 0Off Delay: ID [=20 mz]

Serial Port | System Pratocol I User Pratacal I Major Faults I Minar Faults

Date/Time | Advarced I SFC Execution I
General

Iode:

Baud Fate: 19200

Data Bits: m

Parity Maone -

Stop Bits: m

Control Line:

g [=[ 3]

File I Morvolatile Memary I

Shov Dffline ¥alues |

o]

Cancel Loply Help
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3. Click on the System Protocol tab. Select DH485 and a Station
Address of 3. The System Protocol screen should be as follows:

& Controller Properties - L20_DH485_N3 ) =]
Iinor Faults I Date/Time I Advanced I SFC Execution I File I Monvolatile Memory I
General I Serial Port System Pratacal® | User Pratacol | Major Faults

Errar Detection
Protocol: DH485 hd © BCC % CRC

Station Address: IE‘ ¥ Enatle Duplicate Detection
ax Station Address: |31 3:
Token Hold Factor: |1 3:

QK I Cancel Apply Help

4. Create a tag named “data_from_L30_N4". Then, map file 11 to
that tag. File 11 is the address used in the SLC 500 message from
the 1769-L30 controller.

PLC2.3.5 /7 SLC Mapping E
—PLC 35/ 5LC Mapping oK

{ data_from_L30_M4

Help

File Mumber Tag hame Cancel |
11 - |

Delete Map |
—PLLC 2 kMapping

Tag Mame : LI

5. Next, enter the MSG instructions:

5:F5 MSG
0 J E Type - SLC Typed Fead -
Mezsage Control magl L] D=
msg2. DN | EFo—
mzgl.DM MSG
1 —=3E Type - SLC Typed Wi N>
Meszage Contral msg? [ E=CDN=
—ER>—
[End]
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Meszage Configuration - msgl

The two messages toggle, allowing one message to be sent at a time.
When it completes, the other message is triggered and so on.
Configure the MSG instructions as follows:

Canfiguration l Eommunication] Tag ]
] Type: SLC Tuped Read | -
A £ & Meszage Configuration - msgl
Source Element: 0.0 Configuration  Communication l Tag ]
Mumnber OF Elemnerts: |30 3: -
e fon-Aes T3] Bl [Eme. |
Destination Tag: data_from_slcB03 N1 Mew Tag... 31
Communication tethod
+ CIP  DH+
¢~ CIP With El El
Source D
W Cache Connections «
.2 Enable . Enable Waiting ) Start 3 Done Daone Length: 1
- Eror Code: [ Timed Out «
Extended Error Code: ® Enable . Enable Waiting ) Start ® Done [one Length: 0
Ok | Cancel 3 Errar Code: [ Timed Out £
Extended Error Code:
QK | Cancel Help

There are 50 words of data read from integer file N10:0 in the
SLC 5/03 controller and stored in tag “data_from_slc503_N1". The path
on the Communication tab is “2,1”. Channel 0 is port 2 from the

controller’s perspective and the SLC 5/03 controller the MSG is being
sent to is node 1.

The 2 in the path directs the MSG to channel 0 of the
CompactLogix controller. Use 3 for channel 1 of the
1769-L30 controller.

>
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The second MSG instruction writes 50 integer words of data to the
1769-L30 controller at node 4. Its two MSG Instruction screens are as
follows:

Meszage Configuration - msg2

Configuration l Eommunication] Tag ]

Meszage Tupe: SLC Typed Wiite
Source Tag: data_to L30 N4 4 New Tag... Message Configuration - msg2
Mumber Of Elements: |30 3: Configuration  Communication l Tag ]
Destination Element:  |n11:0
: Bl [Eme. |
2.4
Communication tethod
+ CIP  DH+
¢~ CIP With El El
Source D
.2 Enable . Enable Waiting ) Start ® Done Daone Length: 5
W Cache Connections «
- Eror Code: [ Timed Out

Extended Error Code:

oK | Fancel .2 Enable . Enable Waiting ) Start ® Done

- Eror Code: [ Timed Out £

[one Length: 0

Extended Error Code:

QK | Cancel | | Help |

An SLC Typed Write message type writes 50 words of data to the
1769-L30 controller. The Destination Element of N11:0 is mapped to a
tag in the 1769-L30 controller, as in the 1769-L20 controller. The data
sent to the 1769-L30 controller is from tag “Data_to_L30_N4" in the
1769-L20 controller. The path on the Communication tab is “2,4”,
where the 2 represents channel 0 and the 4 is the DH-485 node
address of the 1769-L30 controller.

6. Save the program and download it to the 1769-L20 controller
using the default protocol on this controller of full duplex DF1.

In RSLinx, create a full duplex DF1 driver and use the Auto
Config. feature to establish communications. Download the
program from RSLogix 5000 software. When you are prompted
to apply the serial configuration changes, click Yes. The
software displays a communication error, and you will be
offline. The serial port is configured for DH-485 and node
address 3. Now connect the 1769-L20 controller’s serial port to a
1761-NET-AIC, which in turn can be connected to the DH-485
network with the SLC 5/03 controllers.
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Configuring and Programming the 1769-L30 Controller

Configure the 1769-L30 controller for the DH-485 network using the
same steps as for the 1769-L20 controller.

The messages sent and received by the 1769-L30 controller are:

* Send a MSG to read 50 integer words from SLC 5/03 controller,
node 2.

* Send a MSG to write 50 integer words to the CompactLogix5320
controller, node 3.

* Receive a MSG to write 50 integer words, from the
CompactLogix5320 controller, to file 11. File 11 will be mapped
to tag “Data_From_L20_N3” in the CompactLogix5330 controller.

1. Create an RSLogix 5000 project named “L30_DH485_N3".

2. The channel 0 System Protocol tab should be as follows:

li‘f Controller Properties - L30_DH485_N4 - E||1|

CHO - Uzer Protocal I CH1 - Serial Port | CHT - System Protocal I Maijor Faultz I Minar Faults I

DrateTimne: | Advanced I SFC Execution I File: | Naornvolatile Memnory I
General I CHO - Serial Part CHO - System Protocol*
) Enar Detection
Protocal: DH485 k © BEC (¥ CRC
Station Address: |4
= s [¥ | Enable Duplizate Detection

Max Station Address: IE‘I 3:
Token Hold Factor: I'I 3:

Ok I Cancel Apply Help
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3. Create a tag named “data_from_L20_N3”. Then, map file 11 to
that tag. File 11 is the address used in the SLC 500 message from
the 1769-L20 controller.

PLC2.3.5 /7 SLC Mapping E
—PLC 35/ 5LC Mapping
File: Mumber Tag Mame Camcel |
11 21 data_from_L20_N3
Help |

Delete Map |
—PLLC 2 kMapping

Tag Mame : LI

4. Next, enter the MSG instructions:

S:FS MSG
i} 1 E Type - 5LC Typed Read = E M e=—]
tezzage Control mzgl |:| =D N =
mzg2 DM FER>—
mzgl.DH M5 G
1 == E Type - SLC Typed Wit —EM—o
Meszage Contral meg2 o] D=
| —ER—

(Erd]
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The MSG instructions in the 1769-L30 controller should be as follows:

Meszage Configuration - msgl

Configuration l Eommunication] Tag ]

Meszage Tupe: SLC Typed Read
Message Configuration - msgl b
Source Element: N10:0 g g i | %]
Mumber Of Elements: |50 5 Configuration - Cammunication l Tag ]
Destination T ag: data_from_slcB03_NZ = New Tag... Path: ’ﬁ Browse...
2.2
Communication tethod
+ CIP  DH+
¢~ CIP With El El
Source D
. Enable ) Enable ‘W aiting ) Start .t Daone Done Length: [ ¥ Cache Connections &
- Eror Code: [ Timed Out 4
Extended Error Code:
0k | Cancel - Enable ) Enable ‘W aiting ) Start ) Done [one Length: 0

- Eror Code: [ Timed Out £

Extended Error Code:

QK | Cancel Help

Meszage Configuration - msg2

Configuration l Eommunication] Tag ]

Message Type: Meszage Configuration - msg2
Source Tag: data_to_L20_N3 hd New Tag.. Configuration Eommunication] Tag ]
- |50 5
Mumber OFf Elements: Path E Browse...
Destination Element: — |M11:0 2.3
Communication tethod
ol CIF i DH+
CIP 'with El El
8 Wi
Source D
W Cache Connections «
.2 Enable . Enable Waiting ) Start 3 Done Done Length: |
- Eror Code: [ Timed Out ¢
T — ) Enable 3 Enable W aiting ) Start 3 Done [one Length: 0
OK | Cancel - Eror Code: [ Timed Out £
Extended Error Code:
QK | Cancel Help
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TIP

Publication 1769-UMO007D-EN-P - August 2002

5. Save the program and download it to the 1769-L30 controller

using the default protocol on this controller of full duplex DF1.

In RSLinx, create a full duplex DF1 driver and use the Auto
Config. feature to establish communications. Download the
program from RSLogix 5000 software. If you download to
channel 0, you will be prompted to apply the serial
configuration changes. Click Yes. The software displays a
communication error, and you will be offline. The channel 0
serial port will be configured for DH-485 and node address 4.
You can now connect the 1769-L30 controller’s channel 0 serial
port to a 1761-NET-AIC, which in turn may be connected to the
DH-485 network with the SLC 5/03 and 1769-L20 controllers.

If the combination of node count and network traffic on DH-485
makes it difficult or impractical to connect to your CompactLogix
controllers with RSLogix 5000 while the system is running, it may
be prudent to do program maintenance while the system is not
running. Program upload/download, monitoring and online editing
of programs on DH-485 may be more readily accomplished when
the system is not running, i.e. the controllers are in Program mode.

In addition, when attempting to go online or upload/download a
program using the Communications/Who Active window in
RSLogix 5000, disable the Autobrowse feature to minimize traffic
from RSLogix 5000 on the DH-485 network.

Other alternatives are to switch to different networks:

* DeviceNet network using 1761-NET-DNI modules in place of
the 1761-NET-AIC modules.

* EtherNet/IP network using 1761-NET-ENI modules in place of
the 17610NET-AIC modules.



Chapter 6

Communicating with Devices on a
DeviceNet link

Using This Chapter

For information about: See page
Configuring your system for a DeviceNet link 6-1
Example 1: Controlling DeviceNet devices 6-2
Example 2: Sending messages over DeviceNet using a 1761-NET-DNI 6-13

interface converter

cOnfiguring Your 8ystem for Select the appropriate DeviceNet interface depending on the

a DeviceNet Link

application and how the controller interacts with the devices:

If your application:

Select this interface:

Description:

communicates with other DeviceNet devices
(I/0 data transfer only)

uses the controller as a master or slave

on DeviceNet

uses the controller serial port for other
communications

1769-SDN DeviceNet
scanner module

The scanner acts as an interface between DeviceNet
devices and the CompactLogix controller. The
scanner lets the controller:

 read inputs from slave devices
* write outputs to slave devices

accesses remote Compact 1/0 over a

DeviceNet network

sends remote |/0 data for as many as 30 modules
back to scanner or controller

1769-ADN DeviceNet
adapter module

The adapter:

« interfaces with as many as 30 Compact /0
modules

e communicates to other network system
components (typically a controller or scanner
and/or programming terminals) over the
DeviceNet network

communicates with other DeviceNet devices
(messaging only)

uses the controller as a slave on DeviceNet
does not use the controller serial port for other
communications

1761-NET-DNI interface

The interface links the CompactLogix controller to
other devices on a DeviceNet network to:

« download configuration data to a device

* monitor operational status of a device

« communicate with peer devices (messaging)
 upload/download programs
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6-2 Communicating with Devices on a DeviceNet link

Examp'e 1: cOntro"ing ”éhis example uses a 1769-SDN lsc?lnniro modu}lle Ciin the 110%2;1 .
. . ompactLogix system to control the I/O attached to a 1709-ADN
DeviceNet Devices adapter module.

1769-0V16

=Z
o o
@
D D
[de) o
~ O~
- -
e -
'

1769-L30
™ 1769-1016

Notebook Computer with: DeviceNet
« RSlogix 5000, Version 8.02 or higher
» RSNetWorx, Version 3.00 or higher
* RSLinx, Version 2.30 or higher

» 1784-PCID DeviceNet Interface card (or a 1770-KFD
and a comm. Port)

1769-ADN

DeviceNet
Power Supply

This example describes:

* using RSNetWorx for DeviceNet to assign node addresses to the
1769-SDN and the 1769-ADN and map the adapter’s image into
the scanner

* creating a CompactLogix project including the necessary
configuration for the 1769-SDN DeviceNet scanner module

* controlling outputs and reading inputs with the distributed 1I/O
via DeviceNet
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Step 1: Configuring the 1769-ADN Adapter

1. Start RSNetWorx.

2. Select Network — Online. The RSLinx communication driver screen appears. Choose the 1784-PCD-1, DeviceNet driver, or if you are using a
1770-KFD, choose its driver. This example assumes that one of these drivers is already configured in RSLinx.

122 DevicoNel - RSNeWors for D
||| e Edt View Netwok Device Iocks Help

BE-H(S| 8 2w

@ all:[E|%- =mE
Hardware ———————————————————— x| ii
=3 DeviceNet
Category
AC Drive

Barcode Scanner
Communication Adapter

DPI to Devicshlet
DeviceNet to SCANpart
Dodge EZLINK

General P Discrete 1/0
Generic Device

Human Machine Interface

Inductive Prosiniity Seitch
Limit Suitch

Mator Protector

Fhotoelectiic Sensor
Rockwell Automation miscellar
SCANport Adapter

Smart MCC

Specialy 10

Vendor

Rockvell Automaion - Aller B
Foekwell futomation - Dodge

Rockwell Automation - Electro-
Rockwell Automation - Relian:

i | 21| el 4] |\, Graph { Spreadshest | Mastersi |4 >
x|
o [Message Cod [ Timestamp. [ Desciiption
= ol I 5

3

[Offine.

3. The software then prompts you to either upload or download. Choose upload. RSNetWorx browses the network for
valid devices. The online screen should look like the following, where the 1784-PCID card (computer) is node 6, the
1769-ADN is node 15, and the 1769-SDN is node 32 for this example.

|l = *DeviceNet - RSHetWor for DeviceNet [_[5]x]
|||t Ede View Netwok Device Tods Help ER|
Be-1as kel
& R
Hardware ——————x 1TBB-ADNIA (3)  1769-SDN ii

E-D DeviceNet Scanner
Category Module (2)

AL Diive E

Barcode Scanner
32

Communication Adapter
DP 1o Devicelst e
DeviceNet to SCANport
Dadge EZLINK

General Purpose Discrete 1/0
Generic Device

Human Maching Interlace

Inductive Prosimiy Switch
Linit Switch

Motor Protector

Pholcelectric Sensor
Finckwel Automation miscela
SCANport Adeper

Smart MCC

Specialy /0

Vendor

Rlockwel Automation - Allend
Flockwel Automation - Dodge
Flock el Automation - Electio
Finckwel Automation - Rilian

|

K «| » [}, Graph [“Spreadsheet ) MasteriSk (4] | »

[ Timestamp. [ Description
77601 11:46:40 Mode changed to orine.

Messages —— lulx.

)
H

| Drling - Nt Browsing

continued
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6-4  Communicating with Devices on a DeviceNet link

4. Right click on the 1769-ADN and choose Properties

[||£2-1769-DN4 (3) HE

General I 1/0 Bank 1 Configuiation | 10 Bank 2 Eunf\guratinnl 140 Bank 3 Configuration | Reset I Summary |

T7EI-ADN AR

Hame:

Description:
Address: 15 |
Device Identity [ Primary ]
“endor: IHockweII Automation - Allen-Bradley [1]
Device: ICDmmun\cation Adapter [12]
Product: |1 FEI-ADM /A [B9]
Catalog:  [1763:ADN/A
Revision: |1D11— :I il

ak I Cancel Appl Help

5. Click on the 1/0 Bank 1 Configuration tab, then choose upload when prompted. The actual 1769-ADN /0 layout appears. From this screen you can
configure the 1/0 modules in the 1769-ADN system by simply clicking on the slot number box associated with each /0 module.

6. When the I/0 modules are configured, click on the Summary tab. Note the number of bytes of input and output data. This will be used later when
adding the adapter to the 1769-SDN's scanlist.

7. Click Apply, then OK to save the configuration and download it to the adapter.

For this example, you only configure the two analog modules. For
more information about analog modules, see the Compact I/O Analog
Modules User Manual, publication 1769-UM002. Only analog and
specialty modules are configurable. Discrete I/O modules, power
supplies, and end caps are not configurable.

Configuration changes made to the adapter or any of its I/O
modules with RSNetWorx will not be saved or downloaded to the
> adapter once the adapter is configured in a scanner’s scanlist.
To make configuration changes, the controller must be placed into

the Program mode and the adapter must be temporarily removed
from the scanner’s scanlist.
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Step 2: Setting Up the 1769-SDN Scanlist

The 1769-SDN series B scanner supports automatic device recovery
(ADR). An ADR tab appears in the scanlist window in RSNetWorx for
DeviceNet for series B scanners so you can enable the ADR feature.
This feature:

* automates the replacement of a failed slave device on a
DeviceNet network by returning the device to the prior level of
operation

* includes automatic address recovery which allows a slave device
to be removed from the network and replaced with another
identical slave device that is residing on the network at node 63
and is not in the scanlist.

* includes configuration recovery which allows a slave device to
be removed from the network and replaced with an identical
device with the same configuration

1. Right click on the 1769-SDN and choose Properties.

£L-1769-SDN Scanner Module-1

General l Module] Scanlist] Irpit ] Dutput] ADR ] Summary]

1763-5DM Scanner Module

Mame: [1769-5DN Scanner Module-1
Description:
Address: 32 =
Device Identity [ Primary |
Wendor: |F|0c:kwe|| Automation - Allen-Bradley [1]
Type: |E0mmunication Adapter [12]

Device: |‘I?BS-SDN Scanner Module [105]
Catslog  [17E3-SDN

Revision:  [2.001 J J
QK | Cancel | Apply | Help |
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6-6 Communicating with Devices on a DeviceNet link

2. Click the Scanlist tab, then click Upload when prompted. The area on the left is called “Available Devices” and the area on the right is called
“Scanlist”. The 1769-ADN adapter should be on the left.

3. Click on the adapter, then click on the single arrow pointing to the right. This moves the adapter from Available Devices to the scanner’s scanlist.

4. Click on the Edit I/0 Parameters button

I Edit 1/0 Parameters : 15, 1769-ADN/A (3] EHES

T Change of State / Cycli

s Size: IU _I; Bytes %) Change ofiState. €1 Cuslic
W= T Eit: r
Fix Size: ID _I; Bytes
v Polled ————— T Sige: ID _:| Bytes
Rz Size: |28 _,::' Bytes Heartbeat Rate: |25D _,::' maec

T S IB 1 Bytes Sdyateed). |
Faoll Fate: IEverySc:an 'l

QK I Cancel | Festore 1/0 Sizes |

5. Verify that the Rx Size and Tx Size are correct. The Tx (Transmit) and Rx (Receive) sizes correspond to the total number of output and input bytes
noted from the adapter’s summary page. In this example, the scanner transmits 6 bytes to the adapter (output data) and receives 28 bytes from the
adapter (input data). Click OK when finished with this screen.

6. Click on the Input tab.

£L-1769-SDN Scanner Module-1

Advanced... |

Optiong...

400000 |

Memory: IDiscrete 'l Start Word: ID _I:j

QK I Cancel Apply Help

Click Apply and then click OK.

The first 66 words of input data (0 to 65) are read-only. For this
example, 28 bytes or 14 words of input data will be mapped by the
scanner to the 1769-L30 controller’s input tag, beginning with word
66. The 1769-ADN adapter also adds 2 words of status information to
the input data. Therefore, the actual input data from the I/O modules
in the 1769-ADN adapter’s system begins at word 68.
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7. Click on the Output tab.

£L-1769-SDN Scanner Module-1

Generall Modulel Scanlistl Input  Output |ADF| I Summaryl

Autotdap |
Unmap |
Advanced... |
. | Optiong... |
Mermnory: lm Start Word: lﬂ
Bits 15-0[15[14[1a[12[t1ra[ s [e[7 [ s[5 [4[2[2[1 o]«
a Fead-Only
: T
2
3
F]
5
B
7
B &
Click Apply and then click OK. [ = oy | Heb |
The first 2 words of output data (0 and 1) are read-only from the
scanner’s point of view, but are control words for the controller. Bit 0
of output word 0 is used for control. It is the scanner’s Run bit. When
set (1), it places the scanner into Run mode. When the scanner’s Run
bit is a 0, the scanner is in Idle mode even if the controller is in
Run mode.
The output data begins with word 2. This is where the actual output
data goes for the output modules in the 1769-ADN adapter’s system.
The input and output data being exchanged by the scanner and
adapter is packed data. This means that there is no special structure
> to it that makes it obvious which I/O module it is associated with.

To establish which data is from which module, you must list the
number of input and output words each module has. Then, based
on its position in the I/O bank, you can determine where any
module’s data is in the controller’s /O tags.
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Transferring Data

There are 28 bytes of input data and 6 bytes of output data for this
example. The I/O modules in the adapter’s system are:

Module Input Output
ADN Status Information 2 words 0 words
(added by the 1769-ADN)

1769-1A16 1 word 0 words
1769-0B16 1 word 1 word

1769-IF4 6 words 0 words
1769-0F2 4 words 2 words
Total Words 14 words 3 words
Total Bytes 28 bytes 6 bytes

The total is 14 input words or 28 input bytes. The first two input
words are adapter status, leaving 12 words (24 bytes) for data. In this
example, words 66 and 67 are the two words of status in the
controller input tag for the scanner. The actual input data is then
mapped to the controller’s input data tag at the following word

locations:
Location Description
Words 66 and 67 1769-ADN Status Information
Word 68 1769-1A16 module’s input word
Word 69 1769-0B16 module’s input data (output data echo)
Words 70 to 75 1769-1F4 module’s input data
Words 76 to 79 1769-0F2 module’s input data

The output data can be determined in a similar manner. This data
begins with word 2 of the output tag in the controller for the scanner

as follows:

Location Description

Word 0 and 1 See Module Command Array on page 6-9.
Word 2 1769-0B16 module’s output word

Words 3 and 4 1769-0F2 module’s output words
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Module Command Array

The module command array is the primary control interface between
your control program and the module.

Output Word Bit Description Behavior
0 0 Run This bit controls when the module scans its mapped slave devices.
When set (1), the scanner will process I/0 data as defined by its
scanlist. To actually scan the network the Fault and Disable
Network command bits must be clear (0).

1 Fault When set, the scanner’s I/0 mode will be Halt; messaging will still
operate. The fault bit is primarily used to artificially set the slave
devices into a fault state due to some event or condition within the
control program.

2 Disable Network | When set, the scanner is functionally removed from the network.

3 Reserved!") na

4 Reset Restarts access to the DeviceNet network.

5t015 Reserved!!) na

1 161031 | Reserved!! na

" ponNOT manipulate Reserved Bits. Doing so may interfere with future compatibility.

Download the scanner information to the 1769-SON

After you configure the scanlist, you need to download that
information to the 1769-SDN module.

IMPORTANT

You must use a DeviceNet connection to download
scanner information to the 1769-SDN module. The
CompactLogix controller does not support
pass-through from its serial port to the 1769-SDN
module.
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6-10 Communicating with Devices on a DeviceNet link

Step 3: Creating a Project for the CompactLogix Controller

1. In RSLogix 5000 software, create a new project for a 1769-L30 CompactLogix controller.

*o. RSLogix 5000 - SDN_ADN_System [1769-L30]

File Edit %iew Search Logic Communications Tools ‘Window Help
SEEE R EEE o Bllel [ e @lal|
T Path. [AB_DF1-1\ ~1 Jl

S e i [
ll ;I_bl\Favori‘les ABit A TimeriCounter £ InputfOutput 4 Compare

Offline f. T pun

Mo Forces » FDK
BAT
Mo Edits 2 - 1@

[ Cortroller Fault Handler
----- 3 Power-Up Handler
(21453 Tasks
B4 MainTask

E|E§ MainProgram

Exj MainFoutine
----- 3 Unscheduled Programs
[ Trends
=155 Data Types
Cﬂ Uszer-Defined
E"ﬁ Strings
STRING
L Predefined
L Module-Defined
-5 140 Conliguration
-{1f [0] CompactBus Local

2. Configure the local /0 in the Controller Organizer. The configure the 1769-SDN scanner. The scanner does not have a profile, so use the
1769 MODULE generic profile.

Module Properties - Local {1769-MODULE 1.1) 1'
Type: 1763-MODULE Generic 1763 Module
Parent: Local I
Azzembly )
Instance: Size:

Marne: || Irput: Iw‘I I‘I _,::' [16-bit]
Output: I104 ID
Configuration: I'Inz ID _I::' [16-bit]

Description:

Ll 1

Cornm Farmat: IInput Data - INT

Slat: |2 _I;'

Cancel < Back Mext > | Finizh > I Help

In the generic profile, select Data - INT for the communication format
and specify these connection parameters:

Data Assembly Instance Size
Input 101 80
Output 100 5
Config 102 0
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All tags for I/O modules are automatically created when the profiles
for these modules are configured. Double click on Controller Tags in
the controller organizer to view these tags. Each I/O module slot has
Input, Output and Configuration tags created, if they apply. These
Local I/O tags are structured as follows:

Tag Definition
Local:s:| s is the slot number

| represents Input Data
Local:s:0 O represents Output Data
Local:s:C C represents Configuration Data

Each of these tags can be further expanded by clicking the plus sign
to the left of its entry. For example, click the [+] to the left of Local:3:1
and the following tags appear:

Local:3:I.Fault
Local:3:|.Data

The Fault tag is a DINT, so clicking its plus sign only reveals its 32
bits. This is status information concerning the module’s connection to
the CompactLogix controller. Clicking the plus sign to the left of the
Data tag reveals the 80 input words created when this value was
entered into the Generic profile for the scanner. For this example, the
input addresses for the scanner are broken down as follows:

Tag Definition

Local:3:1.Data[0] through Local:3:].Data[65] Read Only Status

Local:3:1.Data[66] through Local:3:1.Data[67] 1769-ADN Status Information
Local:3:1.Data[68] Input Data from 1769-1A16
Local:3:1.Data[69] Input (output echo) Data from 1769-0B16
Local:3:1.Data[70] through Local:3:1.Data[75] Input Data from 1769-1F4
Local:3:1.Data[76] through Local:3:1.Data[79] Input Data from 1769-0F2

The Output tag created for the scanner is as follows:
Local:3:0

Click the [+] to its left to reveal Local:3:O.Data.
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6-12 Communicating with Devices on a DeviceNet link

Click the [+] to its left and the 5 words of output data created when
you created the Generic profile for the scanner will be displayed. This
output data is broken down as follows for this example:

Tag Definition

Local:3:0.Data[0] through Local:3:0.Data[1] Control to 1769-SDN!"

Local:3:0.Data[2] Output data for 1769-0B16

Local:3:0.Data[3] through Local:3:0.Data[4] Output data for 1769-0F2

1) Bit 0 of output word 0 is the Run mode bit for the scanner. With the controller in Run mode, set this bitto a 1 to
place the scanner into the Run mode. With the controller in Run and this bit a 0, the scanner will be in Idle
mode and will not scan I/0. The Module Command Array is described in more detail on page 6-9.

Step 4: Enter Program Logic

The program for this example consists of a single rung that is used to
place the scanner into the RUN mode.

To place the scanner in the Run mode when the CompactLogix
controller is in the Run mode, either set “SDN_RUN” to a 1, or remove
it from the program. When “SDN_RUN?” is removed, the scanner’s Run
bit is always in Run when the controller is in Run.

| %~ RSLogix 5000 - SDN_ADM_System [1769-L30] - [MainProgram - MainR outine™]

| B File Edit iew Search Logic Communications Tools ‘Window Help ;Iilll
a[=(@| 8] 4[m(e] of | e EETETIETEY
Offline 0. T RUN W R Pt [2E_DFTAN =
Mo Forces b, :: oK. @
Mo E dits 'g"l—ﬁ*? ﬂ |—||||:|'|||Eﬂ| -H—l-M—l-()—l-(U)-l-(L)'l ﬂ
ll il_»l \Favorites ABt 4 TimeriCourter A InputiOutpat A Compare
=3 Contraller SOM_ADN_System SDN_EUN Local:3:0.0ata[0].0 =

A Controller Tags =
Controller Fault Handler
-3 Power-Up Handler

-5 Tasks [End] ‘

B8 MainT ask

| BB MainProgram

o[ Program Tags
B MainRoutine
13 Unscheduled Programs

=43 140 Configuration

(=10 [0] CompactBus Lacal
i ORECE
ﬂ [2]1763-00V1 648
ﬂ [3]1763-MODULE 5DN_Scanner |

When your program is written, verify and save it, then download it to
your controller to run and test your system.
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Example 2: Sending
Messages Over DeviceNet

Using a 1761-NET-DNI
Interface Converter

This example uses a 1761-NET-DNI interface converter to connect the
CompactLogix controller to the DeviceNet network. Use the serial
port(s) of the CompactLogix controller to connect to a DeviceNet
network using the 1761-NET-DNI DeviceNet interface converter.

h 1769-L20 (CompactLogix5320) 1769-L30 (CompactLogix5330)

N . " y

1761-NET-DNI
Node 15

3| 1761-NET-DNI
Node 35

1761-NET-DNI
Node 25

Step 1: Configure the Hardware

Connecting CompactLogix controllers on DeviceNet requires one
1761-NET-DNI per CompactLogix controller. The DNI converts RS-232
hardware connections and full duplex DF1 protocol to DeviceNet. A
computer can also be connected to the DeviceNet network with
another 1761-NET-DNI. The Full Duplex DF1 communication driver in
RSLinx can be used to allow RSLogix 5000 programming software to
upload/download and monitor programs in the CompactLogix
controller over the DeviceNet network.

Step 2: Commissioning the 1761-NET-DNI Modules on DeviceNet

The DNI must be commissioned on the DeviceNet network via the
RSNetworx for DeviceNet software or the DNI Configuration Utility,
version 2.001.

TIP The DNI Configuration Utility, a free tool for
commissioning and configuring the DNI, is available

> for download at www.ab.com/micrologix.
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6-14 Communicating with Devices on a DeviceNet link

Commissioning assigns node addresses to the DNI modules. Each
device on the network must have a unique node address. The DNI
then routes DF1 messages from each CompactLogix controller to the
other CompactLogix controller via DeviceNet and the other DNI
module.

1. Start RSNetworx for DeviceNet and connect one of the 1761-NET-DNI modules to the DeviceNet network with your PC. When power is first
applied to a DNI, it powers up at node 63. In RSNetwaorx, click on the online icon or click on the “Network” pull-down menu and select Online.

5 -DevicoNet - RSHetWom for Devieohet __ BEE|
(B e & i e e[ e e 2 [ )
A& 1761-NET-DNI ii
=7 Devicelet Series B

Category Devicelet Int.
AC Diive

Barcode Scanner
Communication Adapter
DeviceMet to SCANpert
Dodge EZLINK

General Pupose Discrete |70
Generic Device

Human Machine Interface
Inductive: Prosimity Switch
Limit Switch

Motor Protector

Photaelectric Sensor
FRockwell Automation miscellar
SCANport Adapter

Srmart MCC

Specialy /0

“Wendor

FRockwell Automation - &llen-B
FRockwell Automnation - Dodge
FRockwell Automation - Electror
FRockwell Automation - Relian

7

FEEREOEEEEEEEEEEEEEEEEd

al | 21| |1l 4| » [}, Graph { Spreadehest §_ Masteirsie] 4 >
Ready Trine - Not Browsing

2. The first DNI module appeared as node 63. To change it to any other unique node address, right click on the DNI module and select Properties.

ZE.1761-NET-DHMI Series B DeviceNet Interface

General | Device Parametersl 140 Defaultsl EDS Filel

r
@l 1761-MET-DMI Series B DeviceMet Interface

1761-HET-DMI Series B Devicelet Interface

Enter a new node address into the Address field. Wi
For this example, addresses 15, 25, and 35 are [
used for the three DNI module's DeviceNet node
addresses. Modify this DNI module’s node
| address to 15. Click Apply and OK.

Address: 63 =

Drevice |dentity [ Primary |
Yendor: IHockwell Autamation - Allen-Bradiey [1]
Device: |C0mmunication Adapter [12]

Froduct: I‘I FE1-MET-DMI Seriez B DeviceMet Interface [32]
Catslog  [17B1-NET-ONI

Revision: ~ [2001 Ll _>|
ok | _Coced | cop | Heb | continued
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3. Next, connect the second DNI module to the DeviceNet network. Click the Network pull down menu and select “Single Pass Browse”. The second
DNI module should appear at node 63 if the unit is new. Modify its DeviceNet node address as we did with the first DNI module.

The DNI modules should now be at nodes 25 and 35.

L *DeviceMet - RSMetWorx for DeviceNet

File Edt “iew Metwaork Device Took Help

BB-H S ymE N

el =EkE

Hartdware —————————————— i x|

E'-@ DeviceMet =
=] @ Categamy

A AL Diive
H[) Barcode Scanner

Comman Interfaces - No De
Communication Adapter
& 1734:4DN Pairt1/0 5S¢
g 1734:40N Pointl] Dev
B[] 1747-5DN Scanner Mo
B-f] 1755DNBAA
- 1761-NET-DNI Device

[ [

ﬁ 1761-MET-DM| Series B
) 17EFADNAA

- 1770KFD RS232 Interf |
- 1771-5DN Seanner Mo
- 1784-CPCIDS DeviceM
=k 1734-PCD PCMEIA Inte
= 1784-PCDS Scanner

- {Bf 1784-PCID DeviceMet |
-8 1784-PLIDS DeviceMel
- E28 1788-CN2ZDN Linking D
[]-g 1794-ADN DeviceMet F
1798 DeviceMet Adapte
[g Ethermet Adaptar

S b il TS A st
«| ] 3|

Series B

DeviceMet Int...

Series B

1761-NET-ONI - 1761-NET-DMI 1761-NET-DMI

Series B

DeviceMet Int... DeviceMet Int...

W 4| ¥ ¥, Graph

Spreadsheet

Master/5le | 4 |

Ready

Oftline

ol

4

You have completed the commissioning of your DNI modules with
addresses 15, 25, and 35. You can go offline and exit the RSNetworx

for DeviceNet software.

Step 3: Connecting the Controllers to the DeviceNet Network

Connect the serial channel of each CompactLogix controller to the
round mini-din channel on each respective DNI module with a
1761-CBL-PMO2, series B RS-232 or 1761-CBL-APOO cable.

For this example, connect the 1769-L20 to DNI node 25 and connect
the 1769-L30 to DNI node 35. Connect the PC to DNI node 15.
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6-16 Communicating with Devices on a DeviceNet link

Step 4: Sending Messages

1. Start RSLogix 5000 and create a new project for the 1769-20 controller. Add two ladder rungs, each containing MSG Instructions; one to Write data
to the controller and one to Read data from the ather controller. For this example, the MSG instructions are executed alternately, initiated at power-up
or going to Run mode with the first scan bit (S:FS). This allows each MSG Instruction to initiate the other MSG Instruction each time it completes.

Initiate Write Messages to the CompactLogix Controller connected to the 1761-NET-DNI with DeviceNet node address 35.
MSG_NOD35R.DN MSG
0 I Type - CIP Data Table Write —CEND>—
SFS Message Control MSG_NOD35W  [...] —CDOND>—
N o
Initiate Read Messages to the CompactLogix Controller connected to the 1761-NET-DNI with DeviceNet node address 35.
MSG_NOD35W.DN MSG
1 I Type - CIP Data Table Read —CEND>—
Message Control MSG_NOD35R L] —oND>—
_<ER >7
(End)

2. The Configuration tab for the MSG Write Instruction to write fifty 16-bit signed integer data words to the other controller, looks like the following:

Meszzage Configuration - MSG_NOD 35w [ %]
Canfiguration | Communication| Tag |

Meszage Type: CIP Data T able 'wiite

Souce Tag: IDATA,TU,NDDE%[U] ‘I Mew Tag. ..
Murnber OF Elernerits: |5U 3:
LDestination Element: Idata25

2 Enable ) Enable wWaiting ) Stant = Done Done Length: 50
2 Enor Code: ™ Timed Dut ¢
Extended Error Code:

oK I Cancel Al

Help

continued
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The message is a CIP Data Table Write message. In the controller
connected to the DNI node 25, the source tag for the message is
“DATA_TO_NODE35”. The destination element is a tag in the
1769-L30 controller. For this example, this tag must be an array of at
least 50 integer words in length. It is the destination where the data
from this MSG Instruction will be sent.

3. The Communication tab for the MSG Write Instruction looks like the following:

Mezzage Configuration - M56_NOD35W [ x]

Configuration

Communicat\onl Tag I

Path: Iﬁ

2,35

[Eammuirisation i ethod

LGl

o) LRt Soauze Link: I 3: Destifation Hode: ID 3: (=il

Siauree |

Browse... |

Wy Channel: I 'I [ estination itk I 33

™ Cache Cornections «
2 Enable 3 Enable waiting ) Start 2 Done Done Length: 50
2 Enor Code: ™ Timed Out «

Extended Errar

Code:

oK I Cancel | Al | Help |

The path parameter is the only field to modify. The path shown above
(2, 35) routes the message out port 2 (channel 0) of the local 1769-120
controller and to a destination node address 35. This is the DeviceNet
node address of the DNI to which the remote 1769-L30 controller is
connected. The cache connections selection is not valid for serial port
communications.

The second message in rung 1 of the ladder logic is very similar to the
write message. The difference is that for the read message, the
message type is CIP Data Table Read, the source is data25 and the
destination is a tag in the sending controller called
DATA_FROM_NODE35. The tag data25 tag is located in the 1769-1L30
1769-120 controller read and write data.

Before saving the project, be sure that the port parameters of the serial
port match those of the DNI module’s serial port. The default
RS-232/full-duplex DF1 port parameters for the DNI modules and the
CompactLogix controllers are identical, except for the error checking
method. The DNI module uses the CRC check by default, while the
CompactLogix controller’s serial port defaults to BCC.
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6-18 Communicating with Devices on a DeviceNet link

If you want the 1769-L30 controller send read and write messages to
the 1769-120 controller, add the same two message rungs to it and
create the necessary tags.

Initiate Write Messages to the CompactLogix Controller connected to the 1761-NET-DNI with DeviceNet node address 25.

MSG_NODE25R.DN MSG
0 5 F Type - PLC5 Typed Write —CEN >——
Message Control MSG_NODE2SW || —C(DND—
§2F§ _CER >7
1 C

Initiate Read Messages to the CompactLogix Controller connected to the 1761-NET-DNI with DeviceNet node address 25.

MSG_NODE25W.DN MSG
1 4 F Type - PLC5 Typed Read —CEN D>——
Message Control MSG_NODE25R || —OOND>—
_CEH >7
(End)
If using Channel 1 on the CompactLogix5330
controller, this is Port 3 for each MSG instruction’s

> Path.
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Chapter 7

Communications on Ethernet

Using This Chapter

For information about: See page
Configuring your system for an Ethernet link 7-1

Configuring an Ethernet drive in RSLinx 7-8
Example 1: Create MSG programs for SLC 5/05 and 7-9

ControlLogix controllers

Example 2: Staggering multiple messages 7-12

cOnfiguring Your 3ystem for Co6nlnecti;1g CompaétLogiX controllers orhEthernet requires one
- 1761-NET-ENI per CompactLogix controller.
an Ethernet Link

In this example, the Ethernet interface card in the computer connects
directly to the:
* SLC 5/05 controller (channel 1)
* ControlLogix controller via the 1756-ENBT card
» CompactLogix controller via a 1761-NET-ENI interface.
This example uses a 1761-NET-ENI series B module. If you
connect a 1761-NET-ENI series A module to the CompactLogix
controller, you must also connect a 1761-NET-ENI module to the
personal computer.

o\ [0\
CompactLogix  genpn onp ] aE| || SLC5/05
controller e E controller
: 0
RS-232/DF1
& Ethernet
- [11u0b/stvltcTt; Personal computer with
1761-NET-ENI ase RSLogix 5000, RSLogix 500
series B and RSLinx software
0 (=)
ControlLogix == PC Ethernet —
controller interface card
1 5
of o
1756-ENBT
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71-2 Communications on Ethernet

The computer must have the following software:

* RSLogix 5000, version 7.00 or later for the 1769-L20 controller,
version 8.00 or later for the 1769-L30 controller

* RSLinx, version 2.30.00 or later
* RSLogix 500 software

* ENI Configuration Tool

The 1769-L20 controller must contain firmware 7.17 or later. The
1769-L30 controller must contain firmware 8.14 or later.

Step 1: Assigning IP Addresses

Each Ethernet device requires a unique IP address. If your Ethernet
network is isolated from the company-wide network, any valid TP
addresses may be used. If your Ethernet hub is connected to a larger
Ethernet network, contact your System Administrator for unique IP
addresses. This example uses these IP addresses:

IP Address Device

131.200.50.92 SLC 5/05 controller

131.200.50.93 1756-ENBT

131.200.50.94 1761-NET-ENI (CompactLogix controller)
131.200.50.96 computer’s Ethernet card

The ENI can be configured with IP addresses assigned to node
numbers 0 to 49. In the ENI, node addresses 45 through 49 are
dedicated for Logix controllers. Node addresses 0 through 44 are used
for all other Ethernet devices, such as other CompactLogix controllers
connected to ENI modules and SLC 5/05 controllers.

The subnet mask for each Ethernet device is 255.255.0.0.

IMPORTANT

The RS-232/DF1 interface for the CompactLogix controller should
be 38400 baud. This allows fast upload/download of programs.

On the CompactLogix controller, select 38400 baud. Also, set the
number of Stop Bits in RSLinx and the controller to 2.

Verify that the baud rate for the ENI module is set to autobaud. In
autobaud, the ENI assumes series B functionality and determines its
actual baud rate from the controller it is connected to.
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Step 2: Configuring the 1761-NET-ENI

You can configure a 1761-NET-ENI module (node 248 to 254) using a
MSG instruction. This example configures an ENI module as node 249.
The default address is Eni0.0.0.0@enil1761.org.

The ENI is only compatible with the MicroLogix type string files. To
configure the ENI module:

1. Create a tag to be the source element in your MSG write
instruction.

* The data type must be integer

* The size must be 42. A MicroLogix string file contains
42 elements.

In this example, the tag name is ENI_CONFIG_DATA:

Scope: IENI_KB[controller] j Shgw:IShDWA” ;I St ITag M ame j
Tag Hame o | Walue € | Force Mask €| Shyle Type Description
b | = ENI_CONFIG_DATA [ £, ASCH INT[42]
[+-EMI_COMFIG_DATA[D] 30 Decimal INT
[+-EMI_COMFIG_DATA[] 'EN' ASCI INT
[+H-EMI_COMFIG_DATA[Z] 'I1! ASCI INT
[+-EMI_COMFIG_DATA[3] oo ASCI INT
[+H-EMI_COMFIG_DATA[4] 1 ASCI INT
[+-EMI_COMFIG_DATA[S] oo ASCI INT
[+-EMI_COMFIG_DATA[R] 1 ASCI INT
[+-EMI_COMFIG_DATA[F] oo ASCI INT
[+-EMI_COMFIG_DATA[R] - ASCI INT
[+-EMI_COMFIG_DATA[T] el ASCI INT
[+-EMI_COMFIG_DATA[D] 'EQ° ASCI INT
[+-EMI_COMFIG_DATA[11] 'CE! ASCI INT
[+-EMI_COMFIG_DATA[12] "E' ASCI INT
[+H-EMI_COMFIG_DATA[13] 'LL! ASCI INT
[+-EMI_COMFIG_DATA[14] o ASCI INT
[+-EMI_COMFIG_DATA[15] 'RG! ASCI INT
[+-EMI_COMFIG_DATA[E] 'so0s00° ASCI INT
[+H-EMI_COMFIG_DATA[17] 's00500° ASCI INT
[+-EMI_COMFIG_DATA[18] 'so0s00° ASCI INT
[+-EMI COMFIG DATAMS] 's00500° ASCI INT

2. In ENI_CONFIG_DATAI0Q], change the style to decimal and enter
the number of ASCII characters in the email address.

In this example, the address is EN1100.100.100.52@rockwell.org,
so enter 30 (for 30 characters).
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3. In ENI_CONFIG_DATA[1], type in the entire email address.

The email address uses two ASCII characters for each integer
word in the array.

For an odd number of characters, the last element should be
'x$00’, where x is the last character in the email address.

4. Enter a PLC2 type unprotected write MSG instruction.

Change the EMI from gtring address at node 243
manual toggle bit

MSG1.EN B33 5
n 4/ 1 E Tupe - PLCZ Unprotected 'Wiite —EM
teszage Control MSGT e T e
—ER>—
Read the current ENI from address at node 243
manual togale bit
B30 MSG2EN M55
1 1 E 3/ Type - PLCZ Unprotected Read —EM—
Mezsage Control MsG2 [ —Dh—
LT R—

[End)

5. Configure the MSG instruction as shown below. The destination
element can be any legal value.

The number of elements is in byte and must equal 84.

Meszage Configuration - M5G1

Configuration | Eommunicationl Tag |

FL

Meszage Type:

Saource Elemnent: |EN|_EDNF| G_DATA ;I Mew Tag... |
Murnber OF Elements: |34 3: [bytes)

Destination Element; |D2U

C2 Unpraotected Wrte

2 Enable O3 Enable Waiting ) Start ® Done Done Length: 84
. Error Cade: Extended Error Code: " Timed Out &
Error Path:
Error Text:

u] I Cancel Al Help

Publication 1769-UMO007D-EN-P - August 2002



Communications on Ethernet

15

a 1769-L30 controller and 249 is the ENI node address.

If you use channel 0, enter 2.

Message Configuration - M5G1

Configuration Eommunicationl Tag |

Path:

3,245

Browse... |

Cammunication Method
@ CIP  C DH+ Channel

I jv Westination Lifhk:

===

gloz%;t:‘[) Saurze Ltk I 3: Westinaton Hede: I 3: | Eptezl]|
= Gartiected ¥ | Gnlie Eonnections e
) Enable O3 Enable Waiting ) Start ® Done Done Length: 84
3 Enor Code: Extended Ermor Code: ™ Timed Out &
Error Path:
Error Text:
Ok I Cancel Apply Help

6. Set the MSG communication path. The 3 represents channel 1 on
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Confirming the configuration

To confirm that the ENI was configured properly, use a MSG read

instruction.

1. Create a tag to be used in the MSG read instruction.

In this example, the tag name is ENI_CONFIG_DATA_READ:
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Scope: IENI_KB[controIIer] j Shaw: IShUW al LI Sart: ITag 1 arne j

Tag Mame 7 | Yalue € | Force Magk € | Shyle Type Description

[+-B10 [ £ .1 | Decimal IMT[Z]

[+-B3 4194372 Decimal DIMT

[+-EMI_COMFIG_DATA, [ £ .1 |ASCH IMT[42]

Iﬁ [—-EMI_CONFIG_DATA_READ
[+-EMI_COMFIG_DATA_READ[O] '$00%51E! ASCI INT
[+-EMI_COMFIG_DATA_READ[] 'EN' ASCI INT
[+-EMI_COMFIG_DATA_READ[Z] 'I1' ASCI INT
[+-EMI_COMFIG_DATA_READ[3] oot ASCI INT
[+-EMI_COMFIG_DATA_READ[4] L1 ASCI INT
[+-EMI_COMFIG_DATa_READ[R] oot ASCI INT
[+-EMI_COMFIG_DATA_READIE] L1 ASCI INT
[+-EMI_COMFIG_DATA_READ[F] oot ASCI INT
[+-EMI_COMFIG_DATA_READIE] 'LE! ASCI INT
[+-EMI_COMFIG_DATA_READ[H] 'ZR ASCI INT
[+-EMI_COMFIG_DATA_READ... RO ASCI INT
[+-EMI_COMFIG_DATA_READ... 'CE! ASCI INT
[+-EMI_CONFIG_DATA_READ... 'HE ' ASCI INT
[+-EMI_COMFIG_DATA_READ... 'LL! ASCI INT
[+-EMI_CONFIG_DATA_READ... .ot ASCI INT
[+-EMI_COMFIG_DATA_READ... 'RE' ASCI INT
|| HFENILCONFIG_DATA_READ. .. 'g0o0g00" ASCI INT

2. Configure the MSG instruction as shown below. The

communication path is the same as the path you used to

configure the ENI module.

Message Configuration - M5G2
Canfiguration | Commurication| Tag |

Message Type:

Source Element: |D2D

Mumber OFf Elements: |84 3:

[bytes]

Destination Element: IENLEDNF'G_DATA_HEAD LI Mew Tag... |
) Enable 3 Enable Waiting ) Start 3 Done Done Length: 84
3 Erar Code: Extended Emor Code: " Timed Out &
Error Path:
Error Text:
Ok I Cancel Ll Help
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For more details on using the ENI module, see the RS-232/DF1
Ethernet Interface (END User Manual, publication 1761-UMO006.

Step 3: Mapping Data Table Files

The CompactLogix controller does not use the structured data table
addressing scheme used by PLC and SLC controllers. You must map
PLC and SLC file numbers to CompactLogix tags. For example, a MSG
sent by an SLC 5/05 controller to a CompactLogix controller uses a
PLC-5 Typed Write command. The target data table address used is
N12:0. This file 12 must be mapped to a valid tag name in the
CompactLogix controller.

1. While offline in the CompactLogix controller project, click on the Logic pull-down menu and select Map PLC/SLC Messages.

PLC2.35 / SLC Mapping [x]
~PLC35/5LC Mapping——————————————————————
[File Number [ Tag Name Cancel
| =l
Help
Delete Map |
PLC 2 Mapping
’VTag Name : =]

2. In the File Number column, enter 12. Under the Tag Name, click on the right side in the white box to reveal your Controller Tags and select
the tag name you created (“Data_From_505").You can map multiple entries.

PLC2.3.5 / SLC Mapping [x]
~PLC35/5LC Mapping——————————————————
File: Mumber Tag Mame Cancel
12 Data_From_s05
Help
Delete Map |
PLC 2 Mapping
’VTag Marne : | ;l
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Configuring an Ethernet
Driver in RSLinx

Publication 1769-UMO007D-EN-P - August 2002

In order to download your programs to the any of the controllers via
Ethernet, you must configure an Ethernet driver in RSLinx.

In RSLinx, click on the Communications pull-down menu and select
Configure Drivers. Click on the arrow associated with the Available
Driver Types box. Select Ethernet Devices, then click Add New.

Modify this screen to include the IP addresses of the SLC 5/05,
1756-ENBT module, and the ENI module.

Configure driver: AB_ETH-1 [ 2] %]
Station Mapping |
Station IHosl Mame Add Mew |
T |
1 131,200 5052 Dekle |
4 131.200.50.93
63 Drrivver

oK I Cancel Lpply Help

From the RSLogix 5000 software, you should be able to download
your CompactLogix and ControlLogix programs. From the RSLogix 500
software, you should be able to download your SLC 5/05 program.

Once all programs are downloaded to their respective controllers,
place each controller into the RUN mode, and a MSG from each
controller will be sent to each of the other controllers. Each controller
will only send one MSG at any given time. Go online with the
controllers to verify the successful completion of the messages.
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Example 1: Creating MSG
Programs for SLC 5/05 and
ControlLogix Controllers

The following is the ladder program is for the SLC 5/05 controller. The
following RSLogix 500 screens show the tabs for each MSG
instruction. Before saving your program, make sure to configure
channel 1 with its IP address, subnet mask, and disable BOOTP. Then
save the program.

“H' RSLogix 500 - Eni_test.iss [[EL=]
Fle Edt Wiew Search Comms Tools ‘window Help
DS H(&|&BE (o [Nz JRsmFEERan |5
OFFLINE Bl [MoFoees 5] IR [ = T sEs oo o e Bl
Forces Disabled [ £ S
Drivor BB E Node: 1d || AI¥I\User Bt £ Tmeriourter A Inputiodipul £ Compare |
BI=1FIfEFLAD 2 [_ O[]
First Pass =]
51 —MsG |
B svs1- J E Fead/Write Message BN —
& Lin2 15 Trpe Peer-To-Pear -
- ReadWrite Write = DN
[ Data Files MSG To L20 Target Device FLCS
B Cross Reterence Camplste LocalRemnte Loesl —CERT—
0 o ouTRUT H7:100 Control Elock w00
Control Block Length 51
-0 n - mput 13 Setup Screen
[ s2-5TATUS
-[ B3 -Bmary IS5
@
-0 T4 - TMER Comglits
-1 5 - counTer H10:0 —
-[1 re - coNTROL ool J E Read/Write Message = EN T
13 Type Peer-To-Peer
- N7 - INTEGER
0 Read Wit Write D =
[ F8-FLOAT
! - Target Device PLCS
O o LocalFemate Lacal (—ER7}—
O it Control Block H7:100
Control Block Length 51
D M12 - RECD_DATA Setup Screen
=] Force Fies
i [ oo-outeut
[ v -meut
ooz END —
{1 Custom Data Monitars
[ DM 0 - Untitle
[ Trends
=[] Database
AddressSymbol
B nstruction Comments
- Rung Comments/Page Thie
2 Addressisymbol Picker
2% symbal Groups =l o
N — 3 ] e KV ﬂ_l
HREF PP [READ._
Configure the MSG instruction on rung 0 as follows:
=4 MSG - N10:0 : (51 Elements) H[=1 E3 =2 MSG - N10:0 - (51 Elements) M= B
[Gaeial| MuliHop | General | MuliHop |
i~ This Controler ~Control Bt o Ins = Add Hop Del=Remave Hop
Commurication Command : [PLES wite Ignore i timed out (T0)
From Device [ From Port | ToAddress Type [ To Addiess
Data Table Address :
15 Table Addiess [N11:0 Tobe retied (NA:[0] This SLC500 ] TPSBENEELP. (W 1312005093
Size in Elements: 20| Awaiting Exscution (EW]: (0] Emiliemys e N4 1756 Backplane Sloifdec) 0
Charnel: [1 Continuaus Run (CO): 0]
Eror (ER) [0]
- Target Devic Message done (DN]
Message Tirneaut : Message Transmitting (5T): [0]
Data Table Address: [N12:0 Message Enabled [EN): E
‘Waiting for Oueue Space : 0]
Lacal  Remote MuliHap:
—Enor
Error CodefHex): 0

Enor Dessiiption
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Configure the MSG instruction on rung 1 as follows:

"
SG - N7-100 - (51 Elements) [—[CIx]
[Gereral!] MuliHos |
- This Cantraller - Cantral Bi
Communication Command : [PLCS Wit Ignare i timed aut (TO): [0 ]
Data Table Addiess : [11.50 To be retried (NR): [0 ]
Size in Elements | |20 Awalting Execution (Ew]: [0]
Channel: [T Continuous Run (C0} [0 ]
Encr (ER): [0]
- Target Devics Message dore (DN
Message Timeout Message Transmitting (T3 [0 ]
Data Table Addiess: [N12:0 Message Enabled [EN]
‘Waiting for Queue Space ;[0 |
Local / Remate MuliHop:
~Enor
Eror Code(Hax): 0

Enor Deseription

=

Gereral | Fliicg |

MSG - N7:100 : (51 Elements])

1
[_ D[]

Ins = Add Hop Del = Riemove Hop
From Device [ FromPort__ | ToAddress Type [ To Address
This SLCS00 7 TPEEENet P, [, 191.20050.94
ContiolLogix Backplane N#A 1756 Backplane Slotidec) 0

The following is the ladder program for the ControlLogix controller.

The following RSLogix 5000 screens show the two tabs for each MSG

Instruction. As part of the program, configure the Ethernet modules
with the proper IP address, subnet mask, and disable BOOTP.

‘o, RSLagix 5000 - ENI_L20_505_5550_v7 [1756-L1]
Fie Edt View Seach Logic Commuricatons Tooks

Window Help

[_ =[]

Bla0 lelasl] ol & ile] = & alalslF el e

[ofiine (x| [noForces =
Mo Edits hd IFnrcEs Disabled vI

Path™ AB_ETH-1%4131.200.50. 9B ackplaneh0

{8 el i il e i e
Alv

N

Favorites (BT A THerCouter A noioumE CamERER LEE Progam Caral 5
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143 Controller ENI_L20_505_6550_+7

j Contraller Tags

[ Contraller Faul Handier . SFs T PLEET dw & =
ype - yped Wite R —
o £ Panerllp Handier - - Message Conrol MSG_TO_505 (] [<DH—
[=R= %s:‘s - MSG_TO_LZ0DN L FRo—
sinT asl
B
o baittjovtie | MSG_T]U_[WS o Tope - PLCB Tymed ity [ re—
- Udﬂsﬁhéd"‘éd Programs Message Contral MSG_TO_L20 [] —DH—
A rends L CEA>—
=5 Data Types
L, UserDefined
g Predefined |
L4, ModuleDefined End)
=] /0 Configuration
8 1111756 0B16E DC_Out e
§ (21756 DME DNET_Biidge
§ (21756 ENET/B ENET Intertal
gl | LI 4] ¥ | \MainRoutine* / A1 vl
Feady [Rung Endiofz  &PP [ |
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Configure the MSG instruction on rung 0 as follows:

Message Configuration - M5G_T0_505 [<]

Canfiguration | Cammurication| Tag |

Messags Type:

Source Tag

MSG_TO_505_datall] =] | MewTag
Number Of Elements: |20 =
Destination Element:  [N12:0

Message Configuration - M5G_T0_505 [<]

Carfiguration  Cammurication | Tag |

[SELPRENET Interfac

ENET _Interface, 2,131.200.50.9:

[of ication Method
& 0P  DH+ Channel || Destination it 3:
~ CIPWwith

Souice D Souree L 3

¥ Cache Cannections «

Destination Wode: |0 33 [tal]

) Enable 3 Ensble'waiing ) Start O Done Done Length: 0 ) Enable 3 Ensble'waiing ) Start ) Done Dore Length 0

2 Error Code: ™ Timed Dut & 2 Error Code ™ Timed Dut &

Extended Enor Code: ’TI ] | = | T | Extended Enor Code: ’TI - | = | e
Configure the MSG instruction on rung 1 as follows:

Eunhguratiunl Cummum:atiunl Tag |

Message Type.

Source Tag:

MEG_TU_LZ0_daiall] =] | e Tag
Number Of Elements: 20 =
Destination Elsment.  [N12.0

O Enable O Enable'waling ) Start 3 Done Done Length: 0
{0 Enor Code: ™ Timed Out &
Estended Enrar Code:

0K | Caneel Eppl Help

Message Configuration - M5G_TO_L20 [<]

Configuration Commurnication | Tag |

Browsse

ENET_Interface, 2, 131.20050.9
Communication Method
@ CP ) DH+ Chanmel T Destination Lt 3:
Cri N e il = Destination Hodes [0 = (Dot

¥ Cache Connections «

3 Enable < EnableWaling ) Start 3 Done Dane Length: 0
3 Enor Code: I~ Timed Out &
Extended Enrar Code,

ok | Cancel B Help

The 1761-NET-ENI modules do not support CIP commands.

Therefore, all commands between controllers used in this application
example are PLC-5 Typed Write commands. These commands require
a PLC-5 type address to send the data to the receiving controller. Such

addresses do not exist in Logix controllers, so they must be mapped to
existing tags in these controllers.
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Example 2: Staggering
Multiple Messages
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The mapped table for the ControlLogix program should look like:

PLC2.35 7 SLC Mapping

~PLC 35 / 5LC Mapping
File Mumber ITag Mame Cancel |
12 21 Data_From_505
13 Data_From_L20 &l
Delete Map |
— PLC 2 Mapping
Tag Mame : | LI

In a CompactLogix controller, it is recommended to stagger multiple
MSG instructions. For example, if there are two MSG instruction, let
the first instruction complete before initiating the second instruction.

Keep in mind that over the serial port, the CompactLogix controller
supports 12 message buffers. At most, you can have 4 simultaneous
connected messages and 8 simultaneous unconnected messages. Or if
all the messages are unconnected, you can have 12 simultaneous
messages. If a message is greater than 250 bytes, it is divided across
enough buffers to carry the message, which reduces the number of
buffers remaining for other simultaneous messages.

Staggering messages keeps the amount of user memory needed for
incoming and outgoing messages to a minimum. Each message
requires approximately 1.1K bytes of user memory, allocated when
the message is to be sent or received. If two messages were enabled
at the same time, 2.2K bytes of user memory would be used.
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This example shows how to program staggered MSG instructions.

File Edit Wiew Search Logic Commurications Tools Window Help

S S e T T T = e — = TR
IfollnE ~| INu Forces ~ -
[HoEdits 7| [Forces Disabled =] .

Path™ AB_DF1-1\1
ﬂ bt | s | s ssu
4| » | Favartes £ BH £ Trmeouar A Inputioutput E
E-E5 C

taller ENI_L20_505_L20_Y
Contraller Tags
[ Contraller Faul Handler
(23 Power-Up Hander
Bl Tasks
E-4a MairTask
158 MainProgiam
@ Program Tags Recorfig_ENI M3
. MainFoutine i Type - PLCG Typed wWiite
. [ Urscheduied Programs —— Message Contol MSG_TO_505 []
Trends
£+ Data Types
[, UserDefined

4, Predefined MSG_TO_5050M MSG
g, Madule Defined 1k Type - FLCS Typed Wiite —E
55 1/0 Configoration Messags Cantial M5G_T0_5550 []
-6 [0] CompactBus Local —F

-8 M11783MODULE 1371
-8 [211753MODULE IF4
-8 [311763MODULE OF;

Feady Aung 0o 7 laPP [
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Notes:
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Appendix A

CompactLogix System Specifications

Using This Appendix
For information about: See page
CompactLogix controller specifications A-1
1747-BA battery specifications A-2
Dimensions A-3
CompactLogix Controller
Description 1769-L20 1769-L30
Communication ports (1) RS-232 (2) RS-232
User memory 64K bytes 256K bytes
Maximum number of 1/0 modules supported 8 1/0 modules 16 1/0 modules
Maximum number of /0 banks supported 2 banks 3 banks
Backplane current 600 mA at +5V dc 800 mA at +bV dc
0 mA at +24V dc 0 mA at +24V dc
3w 4w

Operating temperature

0° to +60°C (+32° to +140°F)

Storage temperature

-40° to +85°C (-40° to +185°F)

Relative humidity

5% to 95% non-condensing

Vibration

Operating: 10 to 500 Hz, 5G, 0.030 in. peak-to-peak

Shock

Operating: 30G, 11 ms, panel mounted
(20G, 11 ms, DIN rail mounted)
Non-operating: 40G, panel mounted
(30G, DIN rail mounted)

Power supply distance rating

4 (The controller must be within 4 slot positions of the
power supply.)

Shipping weight

3259(0.715 Ibs) \362 g(0.796 Ibs)

Battery

1747-BA

Programming cable

1747-CP3 or 1756-CP3

Agency certification

» C-UL certified (under CSA C22.2 No.142)
» UL 508 listed
* CEand C-Tick compliant for all applicable directives

Hazardous environment class

Class I, Division 2, Hazardous Location,
Groups A, B, C, D
(UL 1604, C-UL under CSA C22.2 No. 213)

Radiated and conducted emissions

EN50081-2 Class A
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A-2  Compactlogix System Specifications

Description 1769-L20 1769-L30
Electrical /EMC: The unit has passed testing at the following levels:
ESD Immunity (IEC61000-4-2) 4 kV contact, 8 kV air, 4 kV indirect
Radiated Immunity (IEC61000-4-3) 10'V/m, 80 to 1000 MHz, 80% amplitude modulation, +300
MHz keyed carrier
Fast Transient Burst (IEC61000-4-4) 2 kV, 5 kHz
Surge Immunity (IEC61000-4-5) 1 kV galvanic gun
Conducted Immunity (IEC61000-4-6) 10V, 0.15 to 80 MHZ")

(1) Conducted Immunity frequency range may be 150 kHz to 30 MHz if the Radiated Immunity frequency range is 30 MHz to 1000 MHz.

The amount of memory that the software displays
IMPORTANT
_ includes both the user available memory and the

memory reserved for overhead. Certain operations
dynamically allocate and de-allocate user-available

memory.
1747-BA Battery The CompactLogix controller uses the 1747-BA battery:
Battery 1747-BA
containing 0.59g lithium
battery ﬁ? /
connector <
battery 4
battery
connector

battery

DL,
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CompactLogix System Specifications ~ A-3

Dimensions CompactLogix Modular Controller

N—

Y
C
CompactlLogix5320 CompactlLogix5330
Dimension Value
Height (A) 118 mm (4.649 in.)
Width (B) 50 mm (1.97 in.)
Depth (C) 87 mm (3.43 in.)
CompactlLogix System
40 .3 . 35 35 . 35 285
| @575) | (1.38) | (1.38)] (1.38)] (1.38)](1.12)
$ + + + +
132 5| 5 | = o |8
(5.197) S| 2| 3 s = |z
NOTE: All dimensions are 122.640.2 % § % 5 g L*IE;
mmr_n(mches).Hole (4.826£0.008) | | S S o o E
spacing tolerance: £0.4
mm (0.016 in.)
$ + + + +
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A-4  Compactlogix System Specifications

Compact I/0 Expansion Power Supply and End Caps

40 35 35 35 285
1.58) | (1.38)] (1.38) | (1.38) [(1.12)

¥+ F] +

—

132
(5.197)

NOTE: All dimensions are 122.6+0.2
in mm (inches). Hole (4.826+0.008)
spacing tolerance: +0.4
mm (0.016 in.)

Compact I/0
Power Supply
Compact /0

End Cap or Expansion Cable

End Cap or Expansion Cable

L4
b
&
&

Compact I/O expansion cables have the same
dimensions as the end caps.

>
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Appendix B

Using This Appendix

CompactLogix Controller
LEDs

CompactLogix Troubleshooting

For information about: See page
CompactLogix controller LED descriptions B-1
Identifying Controller Fault Messages B-2
Calling Rockwell Automation for Assistance B-3

Ne)

\

OJRUN o
CJFORCE 0K —
OBAT DCHIOD

LOGIX 5330)

CompactLogix
RUN REM PROG

)
.

|
C

Channel 0 LED

Channel 1 LED

/

=
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B-2 CompactLogix Troubleshooting

The controller status LEDs provide a mechanism to determine the
current status of the controller if a programming device is not present

or available.

Indicator |Color/Status

Description

RUN Off no task(s) running; controller in Program mode
Green one or more tasks are running; controller is in the Run mode
FORCE Off no forces enabled
Amber forces enabled
Amber one or more input or output addresses have been forced to an
Flashing On or Off state, but the forces have not been enabled
BAT Off battery supports memory
Red battery may not support memory, replace battery
0K Off no power applied
Green controller OK
Red flashing  [recoverable controller fault
Red Non-recoverable controller fault:
Cycle power. The OK LED should change to flashing red.
If LED remains solid red, replace the controller.
1/0 offl") no activity; no 1/0 or communications configured
Green communicating to all devices

Green flashing

one or more devices not responding

Red flashing  [not communicating to any devices
controller faulted
DCHO Off user-configured communications active
Green default communications active
Channel 0 |Off no activity
Green data is being received or transmitted
flickering
Channel 1 |Off no activity
Green data is being received or transmitted
flickering

(1) If the controller does not contain an application (controller memory is empty), the 1/0 indicator will be off.

|dent|fy|ng Controller Faults Refer to the Logix5000 Controllers Common Procedures Manual,
publication number 1756-PM001C-EN-P, for a list of controller fault
messages that can occur during operation of the CompactLogix
controller. Each description includes the error code, the probable
cause, and the recommended corrective action.
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The Logix5000 Controllers Common Procedures Manual, publication
1756-PM001, also contains procedures for monitoring faults and
developing fault routines.



CompactLogix Troubleshooting B-3

Ca"mg Rockwell If you need to contact Rockwell Automation or local distributor for
Automation for Assistance assistance, it is helpful to obtain the following (prior to calling):

* controller type, series letter, and revision letter of the unit

* series letter, revision letter, and firmware (FRN) number of the
controller (as reported by the software)

e controller LED status

e controller error codes
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B-4 CompactLogix Troubleshooting

Notes:
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Appendix C

Maintaining the Battery

Using this Appendix

For information about:

See page

Storing replacement batteries

C-1

Estimating battery life

C-1

Replacing batteries

C-3

Storing Repiacement Because a battery may leak potentially dangerous chemicals if stored

Batteries

improperly, store batteries as follows:

Store batteries in a cool, dry environment. We
ATTENTION )
_ recommend 25°C with 40% to 60% relative humidity.

You may store batteries for up to 30 days between
-45° to 85°C, such as during transportation. To avoid
possible leakage, do not store batteries above 60°C
for more than 30 days.

Estimating Battery Life When the battery is about 95 percent discharged, the controller

provides the following warnings:

¢ On the front of the controller, the BATTERY LED turns on (solid

red).

* A minor fault occurs (type 10, code 10).

To estimate how long the battery will support the memory of the

controller:

1. Determine the temperature (°C) 1 inch below the CompactLogix

controller.
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C-2 Maintaining the Battery

2. Determine the percentage of time that the controller is powered
on per week.

m If a controller is on:

* 8 hr/day during a 5-day work week

e all day Saturday and Sunday

Then the controller is on 52% of the time:

1. total hours per week = 7 x 24 = 168 hours

2. total on hours per week = (5 days x 8 hrs/day) + Saturday +
Sunday = 88 hours

3. percentage on time = 88/168 = 52%

Use the on-time percentage you calculated with the following tables
to determine battery life:

CompactLogix5320 - Typical Minimum Battery Life

Time ON/OFF at 25°C (77°F) at 40°C (104°F) at 60°C (140°F)
Always OFF 12 months 10 months 7 months
ON 8 hours per day | 16 months 13 months 10 months

b days per week

ON 16 hours per day | 23 months 19 months 14 months
b days per week

Always ON Not applicablem

(1) There is almost no drain on the battery when the controller is always ON.

CompactLogix5330 - Typical Minimum Battery Life

Time ON/OFF at 25°C (77°F) at 40°C (104°F) at 60°C (140°F)
Always OFF 67 months 29 months 11 months

ON 8 hours per day | 87 months 38 months 14 months

b days per week

ON 16 hours per day | 127 months 56 months 20 months

5 days per week

Always ON Not applicable!”)

(1) There is almost no drain on the battery when the controller is always ON.
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Maintaining the Battery ~ G-3

Replacing a Battery

Battery Duration After the LED Turns on'"

Temperature CompactLogix5320 CompactLogix5330
60°C 9 days 8 days
25°C 14 days 20 days

(1) The battery indicator (BATTERY) warns you when the battery is low. These durations are the amounts of time
the battery will retain processor memory from the time the controller is powered down after the LED first

turns on.

IMPORTANT

If the BATTERY LED turns on when you apply
power to the controller, the battery life may be less
than the tables above indicate. Some of the warning
time may have been used while the controller was
off and unable to turn on the BATTERY LED.

Because the controller uses a lithium battery, you must follow specific
precautions when handling or disposing of a battery.

ATTENTION

A

The controller uses a lithium battery, which contains
potentially dangerous chemicals. Before handling or
disposing of a battery, review Guidelines for
Handling Lithium Batteries, publication AG-5.4.

Follow the procedure below to replace the battery.

ATTENTION

The user program will be lost when the battery is
removed. Make a copy of your user program before

g removing and replacing the battery.

1. Save your user program.

2. Make sure the new 1747-BA battery is available and ready for

installation.

3. Turn off power to the CompactLogix controller.
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C-4  Maintaining the Battery

4. Does the existing battery show signs of leakage or damage?

If: Then:

Yes Before handling the battery, review Guidelines for Handling Lithium
Batteries, publication AG-5.4.

No Go to the next step.

5. Remove the old battery.

CompactLogix5320 CompactLogix5330
LU W,
battery i e
connector < £
2 i &)
battery ) battery ()
connector
battery

177

6. Install a new 1747-BA battery. The battery connector is keyed to
install only with the correct polarity.

ATTENTION iny install a 1747-BA battery. If you install a
different battery, you may damage the

controller.

7. Write battery date on door of controller.

8. Apply power to the controller. On the front of the controller, is
the BATTERY LED off?

If: Then:
Yes Go to the next step.
No Remove power, then:

A. Check that the battery is correctly connected to the controller.
B. If the BATTERY LED remains on, install another 1747-BA battery.
C. If the BATTERY LED remains on after you complete Step B.,

contact your Rockwell Automation representative or local
distributor.

9. Download your user program.
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Maintaining the Battery ~ C-5

10. Dispose the old battery according to state and local regulations.

ATTENTION Do ngt iqcinerate or dispose of .lithium
batteries in general trash collection. They may

explode or rupture violently. Follow state and
local regulations for disposal of these materials.
You are legally responsible for hazards created
while your battery is being disposed.
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C-6 Maintaining the Battery

Notes:

Publication 1769-UMO007D-EN-P - August 2002



Appendix D

Dynamic Memory Allocation in
CompactLogix Controllers

Certain operations cause the controller to dynamically allocate and
de-allocate user-available memory, affecting the space available for
program logic. As these functions become active, memory is allocated.
Memory is then de-allocated when these functions become inactive.

The CompactLogix controller dynamically allocates memory for the
following:

* Trend Objects
* Trend Drivers

* Connections
Operations that dynamically allocate memory are:

* Messages

* Connection to a Processor with RSLogix 5000
* RSLinx Tag Optimization

* Trends

* DDE/OPC Topics

Although messages are the most likely to cause dynamic memory
allocation on a CompactLogix system, all the above operations are
discussed in the following sections, along with general guidelines for
estimating the amount of memory allocated.

Publication 1769-UM007D-EN-P - August 2002



D-2 Dynamic Memory Allocation in CompactlLogix Controllers

Messages Messages can come in and go out of the backplane, or come in and
go out of the serial port(s), causing memory allocation as described in
the table below. One simple method to reduce the affect that message
instructions have on user-available memory is to prevent messages
from being sent simultaneously. In general, interlocking messages in
this fashion is good practice for peer-to-peer communications on
networks such as DH-485 and DeviceNet.

Type Connection Established Dynamic Memory
Allocated
Backplane Incoming The message is connected 1200 bytes
(connection established)
The message is unconnected (no | 1200 bytes
connection established)
Outgoing All outgoing messages whether | 1200 bytes
connected or unconnnected
Serial Port Incoming All'incoming messages whether | 1200 bytes
connected or unconnected
Outgoing All outgoing messages whether | 1200 bytes

connected or unconnected

RSLinx Tag Optimization Tag optimization creates three items which allocate memory, a trend
object, a trend driver, and a connection.

ltem Description Memory Allocated
Trend Object Created in the controller to group the 80 bytes

requested tags. One trend object can

handle approximately 100 tags (connection

points)
Trend Driver Created to communicate to the trend object | 36 bytes/single point

(some economy for
multiple points in a driver)

Connection

Created between the controller and RSLinx

1200 bytes

m To monitor 100 points:

100 points x 36 bytes = 3600 bytes (Trend Driver)

3600 (Trend Driver) + 80 (Trend Object) + 1200
(Connection)

= approximately 4000 bytes

D

(1) Ingeneral, we estimate that one tag takes about 40 bytes of memory.
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Dynamic Memory Allocation in CompactLogix Controllers D-3

Trends

DDE/OPC Topics

Each trend created in a controller creates a trend object and allocates
a buffer for logging as shown below.

Item Memory Allocated
Trend Object 80 bytes
Log Buffer 4000 bytes

A DDE/OPC Topic uses connections based on the following three
variables:

* the number of “Maximum Messaging Connections per PLC”
configured in RSLinx

* whether the “Use Connections for Writes to ControlLogix
processor” is checked

* the number of connections needed to optimize throughput

IMPORTANT These Vafiables are per path. F(?r example., if you set
up two different DDE/OPC topics, with different

paths to the same controller, the variables limit the
connections for each path. Therefore, if you have a
limit of 5 connections, it is possible to have 10
connections, with 5 over each path.

Maximum Messaging Connections per PLC

This variable is configured in RSLinx under the “Communications”
menu item “Configure CIP Options”. This number limits the number of
read connections made to Logix controllers from a particular
workstation.
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D-4 Dynamic Memory Allocation in CompactlLogix Controllers
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Checking “Use Connections for Writes to ControlLogix
Controller”

This variable is configured in RSLinx under the “Communications”
menu item “Configure CIP Options”. This check box indicates whether
you want RSLinx to open up additional connections for writing data to
a Logix controller.

TIP There is no way to limit the number of write
connections, once this box is checked.

Number of Connections Needed to Optimize Throughput

RSLinx only opens the number of connections required to optimize
throughput. For example, if you have 1 tag on scan, but have
configured RSLinx to allow five connections as the maximum number
of connections, RSLinx only opens one connection for the tag.
Conversely, if you have thousands of tags on scan and limit the
maximum number of CIP connections to five, that is the maximum
number of connections that RSLinx establishes to the CompactLogix
controller. RSLinx then funnels all of the tags through those five
available connections.

Viewing the Number of Open Connections

You can see how many connections are made from your workstation
to the CompactLogix controller in RSLinx by selecting “CIP
Diagnostics” from the “Connections” menu. The Dispatching tab
contains various CIP information, including the number of
connections open to the CompactLogix controller.
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