Allen-Bradley

Al

CompactLogix™
System

(1769-L31, 1769-L32E, 1769-L35E)

User Manual

Rockwell
Automation




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 . .
practices or circumstances that

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

Attention and warning statements help you to:

e identify a hazard
e avoid a hazard

e recognize the consequences

IMPORTANT Iden.tifie.s information that i§ 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

summary of Changes This document describes how to use the CompactLogix controller.
Changes for this version of the document include:

e addition of 1769-L31 and 1769-L32E controllers

e addition of 1769-1F8, 1769-OF8C, and 1769-OF8V I/O modules
to the power calculation worksheet (see page 2-4)

e improved instructions and new examples for using MSG
instructions to send email (see page 3-22)

e Modbus support (see page 5-2)

e use of an isolator for the non-isolated, channel 1 on a 1769-L31
controller (see 5-4)

e information on improving browse times for DH-485 networks
(see page 6-10)
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Notes:
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Preface

Who Should Use
This Manual

How to Use This Manual

Related Documentation

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

e who should use this manual

e how to use this manual

e related publications

e conventions used in this manual

e Rockwell Automation support

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

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.

These core documents address the Logix5000 family of controllers:

If you are:

Use this publication:

a new user of a Logix5000 controller

Logix5000 Controllers Quick Start
publication 1756-QS001

This quick start provides a visual, step-by-step overview of the basic steps you need to
complete to get your controller configured and running.

an experienced user of Logix5000 controllers

Logix5000 Controllers System Reference
publication 1756-QR107

This system reference provides a high-level listing of configuration information, controller
features, and instructions (ladder relay, function block diagram, and structured text).

any user of a Logix5000 controller

Logix5000 Controllers Common Procedures
publication 1756-PM001

This common procedures manual explains the common features and functions of all

Logix5000 controllers.
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CompactLogix-specific information is also available:

For Read this document Document number

Information on installing a 1769-L31 1769-L31 CompactlLogix Controller 1769-IN069

CompactLogix controller Installation Instructions

Information on installing a 1769-L32E, -L35E 1769-L32E, -L35E CompactlLogix Controller 1769-IN020

CompactLogix controller Installation Instructions

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

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

Information on installing, configuring, and using Compact I/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 I/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

If you would like a manual, you can:

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

e 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

Conventions Used in
This Manual

(Outside USA/Canada)

steps.

The following conventions are used throughout this manual:

e Bulleted lists (like this one) provide information not procedural

e Numbered lists provide sequential steps or hierarchical
information.

e [talic type is used for emphasis.
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Chapter 1

Using This Chapter

What Is CompactLogix?

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

e The CompactLogix controller is available in different
combinations of communication options and user memory:

This controller: Has this much memory: With these communication options:
1769-L35E 1.5 Mbytes 1 port EtherNet/IP

1 port RS-232 serial (DF1, ASCII)
1769-L32E 750 Kbytes 1 port EtherNet/IP

1 port RS-232 serial (DF1, ASCII)
1769-L31 512 Kbytes 1 port RS-232 serial (DF1, ASCII)

1 port RS-232 serial (DF1 only)
1769-L30 256 Kbytes 1 port RS-232 serial (DF1, ASCII)

1 port RS-232 serial (DF1 only)
1769-L.20 64 Kbytes 1 port RS-232 serial (DF1, ASCII)

e RSLogix 5000 programming software that supports every
Logix controller.

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

e The 1769-SDN communication interface module provides I/O
control and remote device configuration over DeviceNet.

1769-ADN adapter with

Compact I/0 modules
800E pushbutton

Series 9000  with Drivelogix

photoeye = ! E
o l s

= T DeviceNet network

T

=T ota e 1719-L35E CompactLogix
i =l | with 1769-SDN

EtherNet/IP network

personal computer =

1769-L30 CompactlLogix
with 1761-NET-ENI
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Loading Controller
Firmware
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The newer 1769-L3xx controllers (1769-L35E, 1769-L32E, and
1769-L31) offer significant performance and capacity improvements
over the 1769-L20 and 1769-L30 controllers. These 1769-L3xx
controllers are designed for mid-range applications. They offer:

e increased user memory up to 1.5 Mbytes

e as many as 8 tasks (the 1769-L20, -L30 controllers support 4
tasks)

e CompactFlash for non-volatile memory storage
e extended I/O capacity up to 30 I/O modules

e increased backplane capacity and throughput resulting in the
ability to mix and match any combination of digital, analog, and
specialty I/O modules

e backplane messaging support

e integrated EtherNet/IP support, including control of
distributed 1I/O

e increased I/O performance allows 1ms backplane RPI under
certain conditions

For information about: See page

loading controller firmware 1-2
developing programs 1-7
selecting a system overhead percentage 1-11

The controller ships without working firmware. You must download
the current firmware before you can use the controller. To load
firmware, you can use:
e ControlFlash utility that ships with RSLogix 5000 programming
software.
e AutoFlash that launches through RSLogix 5000 software when
you download a project to a controller that does not have the
current firmware.

e a 1784-CF64 CompactFlash card with valid memory already
loaded.
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The firmware is available with RSLogix 5000 software or you can
download it from the support website:

1. Go to http://support.rockwellautomation.com/

2. In the left column (frame), select Firmware Updates under
Technical Support

3. Select the firmware revision.

The download process will require you to enter the serial
number of your RSLogix 5000 programming software.

If you load (flash) controller firmware via the ControlFlash or
AutoFlash utilities, you need a serial or EtherNet/IP connection to the
controller. Flashing via an EtherNet/IP connection is faster than the
serial connection. The controller’s EtherNet/IP configuration settings
are maintained during a flash process.

If you load firmware via an EtherNet/IP connection, browse through
the network port, across the virtual backplane, and select the
appropriate controller.

Q% RSLinx Gateway - [RSWho - 1] _ ol x|
&% ble Edit ¥ew Communications Station DDE/OPC Security  Window  Help — Elﬂ
5| 2| S18| ®lie| 2|

v Autobrowse Eefresh I “

IE‘ M 1038.60.120, 1769-L35E Ethernet Port, 1763-L35E Ethernet Port LI fa

Mot Browsing

E| ﬂ Backplane, Compactogix Systerm Charnel 0 OF1
00, Compacti_ogix Processor, 1769-L35E/A LG -
— v 01, 1769-L35E Ethernet Port
-- - 03, Local 1769 Bus Adapter, VA 1TSS/ LI
For Help, press F1 - hmhww 4

Using ControlFlash to load firmware

You can use ControlFlash to load firmware through either an Ethernet
connection (an IP address must already be assigned to the Ethernet
port) or a serial connection.

1. Make sure the appropriate network connection is made before
starting.

2. Start the ControlFlash utility. Click Next when the Welcome
screen appears.

3. Select the catalog number of the controller and click Next.
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Expand the network until you see the controller. If the required
network is not shown, first configure a driver for the network in
RSLinx software.

If you use an Ethernet connection to load the firmware (which is
much faster than the serial connection), the utility will require a
valid TP address before connecting to the controller.

Select the controller and click OK

Select the revision level to which you want to update the
controller and click Next.

. To start the update of the controller, click Finish and then click

Yes.

. After the controller is updated, the status box displays Update

complete. Click OK.

. To close ControlFlash software, click Cancel and then click Yes.

Using AutoFlash to load firmware

You can use AutoFlash to load firmware through either an Ethernet
connection (an IP address must already be assigned to the Ethernet
port) or a serial connection.

1.

Make sure the appropriate network connection is made before
starting.

Use RSLogix 5000 programming software to download a
controller project. If the processor firmware does not match that
project revision, AutoFlash automatically launches.

Select the catalog number of the controller and click Next.
Expand the network until you see the controller. If the required
network is not shown, first configure a driver for the network in
RSLinx software.

If you use an Ethernet connection to load the firmware (which is
much faster than the serial connection), the utility will ask for a

valid IP address before connecting to the controller.

Select the controller and click OK
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6. Select the revision level to which you want to update the
controller and click Next.

7. To start the update of the controller, click Finish and then click
Yes.

8. After the controller is updated, the status box displays Update
complete. Click OK.

9. To close AutoFlash software, click Cancel and then click Yes.

Using a CompactFlash card to load firmware

Only the 1769-L35E, 1769-L32E, and 1769-L31 controllers support
CompactFlash.

If you have an existing 1769-L3xx controller that is already configured
and has firmware loaded, you can store the current controller user
program and firmware on CompactFlash and use that card to update
other controllers.

1. Store the controller user program and firmware of a currently
configured 1769-L3xx controller to the CompactFlash card.

Make sure to select Load Image On Powerup when you save to
the card.

2. Remove the card and insert it into a 1769-L3xx controller that
you want to have the same firmware and controller user

program.

3. When you power up the second 1769-L3xx controller, the image
stored on the CompactFlash card is loaded into the controller.
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Using CompactFlash
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The 1784-CF64 CompactFlash card provides nonvolatile memory
storage for the 1769-L3xx controller. The card stores the contents of
the controller memory (program logic and tag values) and the
controller firmware at the time that you store the project. Storing
information to the CompactFlash card is like storing a snapshot of
controller memory at a given time.

ATTENTION If you configured the CompactFlash card to “restore

on power up” and you make changes to a project,
such as online edits or changes to tag values, you
must store the project to the CompactFlash card
again after you make changes. Otherwise, your
changes are not saved and you will lose those
changes on the next power cycle to the controller.

Tag values stored in flash are a snapshot at the time of the store.
During a program restore the processor tag values will be equal to tag
data stored on flash.

The locking tab on the front of the controller helps hold the
CompactFlash card in its socket.

ATTENTION Do not remove the CompactFlash card while the

controller is reading from or writing to the card, as

indicated by a flashing green CF LED. This could
corrupt the data on the card or in the controller, as
well as corrupt the latest firmware in the controller.

The CompactFlash card supports removal and insertion under power.

W When you insert or remove the card while backplane
power is on, an electrical arc can occur. This could

cause an explosion in hazardous location
installations.

Be sure that power is removed or the area is
nonhazardous before proceeding. Repeated electrical
arcing causes excessive wear to contacts on both the
module and its mating connector. Worn contacts may
create electrical resistance that can affect module
operation.

See the Logix5000 Controllers Common Procedures Programming
Manual, publication 1756-PM001 for steps on storing an image on the
CompactFlash card.
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Deve'oping Programs The controller operating system is a preemptive multitasking system
that is TEC 1131-3 compliant. This environment provides:

e tasks to configure controller execution

e programs to group data and logic

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

control application

controller fault handler
| task8
[
\
task 1
configuration
status
watchdog
‘ program 32
program 1
program (local)
main routine tags
fault routine
other routines l» 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 continuous, periodic, or
event. Only one task can be continuous.

This controller: Supports this many tasks:
1769-L35E 8
1769-132E 6
1769-L31 4
1769-L30

1769-L20

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 at the RPI
you configure for the CompactBus, which can be as fast as once every
1 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 1/O
task. Tasks in this priority range can impact I/O processing time. If
you configure the I/O RPI at 1ms and you configure a task of priority
1 to 6 that requires 500 ps to execute and is scheduled to run every
millisecond. This leaves the dedicated 1I/0 task 500 ps to complete its
job of scanning the configured 1/O.



What Is CompactLogix? 1-9

However, if you schedule two high priority tasks (1 to 6) to run every
millisecond, and they both require 500 ps or more to execute, no CPU
time would be left for the dedicated I/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
priority higher than 7 (1 through 6). This keeps the dedicated I/O

> task from affecting the periodic rate of your program. However, if
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 1/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 /0 task 1 ms 3ms
5 ms selected RPI
3 10 10 ms periodic task 4ms 8 ms
4 none (lowest) continuous task 25ms 60 ms

Task 1 (» L L

k2| (p@ @ @ r-m @ ® @ @B @Ep =B @® -»

Task:3 - I - - - - . ---EN-EN - . - - -

0 5 10 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 1/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 - example [1769-L35E]*
File Edit Wiew Search Logic Communications T

Offline A. T RUN
Mo Forces | F ok
T[T BAT
Mo Edits = E 1o

a|=E| 8 =] o[

Lq}ﬂ

E’i:'- Controller Properties - example - |E||1|
General | Serial Part | Sstem Pratacol I User Pratocol I Major Faults I Minor Favlts I
D ate/Time Advanced SFC Execution I File I Morvolatile Memary
Memory: Used:

Unused:
Tatal:

Contraller Fault Handler: |gS

5 Tasks
E% MainTask

-3 Cortroller Fau pyine CHl4P
-E3 PowerUpHan ———————

M\}

Power-Up Handler: |<none> j
Sustem Overhead 20 =
Time Slice: =l %
Security: |<N0ne> j

ok I Cancel Apply Help

System overhead functions include:

e communicating with programming and HMI devices (such as
RSLogix 5000 software)

e responding to messages

e sending messages

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.

As the system overhead percentage increases, time allocated to
executing the continuous task decreases. If there are no
communications for the controller to manage, the controller uses the
communications time to execute the continuous task. While increasing
the system overhead percentage decreases execution time for the
continuous task, it does increase communications performance.
However, increasing the system overhead percentage also increases
the amount of time it takes to execute a continuous task - increasing
overall scan time
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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% 9ms T ms

20% 4ms Tms

33% 2ms T ms

50% 1ms T ms

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

system overhead

1ms 1ms

0

elapsed time (ms)

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

periodic task

1ms 1ms 1ms 1ms Tms

system overhead

1ms 1ms

9 ms of continuous task time 9 ms of continuous task time

0 5 10 15 20 25

elapsed time (ms)
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system overhead

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

1ms

1 ms

1 ms

1ms 1ms

B I

continuous task

system overhead

elapsed time (ms)

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

continuous task

periodic task

elapsed time (ms)

1ms
1ms
5 10 15 20 25

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

elapsed time (ms)
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Notes:
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Chapter Z

Placing, Configuring, and Monitoring
Local I/0

Using This Chapter

For information about: See page
Placing local I/0 modules 2-1
Validating 1/0 layout 2-3
Determining when the controller updates local I/0 2-5
Configuring the CompactBus 2-6
Configuring local 1/0 modules 2-8
Inhibiting 1/0 module operation 2-10
Accessing I/0 data 2-14
Direct connections for I/0 modules 2-16
Monitoring I/0 modules 2-16
Configuring modules using the 1769 Generic Profile 2-19

P|acing Local I/0 Modules The controller you use determines how many local 1/O modules you
can configure.

| This controller: Supports this many local /0 modules: In this many 1/0 banks:

| 1769-L35E 30 3

| 1769-L32E 16 3
1769-L31

] 1769-L30

| 1769-L20 8 2

Use the 1769-CRR1/-CRR3 or 1769-CRL1/-CRL3 expansion cable to
connect 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 opposite of the expansion cable.

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 can be used in a
CompactLogix system.

Publication 1769-UMO011B-EN-P - March 2004



2-2  Placing, Configuring, and Monitoring Local /0

Horizontal
Orientation

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.
Sy dAla e [nds
q — J—m—&
T T SRR A=l
Bank 2 1769-CRLx Bank 3

Bank 1

Vertical

Orientation 1769-CRRx

Bank 2

Samedl

The CompactLogix system does not support Removal and Insertion
Under Power (RIUP). While the CompactLogix system is under
powers:

ATTENTION

e any break in the connection between the power supply and the
controller (i.e. removing the power supply, controller, or an I/O
module) may subject the logic circuitry to transient conditions
above the normal design thresholds and may result in damage
to system components or unexpected behavior.

e removing an end cap or an I/O module faults the controller and
may also result in damage to system components.
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Validating I/0 Layout

To validate your planned I/O layout, consider these requirements:

e Fach module in a CompactLogix system uses a set amount of
backplane memory, in addition to the data that the module
stores or transfers. As you add modules, the minimum
backplane RPI increases.

e 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.

Estimating RPI

As you install modules, the minimum backplane RPI increases. The
RPI (request packet interval) defines the frequency at which the
controller sends and receives all I/O data on the backplane. There is
one RPI for the entire 1769 backplane. Consider these guidelines
when installing modules:

Type of Module:

Considerations:

digital and analog (any mix)

e 1-4 modules can be scanned in 1.0 ms

5-16 modules can be scanned in 1.5 ms

17-30 modules can be scanned in 2.0 ms

some input modules have a fixed 8.0 ms filter, so selecting a faster RPI has
no affect

specialty

“full-sized” 1769-SDN modules add 1.5 ms per module
e 1769-HSC modules add 0.5 ms per module

You can always select an RPI that is slower than listed above. These
considerations show how fast modules can be scanned - not how fast
an application can use the data. The RPI is asynchronous to the
program scan. Other factors, such as program execution duration,
affect 1I/0 throughput.
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System power budget calculation

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

Number of
Modules

Module Current Requirements

Calculated Current =

(Number of Modules) x (Module Current Requirements)

at5Vdc (inmA) | at24V dc (inmA) | at5V dc (in mA) at 24V dc (in mA)

1769-HSC 425 0
1769-1A8I 90 0
1769-1A16 115 0
1769-IM12 100 0
1769-IF4 120 60
1769-1F8 120 70
1769-IF4X0F2 120 160
1769-1016 115 0
1769-1Q16F 110 0
1769-1032 170 0
1769-106X0W4 105 50
1769-1R6 100 45
1769-1T6 100 40
1769-0A8 145 0
1769-0A16 225 0
1769-0B8 145 0
1769-0B16 200 0
1769-0B16P 160 0
1769-0B32 300 0
1769-0F2 120 120
1769-0F8C 145 160
1769-0F8V 145 160
1769-0V16 200 0
1769-0W8 125 100
1769-0W8l 125 100
1769-0W16 205 180
1769-L31 330 40
1769-L32E 660 90
1769-L35E 660 90
1769-ADN 500 0
1769-SDN 440 0
1769-ECR") 5 0
1769-ECL( 5 0

Total Current Requiredm:

(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.
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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

Determining When the
Controller Updates /0

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
the controller and output data transfers to output modules are
asynchronous to the logic scan.

TIP If you need to ensure that the I/O values being used
during logic execution are from one moment in time
(such as at the beginning of a ladder program), use

> the Synchronous Copy instruction (CPS) to buffer
1I/0 data.

Refer to the Logix5000 Controllers Common
Procedures Programming Manual, publication
number 1756-PM001 for examples of 1/O buffering
or to the Logix5000 Controllers General Instruction
Set Reference Manual, publication number
1756-RM003 for information on the CPS instruction.
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Configuring the

CompactBus

When you create a CompactLogix project, the programming software
automatically creates the local CompactBus. You must configure the
CompactBus.

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

SLogix 5000 - example [1769-L35E]

File Edit “iew Search Logic Communications Tools Wi

IEECEREEEE]

Offline f. ™ RUN ] F.
Mo Forces ». ™ oK —
Mo Edits =Y Fﬁ’;T 4] | 5

JU: | ETRS Y

L= T

-5 Tasks
=158 MainTask

=5 Motion Groups

[E3 Trends
£5] Daka Types

% Strings
L predefined

- User-Defined

= S I} Configuration
oo [1] 1769-L35E

=31 Controller exarnple

: ] Controller Tags
-3 Controller Faulk Handler
-2 Power-Up Handler

: 58 MainProgram
{3 unscheduled Programs

7 Ungrouped Axes

----- 3, Module-Defined

Ethernet Port LocalEME
ocg
Mew Module. ..

M Module Properties: Controller : 3(CompactBus{13.1)

General | Connection |

Type: CompactBus 1763 Virtual B ackplane Adapter
Yendar: Allen-Bradley
Parent: Controller
Namme: | Slat: 3 A
Description: Masimum

Voo 10 ]
Revizion: 131

Ut
Copy
Faste
[Delete

Chrl 3
Chrl+E
s
el

Cross Reference

Chrl+E

Print

Chr|
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Status:  Offline oK Cancel | | Help |

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 30 I/O modules, not including the
power supply.

The Comm Format for the CompactBus is automatically set to Rack
Optimized and cannot be changed.
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Using the Connection tab, you can specify the RPI for the systems and
choose to inhibit or uninhibit the CompactBus.

M Module Properties: Controller ; 3{CompaciBus/13.1)

General Connection
Bequested Packet Interval [RP1): EJZI ms [1.0- 750.0)
[~ Inhibit Module
-
hodule Fault
Status:  Offline Ok | Cancel Help

The RPI you specify here is the RPI for every 1769 module on this
controller’s local CompactBus. Specify an RPI from 1-750ms 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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C(mﬁguring Local I/0 Use your programming software to configure the I/O modules for
the controller.
Modules

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

2. Select the module (1769-1A16 in this example).

RSLogix 5000 - example [1769-1L35E] Select Module Type [‘5_(|
File Edit Wew Search Logic Communications T -
Type  |17E31816
= = b I_
@lilnl @l lelﬂl I(“)l("!ll Description |
= High Speed Counter ~
Offline 1. T RUN I— L ; o
MaF > T oK qr = 17691481 4 Point |solated 1200 AL Input
B |eliE=s ud Wl BAT 1769-IF4 4 Channel Current/altage Analog Input
Mo Edits g.' 17ES-IF4<0F2 4 Channel Input/2 Channel Dutput Low Resolution Analag
o 0 [ 17651412 12 Paint 2400 AC Input
| 17651016 1E Paint 244 DC Input, Sink/Source
1769-1016F 16 Point 244 DC High Speed Input
| fi |C§J|E@;|%| @l 17691032 32 Pairt High Deresity 244 DC Irput
17691060 E Paint 244 DL Sink/Source Input, 4 Point AC/DC Relay Output
1769-1RE E Channel RTD/Direct Resistance Analog Input
EB Controller example 1763-TE E Channel Thermocouple/my Analog Input
Contraller Tags 1763-MODULE Generic 1769 Moduls
23 contraller Faulk Handler 1769-0416 16 Point 1000-240 AC Output ~
7 Power-Up Handler Show
B2 Tasks Wendor: |AII j Iv Other v Specialty 140 Select All
E‘% MainTask. » v &nalog v Digital | Communication W Mation W Controller Clear Al
-8 MainProgram
3 unscheduled Programs a4 | Cancel | Help |
=15 Motion Groups
L3 Ungrouped Auxes Click OK.
----- 3 Trends

2-£5 Data Types

: % User-Defined

C@o Strings

+ % Predefined

C@o Module-Defined

255 Ijo Configuration

,’ [1] 1769-L35E Ethernet Port LacalERE

Zuk V\Etrl+><
Capy, Chrl+E

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.

M Hew Module - 1769-1A16: 16 Point 120¥ AC Input

General | Connection ]

Type: 1769-1416 16 Point 1208 AC Input

endar Allen-Bradley

Parert: Local

MNarme: || Slot: 1 -
Description:

Module Definition

Series: &, Changs ..

Revizsion 11
Electianic Keying: Compatible Madule
Connection: Input

Drata Format: Integer

Status:  Creating oK. Cancel Help
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Communication formats

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

e Input Data — INT (for 1769 input modules)
e 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 I/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 - example(controller) o ] 1
Scope: Iexample[controller] 'l Show: IShDW Al - I Sart ITag Mamne 'l
TagMarme o | Walue € | Force Mask €| Style Type Deszcription =
[=-Local1:1 ol R AB1FES_DNELD
[-Local1:].Fault 2#0000_000. .. Brinamy DINT
[ 4 [=-Local:1:].Data Z#0000_000. .. Binary IMT
—Local1:1.Data.0 0 Decimal BOOL
—Local1:1.Datal 0 Decimnal BOOL
—Local1:1.0ata 2 ] Drecimal EOaL
—Local1:l.Data.3 0 Decimnal BOOL
—Local1:1.0ata.4 0 Decimnal BoOL
—Local1:l.Data 5 0 Decimnal BOOL
—Local1:l.Data 6 0 Decimnal BoOL
—Local1:l.Data. 7 0 Decimnal BOOL
—Local1:1.0ata. 8 0 Decimnal BoOL
—Local1:l.0Data 9 0 Decimal BOOL
—Local1:1.0ata 10 0 Decimnal BoOL
—Lacal1:1.0ata 11 0 Decimal BOOL
—Local1:1.0ata 12 0 Decimnal BOOL
—Laocal1:1.Data 13 0 Decimal BOOL
—Local1:1.0ata 14 0 Decimnal BOOL
“Lacal1:l.Data 15 0 Decimal BOOL
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Hold Last State and User-Defined Safe State not supported

When 1769 Compact I/O modules are used as local I/O modules in a
CompactLogix system, the local I/O modules do not support the Hold
Last State or User-Defined Safe State features, even though you can
configure these options in the programming software.

e If a local I/O module fails such that its communication to the
controller is lost, or if any module is disconnected from the
system bus while under power, the controller will go into the
fault mode. All outputs turn off when the system bus or any
module faults.

¢ RSLogix 5000 software creates tags for modules when you add
them to the I/O configuration. The 1769 module tags define
configuration (C) data type members which may include
attributes for alternate outputs. CompactLogix does not enable
local modules to use the alternate outputs. Do not configure the
attributes listed below:

For digital output modules: For analog output modules:
o ProgToFaultEn e CHxProgToFaultEn
e ProgMode e CHxProgMode
e ProgValue o CHxFaultMode
o FaultMode o where CHx = the channel
o FaultValue number

Any 1769 Compact I/O modules used as remote I/O modules in a
CompactLogix system do support the Hold Last State and
User-Defined Safe State features.

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.
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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 causes the connection to the
module to be broken and prevents communication
of I/0O data. The controller and other I/O modules
continue to operate based on old data from that
module. To avoid potential injury and damage to
machinery, make sure this does not create unsafe
operation.

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

M Module Properties: Local : 1(1769-1A16/471.1)

General  Connection®

Bequested Packet Interval [RPI): 4: ms

Maodule Fault

Status:  Offine 0K Cancel Apply 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 2-6.
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When you select to inhibit a module, the controller organizer displays

a yellow circle symbol @i 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.

G5Y
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When on, inhibits the module. S r
When off, uninhibits the module. 4t

Get System Value

Clazz name MODULE
Inztance name  [nput_module
Attribute Mame tode
Dest input_mod_mode

0

S5 _state input_mod_mode. 2

o
- A

S5
Set Spstemalue —
Clazs name MODULE
Inztance name  [nput_module
Attribute Mame tode
Source input_mod_mode

0
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Sending module configuration information

The controller sends module configuration information once module
connections are established.

ATTENTION If you make a configuration change to any module in

the system do one of the following to resend module
configuration data:

e cycle power to the controller
e inhibit and then uninhibit the bus
e inhibit and then uninhibit the individual module

e send a MSG instruction of type Module
Reconfigure (for information on configuring a
MSG to send configuration data, see the
Logix5000 Controllers General Instructions
Reference Manual, publication 1756-RM003)

Configuring the controller's response to a connection failure

In a CompactLogix system, 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.

B Module Properties: Local : 1{1769-1416/8/1.1)

General Connection™ ]
Fiequested Packet Interal [FPI) —
I~ dnhibit Module
-
todule Fault
Status: Offline ] I Cancel | Lpply | Help |

The I/0O modules respond to a connection failure by turning off
output.
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Accessing 1/0 Data 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

where:

This address variable: Is:

Location |dentifies 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 1/0 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 I/0 points.

SubMemberName Specific data related to a MemberName.

Bit (optional) Specific point on the I/0 module; depends on the size of the
I/0 module (0-31 for a 32-point module)
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The following examples show addresses for data in a CompactLogix
system.

I/O module on the local CompactBus utilizing two banks

1 2
CTOT\ [Tl [TTOITalL IOl
: ===
[l Bank1

o T b
3 4 5 J:L

A e gt [ el e el e

D - IAEE |
Bank 2
|
SR = g = | Ly [
Sample tag names for this example:
Location: Example Tag Name:

input module in slot 1, LOCAL Bank 1 Local:1:C
Local:1:l
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:3l
analog output module in slot 4, LOCAL Bank 2 Local:4:C
Local:4:l
Local:4:0
analog input module in slot 5, LOCAL Bank 2 Local:5:C
Local:5:l
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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:

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

alias light_on = Local:1:I:Data[0].0

module_failed = Local:1:I:Fault.0

Direct Connections for Each local I/O module uses a direct connection to the CompactLogix
I /0 Modules 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.

The CompactLogix system does not support Removal and Insertion
ATTENTION . . .
Under Power (RIUP). While the CompactLogix system is under

powers:

e any break in the connection between the power supply and the
controller (i.e. removing the power supply, controller, or an I/O
module) may subject the logic circuitry to transient conditions
above the normal design thresholds and may result in damage
to system components or unexpected behavior.

e removing an end cap or an I/O module faults the controller and
may also result in damage to system components.

Monitoring 1/0 Modules The CompactLogix controller offers different levels at which you can
monitor I/O modules. You can:

e use the programming software to display fault data (See
Displaying fault data on page 2-17)

e program logic to monitor fault data so you can take appropriate
action (Refer to Logix5000 Controllers Common Procedures
Programming Manual, publication number 1756-PM001, for
examples.)
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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.

Soope: [ohhlcontole) 7] shgw [Show AT 2 ot [Taghame x|
TagMane | Vale «|FoceMask €[ Sule Tope Desciption |
HLocat 1 it T AB1763 DELD
F#Locat 1| Fauk 2§0000_000... Biaty DINT
FF-Locatli|Data 240000_000. .. Binay INT
[ B Ty i) AB 763 DOTGCD
#/Lacal2.C.0onfig 2§0000_000... Binaty INT
“Local2C PreqToFaulEn o Decinal BO0L
F-Locat2C ProgMode 2§0000_000. . . Binay INT
(3] Local 2. Progale 2#0000_000. .. Binary INT
[+l Local2.C Faulitade 2#0000_000. .. Binary INT
[ Locat 2. Faultalie 2§0000_000... Biay INT
i Locat2 o o AB1763 001610
 Local20 L ) AB:1769_D016:0:0
[\wonitor Tags A Tegs / KT 1+

The display for the fault data defaults to decimal. Change it to Hex to
read the fault code.

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:

Fault_Code_Value reserved

reserved |Fau|tCode | Faultinfo A

0 = connection open

. Connection_Closed
1 =connection closed

Fault_Bit — |
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Where:
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).
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You can also view module fault data on the Connection tab of the
Module Properties screen.

Bl Module Properties: Local : 1(176%-1416/441.1)

General Connection” |

t Interval [RF1] = ms

Q7

Module Fault

Status:  OFffline Ok I Cancel | Apply | 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.

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 I/0 Modules
Using the Generic
1769-MODULE

Use the Generic 1769 Module only when a 1769 I/O module does not
appear in the list of modules to add to the Controller Organizer. To

configure a 1769 I/O module for a CompactLogix controller using the
generic 1769-MODULE:

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).

{& RSLogix 5000 - example [1769-L35E]

Flle Edit Wew Search Logic Communications Te
|=e| 2| (e Sl
Difline . T RUN E[
Mo Forces k. FDK qp I
No Edits = - E,’;T |
ol

EIEIRNEEE ]

=5 Contraller example
[ Contraller Tags
23 cCantraller Fault Handler
‘23 Power-Up Handler
-5 Tasks
=58 MainTask
T C& MainPragrar
‘(23 Unscheduled Programs
-5 Mation Groups
B Ungrouped Axes

----- [ Trends
=5 Daka Types
L User-Defined

Cﬂ, Strings
Ly Predefined
L Module-Defined
=231 1f0 Configuration
: " [1] 1769-L35E Ethernet Port LocalENE

Zuk: k\'Etrl+><
oy ChlHC

4

Click OK.

Select Module Type

Type: M ajor Revizion:

I‘I?BS-MDDULE m

Type | Drescription |
17ES-F4=0F 248 4 Channel Input/2 Channel Output Low Resolution Analog

1769M12/8 12 Point 240 AC Input

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

17E-IDE D44
176310604/
1763-IRE/A

1763-ITEA
1 DULE
1763-0416/4

E Point 24¥ DC Sink/Source [nput, 4 Point AC/DC Relay Output
E Point 24¥ DC Sink/Source [nput, 4 Point AC/DC Relay Output
E Channel RTD/Direct Resistance Analog Input

E Channel Thermocouple/mt Analog [nput

EE A4 odule

16 Paint 1000-2400 AC Output

]

1769-048/4 8 Paint 1004-240 AC Output
1769-048/8 8 Paint 1004-240 AC Output
1763-0B16/4 16 Point 244 DC Output, Source LI
— Sho
Yendar: IAII j ¥ Other ¥ Specialy 140 Select Al |
|V Analog [V Digital [V Communication v Motion v Controller Clear Al |

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 (1 769-MODULE 1.1)

|

Type: 1763-MODULE Generic 1769 Module
Parent: Local _ Bzt

Azzembly )

Instance: Size:
MName: || Irput: Iw‘I 1 3 [E-kit)
Description: ;I Output: |1D4 ID

=l | Configuration: |1U2 |U =1 (1540
Comm Format: IInput Data - IMT j
Slat: |1 _|:;'
Cancel < Back Mext » | Finizh »» I Help

~— The generic module requires you to specify more
parameters of the module.

Important: The values you enter for these
parameters are device specific. See the
documentation for the device to determine which
values to enter.
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On the generic module 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
Input
Output
Configuration

The documentation for module should list the assembly instance and size numbers for the
input, output, and configuration parameters.
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Entering the configuration information for the module

Once you configure a module using the generic 1769-MODULE, 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.

Logix 5000 - example [1769-L35E]*

File Edit WYiew Search Logic Communications T

e

Offline . = RuN

NoFoces b I':UK
Mo Edits 2 - F;;T

_q}ﬂ

0

|

8 |celce|cal & |

=

=

[T

5 Contraller example
ontroller Tags
(3 Contraller Fault Hadler
[Z3 Power-Up Handler

5 Tasks

= ’@ MainTask
q; MainProgram
[Z3 Unscheduled Programs

5] Motion Graups
[Z3 Ungrouped Axes

* [ Trends

5 Data Types
Eﬂ User-Defined
Eﬂ Skrings
(5 Predefined
(5 Madule-Defined
51 1O Configuration
' [1] 1769-L35E Ethernet Port LocalENE
[=-£f CompactBus Local
8 (1] 1769-1A187A input_L
Al (21 1769-0AL8/A output_L
8l [2] 1769-MODULE generic_module

-

# RSLogis 5000 - example [1760-L3SE]* =X

File

Edit Wiew Search Loge Commuricstions Took Window Help

olelE &) cmle| ool o slsielE el ala)

Offline 0. T Run [ ] Path: [cnones
NoFowes . F ok
s &7 o Bl e olwlo 4
il | » | \Favorites ABL A TmeriCounter A npul/Output Computs/ath Fle/Shit Program Confrol
[ e e =
"B Controler example # Controller Tags - example(controller). =10l x|
Controller Tags D
[ trolkr] =] Shae [how AT - TagN -
L Comtrelos Pk el Scope: [examplelcontioler) o Sart: [ Tag Name
L. Fower-Up Handler Tag Name, = [Vake €[FoceMask €[ Syle Toee Desciglion | 2]
5 Tasks i Local 1 floood [ £B:A769 DIELD
48 MainTask +-Local2.C Lo Loa) £4B:1769_DOTECO;
ﬁsg':;:’::;’:gmm; [+ Local2 () () 4B:1763_DD1610
3 wotion Groups [#Local20 floach flnach £8:1769 DO16:0:0
(53 Ungrouped Axes ElLocal3C floood fasab £B:1765_ MODUL
£33 Trends (5] Local 3.C.Reserved 1 Decimal DINT
5] Data Types » [ #iLocat3Cbata () (oan) |Hex INT[198]
) ser Defned ¥ Looat floach flocal AE:1769_MODUL
[y, Strings
L, Predefined
-, Module-Defined
#3140 Configuration
P [1] 1769-L35E Ethernet Port LocalENE
£ 650 CampactBus Lacal
- f [1] 1769-1aL6]A input_1
B [2) 1763-0416/a output_t
B [3] 1769-MODULE generic_module
< | Monitor Tags A Edit Tags /. Tl (D
—

The generic module was added to slot 3, so you want to enter configuration data
into the Local:3:C tags.

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:

e Input Data: Local:s:I
e Output Data: Local:s:O

e 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 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 3

Using This Chapter

Communicating with Devices on an
EtherNet/IP Network

The 1769-L32E and 1769-L35E controllers have a built-in EtherNet/IP
port that supports program upload/download, messaging, and
distributed 1I/O over an EthetNet/IP network.

For information about: See page
Configuring your system for an EtherNet/IP network 3-2
Controller connections over an EtherNet/IP network 3-9
Configuring distributed 1/0 39
Producing and consuming data 3-14
Sending messages 3-17
Using a MSG instruction to send an email 3-22
Example 1: CompactlLogix controller and distributed 1/0 3-31
Example 2: Controller to controller 3-32
Example 3: CompactLogix controller to other devices 3-35
Example 4: Receiving messages from other devices 3-40

For the CompactLogix controller to operate on an Ethernet network,
you need:

e a 1769-L32E or 1769-L35E CompactLogix controller with valid
firmware loaded (see the controller release notes for information
on loading firmware)

e RSLinx software to configure the EtherNet/IP
communication driver

¢ RSLogix5000 programming software

Connect the RJ-45 connector of the Ethernet cable to the Ethernet port
(top port, CHD) on the controller.

ATTENTION Do not plug a DH-485 network cable or a NAP port

cable into the Ethernet port. Undesirable behavior
and/or damage to the port may result.
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Communicating with Devices on an EtherNet/IP Network

C(mﬁguring Your System for The 1769-L32E and 1769-L35E controller ships with BOOTP enabled.
You must assign an IP address to the Ethernet port in order for the

controller to communicate over an EtherNet/IP network.

an EtherNet/IP Network

Step 1: Assigning network parameters

The BOOTP/DHCP utility is a stand alone program that is located

in the:

e BOOTP-DHCP Server folder in the Rockwell Software program
folder on the Start menu (the utility is automatically installed

when you install RSLinx software)
e Tools directory on the RSLogix 5000 installation CD.

To use the BOOTP/DHCP utility:

1. Start the BOOTP/DHCP software.

2. Select Tool — Network Settings. Enter the Ethernet mask and gateway. Click OK

3. In the Request History panel you see the hardware addresses of devices issuing BOOTP requests. Double-click on the hardware address of

Network Settings

Defaults

Gateway:
Frimary DMS:
Secondary DMS:

Domain Mame:

Subnet Mask: | 255

X
.255 .224 . 0
| 0 .0 0
| 0 .0 0
| 0 .0 0
|
Cancel |

the device you want to configure.

The hardware address is on the sticker located on the
left-side circuit board of the controller next to the battery.
The hardware address will be in this format:
00-0b-db-14-55-35.
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5% BOOTP/DHCP Server 2.3 EEX)

Eile Tools Help

Freques

ory

Clear History | dd to Relation List

Iheminsec] | Type | Ethemet Address (MAC] P Address Hostname
65508 BOOTP  00:00BC:21:A056

85502 BOOTP  OD:00BC:21:ANGE

85455 BOOTP O0.00BC:21:A0G6

8:54:43 BOOTP  (0r00:BC:21:4056

Relation List
Now | ockc | | | |

Ethernet Address (MAC] [ Tope [ IP Address | Hostrame | Description

Entries
0of 256

Status
Unable to service BOOTP request fram 00:00:8C:21:40:56.
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4. The New Entry window appears with the device's Ethernet Address (MAC). Enter the Ethernet address, IP address, subnet mask, and gateway.

Click OK

Ethernet Address [MAC): ||]|]:|]|]:BC:21 (ARG
IPaddess: | 130 . 151 . 217 . 3

Hostrame: |

Drescription: |

(] 8 | Cancel |

5. To permanently assign this configuration to the device, highlight the device and click on the Disable BOOTP/DHCP button. When power is
recycled, the device uses the configuration you assigned and not issue a BOOTP request.

If you do not select the Disable BOOTP/DHCP button, on a power cycle, the controller clears the current IP configuration and will again begin
sending BOOTP requests.

Other methods to assign network parameters include:

If you are working in these conditions: Use this method for assigning network parameters: See page:

e a BOOTP server is not available RSLinx software 3-4

e the EtherNet/IP module is connected to another
NetLinx network

o the RSLogix 5000 project is online with the RSLogix 5000 software 3-5
controller that communicates to or through the
EtherNet/IP module

If you use the Rockwell Automation BOOTP or DHCP server in an
uplinked subnet where an enterprise DHCP server exists, a module
may get an address from the enterprise server before the Rockwell
Automation utility even sees the module. You might have to
disconnect from the uplink to set the address and have the module
remember its static address before reconnecting to the uplink. This is
not a problem if you have node names configured in the module and
leave DHCP enabled.
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Using RSLinx software to set the IP address

You need RSLinx software, version 2.41 or higher.
1. Make sure the controller that uses the IP address is installed and running.

2. Make a serial connection to the controller via the CHO serial connector.
You might also need to use RSLinx software to create a DF1 driver for the workstation. See chapter 5 for more information.

3. Start RSLinx. The RSWho window opens. Navigate in RSWho to the Ethernet network.

4, Right-click on the Ethernet port (not the controller) and select Module Configuration

%+ RSLinx Gateway - RSWho - 1
File Edit Wiew Communications Stabion DDEfOPC Serurity Window Help

=| & S8 Bz 2
EARswho - 1

¥ Autcbrowse Fiefresh I Mot Browsing

Linx Gateways, Ethernet
£ 1764-PCD-1, Devicelst & Ethernet
&5 AB_DFI1-1, DFL
i Bk ﬂ 01, CompactLogix Processar, Ricks_L35E
= m Backplane, CompactLogix System
o) oo,

: [} 03, Local 1765 Bus Adapter, WAI7ESA
[+ @& AB_ETHIP-1, Ethernet

[ 06/12/03 [02:3z.am /]

Far Help, press F1

5. Select the Port Configuration tab, choose Status Network Configuration type, and enter the IP address, network (subnet) mask, and gateway
address (if needed).

Also, select the Static radio button to permanently assign this configuration to the port. If you select Dynamic, on a power cycle, the controller
clears the current IP configuration and will again begin sending BOOTP requests.

1788-ENB Configuration x|

General Port Configuration |

Netwark Configuration Type
{ & Eigiid © Dynamic

¢ Use DHEP {0 albtain retyark corfiguratien

& Us= BOOTP to chtain netwark eonfiguration

1P Address W88 B0 120
Network Mask 255 255 254 . 0
Gateway Address w88 B0 1
Primary Name R —
Server

Secandary Name R —
Senver.

Domain Name:

Host Name:

Stetus: INEMmk Interface Configured

oK Cancel Lpply Help
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Using RSLogix 5000 software to set the IP address

IMPORTANT Before you can us RSLogix 5000 software tp assign
an IP address, the controller must have valid

firmware loaded. See the 7709-L3xx Controller
Release Notes, publication 1769-RN006 for
information on locating and loading firmware.

1. Make sure the controller that uses the IP address is installed and running.

2. Make a serial connection to the controller via the CHO serial connector.
You might also need to use RSLinx software to create a DF1 driver for the workstation. See chapter 5 for more information.

3. Start RSLogix 5000 software. In the Controller Organizer, select properties for the Ethernet port.

% RSLogix 5000 -

Elle Edit View Search Logic Communications

Tools window Help

Blsia | oo o]

Mo Forces >, g Cantraller OF,
o Edits S ﬁ;“;’; @e

RemRun [ I RunMode ‘ 4 Fah [aB_DF11" ~] &

K1 S = = R ) R R R |
00| < |» \Favornes £ET X Tmencomier X remomom £ Compere

=1 S5l [E o] e

(=4 Contraller Ricks_L3SE
[@ controller Tags

3 Contraller Fault Handler
+~[51 Power-Up Handler
(=4 Tasks
=1-E8 MainTask
i £ MainProgram

{3 Unscheduled Programs
€3 Motion Groups

3 ungrouped Axes

3 Trends
= {5 Data Types
- O user-Defined
Ly Strings
-Cyp Predsfined
54 Module-Defined
(=151 /O Configuration
P [1] 1769-L35E Ethernet Port LocalENE
=8 CompactBus Local

B (2] 1769-1Q15/4 Discrete_Input
Bl [3]1769-0B16/B Discrate_Output
B [4] 1769-IF4R0Fz2/A Analog_Inout

Bl [1]1769-5DN/E Devicenet_Scanner

B Module Properties - Controller:1 (1769-L35E Ethernet Port 12.1)

General | Connestion | Module Info {PEi CERRGUEHSH Y Port Diagnostics |

1P Address: 130181 . 217 . @ Domain Name:

(Must Match IP Address on General Tab) Host Name.
Subnet Mask: 255 255 224 . 0 Select Port Speed: =
Gatewapdddress: | 0~ 0 0 0 Current Port Speed: 100 Mbps

Primary DNS o 6.9 o (—
Server Address: vpoh-oen Sl Bl

Gegondary DNS

Resus bl 0.0 .0 0 Current Duples: Full Duples:
(Changes to Port Speed and

I~ Encble Bootp Duplex require module reset )

I Ensble DHEP (DHEP must be configured to retum & fired address. |

W Auto-Negotiate Port Speed and Duplex Refiesh Set
Status: Running ok | camel | i | Her |

Ready

4. Select the Port Configuration tab and specify the IP address and click Apply. Then click OK.

This sets the IP address in the hardware. This IP address should be the same IP address you assigned under the General tab.

From the Module Properties for the Ethernet port, you can also set a
permanent port speed and duplex setting.

Publication 1769-UM011B-EN-P - March 2004



3-6 Communicating with Devices on an EtherNet/IP Network

Step 2: Configuring the Ethernet communications driver

You need to load an Ethernet communications driver for a personal
computer to communicate with other devices on an EtherNet/IP
network. A personal computer only needs this driver if you use the
personal computer to:
e upload and download controller projects over EtherNet/IP via
RSLogix 5000 programming software
e configure EtherNet/IP network parameters for devices on the
network via RSNetWorx for EtherNet/IP software

Before you load a communication driver, make sure the:

e Ethernet communication card has already installed in the
personal computer

e IP address and other network parameters have been correctly
configured for the personal computer

e personal computer is properly connected to the EtherNet/TP
network

See the documentation for the Ethernet communications card for
information on installing and configuring the card.
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To configure the Ethernet communication driver:
1. In RSLinx software, select Configure Driver. Select “Ethernet/IP Driver” or “Ethernet Devices”.
RSWho - 1] 2l

Rockwell Software RS

- ile  iew

il sl@l ESwho

Station  Security  Window Help

v Autobrowse .
¥ Configure Shortcuts...

Configure CIE Options...

Configure Client Applications...

tt Browsing

Driver Diagnostics...
CIF Diagnostics...

in= Gateways
Etherret

2. Click Add New to add the driver.

Enter a name for the driver. -

-

Click Add New

Click OK

—Awailable Driver Types:

Ethemet/|P Drriver

= Add New... |

| |RA5-232 DF1 devices
Eth devi

El Tiver
1784-KT AKTR[DVPKTRD)PCME for DH+/DH-485 devices
1784-K T[] for ControlMet devices

DF1 Palling taster Driver

1784-PCC for ContralMet devices

1784-PCIC[S] for ControlMet devices

1747-PIC / AIC+ Drriver

DF1 Slave Driver

5-5 5D/SD2 for DH+ devices

irtual Backplane (S oftLogix58:]

DeviceMet Drivers [1784-PCD/PCIDS 1 770-KFDLSDNPT drivers)
FLC-5 [DH+] Emulator driver

SLC 500 [DH485) Emulator driver

SoftLogixb driver

Femote Devices via Ling Gateway

Close

i

Help

Status

Canfigure...
Startup
Sitart
Stop

Delete

L E

Configure Drivers

—Available Driver Types:

I Ethernet/IP Driver

j Add New... |

Cloze

\_l:
Ix

Help

r— Configured Drivers:

Choose a name for the new driver,
[15 characters masimnum)

Mame and Dezcriptior G Lyl R E g =

Cancel |

|&B_ETHIP-1

Canfigure...
Startup...
Start

Stop

L E

Delete

continued
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After you create the driver, configure it to correspond to the Ethernet
port on the controller.

3. Select where the EtherNet/IP devices reside. The software locates valid IP addresses.

Configure driver: AB_ETHIP-1 ﬂl‘

Ethemet/IP Settings |

% Browse Local Subnet € Browse Remate Subnet

IP &ddress: i i i
Subnet Mask:

Cth OK oK I Cancel | Apgly | Help |

4. The driver is now available and you can select the Ethernet port from Who Active in RSLogix 5000 programming software.

Configure Drivers ﬂll

—Awailable Driver Types:

Cloge
| Ethemet/IP Driver =l Add New...

Help

id

— Configured Dirivers:

Mame and Description | Statug |
AB_ETHIP-1 A-B Ethermet RUNMING Running Configure:..

Startup...
Sitart

Stop

dilii

[elete

Publication 1769-UM011B-EN-P - March 2004



Communicating with Devices on an EtherNet/IP Network ~ 3-9

Controller Connections
Over EtherNet/IP

Configuring Distributed 1/0

A Logix system uses a connection to establish a communication link
between two devices. Connections can be:

e controller to distributed I/O or remote communication modules
e produced and consumed tags

® MmeSssages

You indirectly determine the number of connections the controller
uses by configuring the controller to communicate with other devices
in the system. Connections are allocations of resources that provide
more reliable communications between devices than unconnected
messages.

All EtherNet/IP connections are unscheduled. An unscheduled
connection is a message transfer between controllers that is triggered
by the requested packet interval (RPD) or the program (such as a MSG
instruction). Unscheduled messaging lets you send and receive data
when needed.

The 1769-L32E and 1769-L35E controller each supports 32 CIP
connections over an EtherNet/IP network.

The CompactLogix controller supports distributed I/O over a
EtherNet/IP link. Configuring I/O in a remote chassis is similar to
configuring local I/O. You create the remote communication module
and distributed I/O modules on the local Ethernet port.
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To communicate with distributed I/O modules, you add a remote

adapter and I/O modules to the I/O Configuration folder of the
controller.

For a typical CompactLogix distributed 1/0 network...

controller built-in remote /0
EtherNet/IP port adapter module

|— device

..you build the 1/0 configuration in this order

#% RSLogix 5000 - enet_controller [1769 L32E]

File Edit Wiew Search Logic Communications Tools Window Help
BT T K L Bl = |
Dffline A. ™ AUN Lq}ﬂ 5 Path: [<none>

Mo Forces b, T ok
7 BaT

No Edits =% J
e Bl L Tirones (5 e

=53 Controller enet_controller
Controller Tags
(3 Controller Fault Handler
(23 Power-Up Handler
=53 Tasks
=1-£8 MainTask
+/-C8 MainProgram
(23 Unscheduled Programs

1. Add the remote adapter to the el
EtherNet/IP port of the controller. £ Trenes

=15 Data Types
Ly User-Defined

L strings
2. Add the 1/0 modules to the 4G, Predifined

- Module-Defined
remote adapter. =43 1jo Configuration
=14 [1] 1763-L32E Ethernet Port LocalENE
=D 1794-AENT} remots_flex_adapter
& [0] 1794-1416/4 remote_flex_input

. 3 [1]1794-OB16/A remate flex_output

& [2] 1794-IF2XOF 214 remote_flex_combo
-4 1763-L35E Ethernet Port remote_CompactLogix

f) [0] 1769-L3SE remote_CompactLogix_Controller
=~ B [0]1756-ENBT}A remate c.:ntm\mgm _adapter

£ CompactBus Local

Description
Status
Wodule Fauit
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This address variable:

Accessing distributed I/0

I/O information is presented as a structure of multiple fields, which
depend on the specific features of the I/O module. The name of the
structure is based on the location of the I/O module in the system.
Each I/O tag is automatically created when you configure the I/O
module through the programming software. Each tag name follows
this format:

Location:SlotNumber: Type.MemberName.SubMemberName.Bit

where:

Is:

Location

Identifies network location
LOCAL = local DIN rail or chassis
ADAPTER_NAME = identifies remote adapter or bridge

SlotNumber

Slot number of 1/0 module in its chassis

Type

Type of data

| = input

0 = output

C = configuration
S = status

MemberName

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

=25 Ifo Configuration
EL’ [1] 1769-L35E Ethernet Port LocalEME
. B9 1794-AENT/A FLEX jo_adapter
L@ [0] 1794-TA16/4 input_modue
- @ [1] 1794-0B16/8 output_module
: L@ [2] 1794-TF2R0OF2TfA combo_analog
=-£ CompackBus Local
Bl [1]1769-1A16(A input_1
Bl [2]1769-08 1674 output_1
‘o Bl [3] 1769-MODULE generic_module
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Device:

Example Tag Names (automatically created by the software):

remote adapter “FLEX_io_adapter”

FLEX_io_adapter:|
FLEX io_adapter:|.SlotStatusBits
FLEX_io_adapter:l.Data

FLEX io_adapter:0
FLEX_io_adapter:0.Data

remote “input_module” in slot 0
rack-optimized connection

FLEX_io_adapter:0:C
FLEX_io_adapter:0:C.Config
FLEX io_adapter:0:C.DelayTime_0
FLEX_io_adapter:0:C.DelayTime_1
FLEX io_adapter:0:C.DelayTime_2
FLEX_io_adapter:0:C.DelayTime_3
FLEX_io_adapter:0:C.DelayTime_4
FLEX_io_adapter:0:C.DelayTime_5

FLEX_io_adapter:0:l

remote “output_module” in slot 1
rack-optimized connection

FLEX io_adapter:1:C

FLEX io_adapter:1:C.SSData
FLEX_io_adapter:1:0

FLEX io_adapter:1:0.Data

remote “combo_analog” in slot 2
direct connection

FLEX_io_adapter:2:C
FLEX io_adapter:2:C.InputFliter
FLEX_io_adapter:2:C.InputConfiguration
FLEX io_adapter:2:C.0utputConfiguration
FLEX_io_adapter:2:C.RTSInterval
FLEX io_adapter:2:C.SSCh0OuputData
FLEX io_adapter:2:C.SSCH10utputData
FLEX_io_adapter:2:|
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Addmg a Remote Controller If you want to add the controller as a remote consumed controller to
the I/O configuration, you first add the EtherNet/IP port and then the
controller.

To add a remote controller, you build the I/0 configuration in this order

1= RSLogix 5000 - enet_controller [1769-L32E]

File Edit ¥ew Search Logic Communications Tools Window Help
Bl=e| & s|e|e] 2| ||
Difline . ™ RuN I_q}? Pt [[<none>

NoFoces b F g’;
No Edis = ﬂ ﬂ_‘\ : 4L
AR

=150 Controller enet_controler
Controller Tags
23 Controller Faulk Handler
3 Power-Up Handler
=& Tasks
= @ IMainTask
+ q; MainProgranm
. [ Unscheduled Fragrams
1. You add devices to the EtherNet/IP = 5 ot Groucs
23 Ungrouped Axes
port of the controller. [Epvivigad
= £ Data Types
Eﬂ User-Defined
-0 Strings
¥ Eﬂ Predefined
¥ Eﬂ Module-Defined
H =1 £5 1/ Configuration
2' Add a COmpaCtLOg'X COI’]tI’O”EF The -4 [1] 1763-L32E Ethernet Port LocalENE
=9 1794-AENTIA remote_Flex_adapter
software adds the EtherNet/IP port. e
9 [1] 1794-OB16/A remote_Flex_output
9 [2] 1794-TF2XOF 214 remote _flex_combn
-> = 4F 1769-L35E Ethernet Port remate_CompactLogi:

ﬂ [0] 1769-L35E remote_CampactLogix_Controller

3. For a controller that requires a P B [0] 75 ey
communication module, add the @cnm?actaus i
module first and then add the Desariin

Status

controller. Wode Fau

A remoke_ControlLogix_adapter
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Producing and
Consuming Data

The 1769-L32E and 1769-L35E controller supports the ability to
produce (broadcast) and consume (receive) system-shared tags over
an EtherNet/IP link. Produced and consumed data is accessible by
multiple controllers over an Ethernet network. The controller sends or
receives data at a predetermined RPI rate. This is the recommended
method of communication between Logix controllers.

Produced and consumed tags must be controller-scoped tags of DINT
or REAL data type, or in an array or structure.

Tag type: Description: Specify:
produced These are tags that the controller o Enabled for producing
produced for other controllers to consume. e How many consumers allowed
consumed These are tags whose values are produced ¢ Controller name that owns the tag that the local controller

by another controller.

wants to consume
e Tag name or instance that the controller wants to consume
¢ Data type of the tag to consume
o Update interval of how often the local controller consumes
the tag

Publication 1769-UM011B-EN-P - March 2004

The producer and consumer must be configured correctly for the
specified data to be shared. A produced tag in the producer must be
specified exactly the same as a consumed tag in the consumer.

If any produced/consumed tag between a producer and consumer is
not specified correctly, none of the produced/consumed tags for that
producer and consumer will be transferred. For example, if a
CompactLogix controller is consuming three tags that another
controller consumes but the first tag is specified incorrectly, none of
the tags are transferred to the consuming CompactLogix controller.

However, one consumer failing to access shared data does not affect
other consumers accessing the same data. For example, if the
producing CompactLogix controller from the previous example also
produced tags for other consuming controllers but did so correctly,
those tags are still transferred to the additional consuming controllers.

Maximum number of produced and consumed tags

The maximum number of produced/consumed tags that you can
configure depends on the connection limits of the Ethernet port on
the controller. You can have a maximum of 32 connections through
the Ethernet port.

Each produced tag uses one connection for the tag and the first
configured consumer of the tag. Each consumer thereafter uses an
additional connection.
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If you have a lot of data to produce or consume, organize that data
into an array. An array is treated as one tag, so it uses only one
connection. An array can be as large as 488 bytes, which is also the
limit of a produced or consumed tag.

Size limit of a produced or consumed tag

A produced or consumed tag can be as large as 488 bytes, but it must
also fit within the bandwidth of the EtherNet/IP network.

Producing a tag

Produced data must be of DINT or REAL data type or a structure. You
can use a user-defined structure to group BOOL, SINT, and INT data
to be produced. To create a produced tag:

1. You must be programming offline.

2. In the controller organizer, double-click the Controller Tags
folder and then click the Edit Tags tab.

3. Select the tag that you want to produce, or enter a new tag, and
display the Tag Properties dialog box.

4. Make sure the tag is controller scope.

5. Select the “Produce this tag” check box. Specify how many
controllers can consume the tag.

You can produce a base, alias, or consumed tag.

The consumed tag in a receiving controller must have the same data
type as the produced tag in the originating controller. The controller
performs type checking to ensure proper data is being received.

Produced tags require connections. The number of connections
depends on how many controllers are consuming the tags. The
controller requires one connection for the produced tag and the first
consumer. Then, the controller requires an additional connection for
each subsequent consumer.
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Consuming a tag

A consumed tag represents data that is produced (broadcast) by one
controller and received and stored by the consuming controller. To
create a consumed tag:

1. You must be programming offline.

2. In the controller organizer, double-click the Controller Tags
folder and then click the Edit Tags tab.

3. Select the tag that you want to consume, or enter a new tag, and
display the Tag Properties dialog box.

4. Specify:
In this field: Type or select:
Tag Type Select Consumed.
Controller Select the name of the other controller. You must have already created the controller in

the controller organizer for the controller name to be available.

Remote Tag Name
Remote Instance

Type a name for the tag in the other controller you want to consume.

Important: The name must match the name in the remote controller exactly, or the
connection faults.

RPI
(requested packet interval)

Type the amount of time in msec between updates of the data from the remote controller.
The local controller will receive data at least this fast.

Virtual-backplane controllers, such as CompactLogix and FlexLogix controllers, only
produce data at RPIs in powers of two milliseconds (such as 2, 4, 8, 16, 32, 64, etc.), or
when triggered by an 0T instruction.

Display Style

If you are creating a consumed tag that refers to a tag whose data type is BOOL, SINT,
INT, DINT, or REAL, you can select a display style. This display style defines how the tag
value will be displayed in the data monitor and ladder editor. The display style does not
have to match the display style of the tag in the remote controller.
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All consumed tags are automatically controller-scope.

The produced tag in the originating CompactLogix controller must
have the same data type as the consumed tag in the consuming
controller. The CompactLogix controller performs type checking to
make sure proper data is being received.

IMPORTANT If a consumed-tag connection fz}ils, none of the tags
are transferred from the producing controller to the

consuming controller.
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Sending Messages

The CompactLogix controller can send MSG instructions to other
controllers and devices over an EtherNet/IP link. Each MSG
instruction requires you to specify a target and an address within the
target.

MSG instructions are unscheduled. The type of MSG determines
whether or not it requires a connection. If the MSG instruction
requires a connection, it opens the needed connection when it is
executed. You can configure the MSG instruction to keep the
connection open (cache) or to close it after sending the message.

This type of MSG: Using this communication Uses a Which you
method: connection: can cache:

CIP data table read or write CIP X X

PLC-2, PLC-3, PLC-5, or SLC CIP X X

(all ypes) CIP with Source ID X X
DH+ X

CIP generic CIP X1 X

block-transfer read or write na X X

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

T g | he update time of l.ocal.I/Q modules may increase
when the controller is bridging messages.

Bridging over the CompactLogix controller should be
targeted toward applications that are not real time
dependent, such as RSLogix 5000 program
downloads and ControlFlash updates.

Communicating with another Logix-based controller

All Logix-based controllers can use MSG instructions to communicate
with each other. The following examples show how to use tags in
MSG instructions between Logix-based controllers.

Type of MSG Instruction: Example Source and Destination:
Logix-based controller writes to source tag array_1
Logix-based controller

(CIP Data Table Write) destinationtag  array_2
Logix-based controller reads from source tag array_1
Logix-based controller

(CIP Data Table Read) destinationtag  array_2
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Type of MSG
Instruction:

The source and destination tags:

e must be controller-scoped tags.
e can be of any data type, except for AXIS, MESSAGE, or

MOTION_GROUP.

Communicating with other controllers over EtherNet/IP

The CompactLogix controller also uses MSG instructions to
communicate with PLC and SLC controllers. The MSG instructions
differ depending on which controller initiates the instruction.

For MSG instructions originating from a CompactLogix controller to a

PLC or SLC controller:

Supported Source File Types:

Supported Destination File Types:

CompactLogix
writes to PLC-5 or
SLC

In the CompactLogix controller, specify the source data
type based on the destination device:

PLC-5: SINT, INT, DINT, or REAL
SLC: INT, REAL

Example source element: array_1

Specify the destination file type based on the
destination device:

PLC-5 typed write: S, B, N, or F
PLC-5 word-range write: S, B, N, F. I, 0, A, or D
SLC:B,NorF

Example destination tag: N7:10

CompactLogix
writes to PLC-2

In the CompactLogix controller, select one of these data
types:

SINT, INT, DINT, or REAL

Example source element: array_1

Use the PLC-2 compatibility file.

Example destination tag: 070

CompactLogix
reads from PLC-5
or SLC

Specify the destination file type based on the destination
device:

PLC-5 typed read: S, B, N, or F
PLC-5 word-range read: S, B, N, F, 1, 0, A, or D
SLC:B,NorF

Example source element: N7:10

In the CompactLogix controller, specify the destination
data type based on the destination device:

PLC-5: SINT, INT, DINT, or REAL
SLC: INT, REAL

Example destination tag: array_7

CompactLogix
reads from PLC-2

Use the PLC-2 compatibility file.

Example source element: 070

In the CompactLogix controller, select one of these data
types:

SINT, INT, DINT, or REAL

Example destination tag: array_7
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Typed read command

The CompactLogix controller can send typed or word-range
commands to PLC-5 controllers. These commands read and write data
differently. The following diagrams show how the typed and
word-range commands differ.

Word-range read command

16-bit words in 32-bit words in 16-bit words in 32-bit words in
PLC-5 controller CompactLogix controller PLC-5 controller CompactLogix controller
T T
1 | 1 1 2 | 1
| |
2 | 2 2 g | 3
C | C. |
3 | 3 3 |
| |
[ [
4 | 4 4 |
| 1
The typed commands maintain data structure and value. The word-range commands fill the destination tag contiguously. Data

structure and value change depending on the destination data type.

The CompactLogix controller can process messages initiated from PLC
or SLC controllers. These messages use data table addresses. In order
for these controllers to access tags within the CompactLogix controller,
you map tags to data table addresses.
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Mapping addresses

The programming software includes a PLC/SLC mapping tool which
allows you to make an existing controller array tag in the local
controller available to PLC-2, PLC-3, PLC-5, or SLC controllers.

To map addresses:

1. From the Logic menu, select Map PLC/SLC Messages.

PLC2.3.5 /7 SLC Mapping [ %]
—PLC 35/ 5LC Mapping oK

File Mumber Tag hame Cancel

-
-

Pl

Help

Delete Map |
—PLL 2 kMapping

Tag Mame : LI

2. Specify this information:

For: In this field: Specify: For example:
PLC-3,PLC-5,and  File Number Type the file number of the data table in the 10
SLC controllers PLC/SLC controller.
Tag Name Type the array tag name the local controller uses to refer — array_1

to the PLC/SLC data table address. The tag must be an

integer array (SINT, INT, or DINT) that is large enough for

the message data.
PLC-2 controllers  Tag Name Type the tag name to be the PLC-2 compatibility file. 200

TIP You can map as many tags as you want to a PLC-3,
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PLC-5, or SLC controller. You can map only one tag

> to a PLC-2 controller.
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Type of MSG Instruction:

The following table shows example source and destination tags and
elements for different controller combinations.

Example Source and Destination:

PLC-5 writes to CompactLogix

SLC writes to CompactlLogix
SLC 5/05

SLC 5/04 0S402 and above
SLC 5/03 0S303 and above

source element N7:10
destination tag “array_1"

The PLC-5, PLC-3, and SLC controllers support logical ASCII addressing so you do not
have to map a compatibility file for MSG instructions initiated by a PLC-5, PLC-3, or SLC
controller. Place the CompactLogix tag name in double quotes ().

You could optionally map a compatibility file. For example, if you enter 70 for the
compatibility file, you enter N70:0for the destination tag.

PLC-2 writes to CompactLogix

source element 010
destination tag 200
The destination tag is the three-digit PLC-2 address you specified for PLC-2 mapping.

PLC-5 reads from CompactLogix

SLC reads from CompactLogix
SLC 5/05

SLC 5/04 0S402 and above
SLC 5/03 0S303 and above

source tag “array_1"
destination element N7:10

The PLC-5, PLC-3, and SLC controllers support logical ASCII addressing so you do not
have to map a compatibility file for MSG instructions initiated by a PLC-5, PLC-3, or SLC
controller. Place the CompactlLogix tag name in double quotes (”).

You could optionally map a compatibility file. For example, if you enter 70 for the
compatibility file, you enter N70:0for the source tag.

PLC-2 reads from CompactLogix

source tag 200
destination element 010

The source tag is the three-digit PLC-2 address you specified for PLC-2 mapping.

When the CompactLogix controller initiates messages to PLC or SLC
controllers, you do not have to map compatibility files. You enter the
data table address of the target device just as you would a tag name.

SLC 5/05 controllers, SLC 5/04 controllers (OS402 and above), and
SLC 5/03 controllers (OS303 and above) support logical ASCIT
addressing and support PLC/SLC mapping (see the examples above).
For all other SLC or MicroLogix1000 controllers, you must map a
PLC-2 compatibility file (see the PLC-2 examples above).
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Using a MSG Instruction to
Send an Email

The controller is an email client that uses a mail relay server to send
email. The CompactLogix controller can execute a generic CIP
message that sends an email message to a SMTP mail relay server
using the standard SMTP protocol.

Some mail relay servers require a domain name be provided during
the initial handshake of the SMTP session. For these mail relay servers,
make sure you specify a domain name when you configure the
network settings. See page 3-2 for information on configuring the
network settings of the controller and specifying a domain name.

Be careful to write the ladder logic to ensure the
MSG instructions are not continuously triggered to
send email messages.

IMPORTANT

Step 1: Create string tags

You need three string tags:
e one to identify the mail server
e one to contain the email text.

e one to contain the status of the email transmission

The default STRING data type supports as many as 82 characters. In
most cases, this is sufficient to contain the address of the mail server.
For example, create tag EmailConfigstring of type STRING:

Scope: |email[controller]

j Show: |ShDW Al

vl Sat; |TagName j

Click in the Value box to display this button.
Click this button to display the String

Browser so you can enter the IP address or
host name of the mail server.
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| Tag Mame .f_‘\/])}aku; ('l Force Mask L | Shyle | Type Descript +
DE Emanconfigsm® .. STRING
J +/-EmailConfig... Diecimal DINT
J + EmailCorfig... [ f...1 ASCH SIMT[E2]

Paosition: 0 Count: 13 of 82

o]

J Emors J

Cancel | Help |
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¥/ RSLogix 5000 - email in email_sample.ACD [

File Edit Yiew Search Logic Communications Tools

=

a|@|a| 8 &=
Dffline ., FRUN
Mo Forces b, ok
[T BaT

Mo Edits = E o

[ Controller Fault Handler
[Z3 Power-Up Handler
=5 Tasks
=5 MainTask
+ C& MainPragram
(23 Unscheduled Programs
- a Motion Groups
3 Ungrouped Axes
[ Trends
-5 Data Types
+ O User-Defined
&‘ .

LqT

K]
|

The tags for the email text and transmission status can contain as
many as 474 characters. For these tags, you must create a user-defined
STRING data type that is larger than the default. For example, create a
STRING data type named EmailString.

Mame: EmailString

Description:

LY

Maximum Characters: |520 ﬂ

st
+ L Predefined
+ [y Madule-Defined
23 1j0 Configuration

P || Members: Data Type Size: 524
Mame | [ata Type | Shyle | Description
] LEN DINT Decimal
DaTa SIMT[520] ASCI
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Create one tag of this new data type to contain the email text. Create a
second tag of this new data type to contain the transmission status.
For example, create tag EWEB_EMAIL (to contain the email text) and
EmailDstStr (to contain the transmission status). Both of these tags are
of type EmailString.

Seope: |email[contmller] j Show: |ShUW Al vl Sart | TagMame b
| Tag Mame £ | Yalue (-l Force Mask L | Style Type

J +-EmailConfigzstring '10.85.128.111" .00 STRING
tag for status —gm || & EmaiDstsn 1 L) EmailSting
tag for email text —— ﬂ + EWEB_EMAI@)‘To:personl@xyz. com$r§l From: ... | foudd EmailString
|+ SendEmail E.. ey o) MESSAGE
|+ SetuphaiServer oo} {oo} MESSAGE

Click in the Value box to display this button. el String Browser - EWEB_EMAIL™

Click this button to display the String

Browser so you can enter the email text. 1756EVEB@denc . COMST$16r6]1 This is a '
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To: personl@zyz . con$r$l From:

test! 155l =

Fosition: 67 Count: 67 of 520 Erars
[1]4 | Cancel Apply | Help |

The text of the email does not have to be static. You can program a
controller project to collect specific data to be sent in an email. For
more information on using ladder logic to manipulate string data, see
the Logix5000 Controllers Common Procedures Programming
Manual, publication 1756-PMO001.

See page 3-29 for details on entering email text.
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Step 2: Enter the ladder logic

You need two MSG instructions. One MSG instruction configures the
mail server. This only needs to be executed once. The next MSG
instruction triggers the email. Execute this email MSG instruction as

often as needed.

SFS M= G
1 F Type - CIP Generic T ———
hes=zage Contral SetuphiailServer ===
R
trigger ]
1 F Type - CIP Generic = e
Meszage Cantraol SendEmail_PwWER A
L ERT—

The first rung configures the mail server. The second rung sends the

email text.
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Step 3: Configure the MSG instruction that identifies the mail
relay server

On the Communication tab of the MSG instruction, configure the path
for the MSG instruction.

tessage Configuration - SendEmail_EWEB g|
Configuration  Communication”™ l Tag l
Path: |1.1] Browse. .
1.1
c I b4
™ Cornected ¥ e
® Enable ) Enable ‘Waiing ) Start ® Done Dore Length: 58
) Emor Code: Extended Errar Code: [ Timed Dut®
Errar Path:
Errar Text:
(u] 4 | Catcel | Apply | Help |

The path starts with the controller and specifies the Ethernet port of
the 1769-L32E or 1769-L35E controller. In this example, the path
is: 1, 1.

For more information on configuring the path of a MSG instruction,
see the Logix5000 Controllers General Instructions Reference Manual,

publication 1756-RM003.

On the Communication tab of the MSG instruction, configure the MSG
parameters for identifying the mail relay server.
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Some mail relay servers require a domain name be provided during
the initial handshake of the SMTP session. For these mail relay servers,
make sure you specify a domain name when you configure the
network settings. See page 3-2 for information on configuring the
network settings for the controller and specifying a domain name.

Messapge Configuration - SetupMailServer g|

Configuration l Communication] Tag l

Meszage Type: CIF Generic

The Source Length is the number of characters in the

S ; Senvi o -] Source Element: Configst -

STRING tag that identifies the mail relay server plus 4 Tope: |Set Attiibute Single »| SouseElement [EmaiCanfigsting

characters. P> Souice Length: =1 (Bytes]
Class:  |32¢ [Hex)

. .
In this example, the tag contains 13 characters. Instance: [T Atrbute[5 (Hex) T
i Enable O Enable \Waiing 3 Start ® Done Dane Length; 0
2 Ermor Code: Extended Eror Code: [ Timed Dut®
Emor Path:
Emoar Text:
K | Cancel Help
where:
In this field: Enter:
Service Type Set Attribute Single
Instance 1
Class 32f
Attribute 5
Source Element the STRING tag that contains the IP address or host name of the mail relay server

In this example, enter EmailConfigstring

Source Length the number of characters in the IP address or host name of the mail server plus 4

In this example, enter 17 (13 characters in the IP address 10.88.128.111 + 4)

After the MSG instruction that configures the mail relay server
executes successfully, the controller stores the mail relay server
information in non-volatile memory. The controller retains this
information, even through power cycles, until another MSG
instruction changes the information.
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Step 4: Configure the MSG instruction that contains the email text

On the Communication tab of the MSG instruction, configure the path
for the MSG instruction. This is the same as for the MSG instruction

that identifies the mail relay server (see page 3-26).

On the Configuration tab of the MSG instruction, configure the MSG

parameters for sending the email.

Message Configuration - SendEmail_EWEB

Eonfiguration] Eommunication] Tag ]

X

Message Type:
The Source Length is the number of characters in the ?E;;ce | Custom x| SourceElement -
email tag plus 4 characters. P Source Length: [Biytes]
Service .
o ot ! N Code: 4h [Hex] Class: |32¢ [Hex] Diestination EraiDan
n this example, the email text contains 67 characters, Instance: ,— e
) : 1 Atribute:|0 [Hex]
so the Source Length is 71. Wzt U
® Enable 3 Enable Waiting i Start ® Done Done Length: 58
2 Error Code: Extended Emar Code: [ Timed Out
Error Path
Error Text:
QK Cancel | | Help
where:
In this field: Enter:
Service Type Custom
Service Code 4h
Instance 1
Class 32f
Attribute 0

Source Element

the tag that contains the email text

This tag is of the STRING data type you created to contain the email text. In this example,

enter EWEB_EMAIL which is of type EmailString

Source Length

the number of characters in the email text plus 4

In this example, enter 71 (67 characters in the email + 4)

Destination

a tag to contain the status of the email transmission

This tag is also of the STRING data type you created to contain the email text. In this

example, enter EmailDstStr which is of type EmailString
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Entering the text of the email

Use the string browser to enter the text of the email. In the example
above, you enter the email text into the EWEB_EMAIL tag. To include
“To:”, “From:”, and “Subject:” fields in the email, use <CR><LF>
symbols to separate each of these fields. The “To:” and “From”” fields
are required; the “Subject:” field is optional. Use a second set of
<CR><LF> symbols after the last one of these fields you enter. For
example:

To: email address of recipient $r$l

From: email address of sender$r$l

Subject: subject of message $r$1$r$l
body of email message

Use the “From” address to specify where the mail relay server can
send an undeliverable email message.

The maximum length of an email message is 474 characters. An

additional 4-byte string-length value is added to the tag. As a result,
the maximum source length is 478 characters.
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Possible email status codes

Examine the destination element of the email MSG to see whether the

email was successfully delivered to the mail relay server. This
indicates that the mail relay server placed the email message in a
queue for delivery. It does not mean the intended recipient
successfully received the email message. Possible codes that could be
in this destination element are:

Error Code (hex): Extended-Error Description:
Code (hex):
0x00 none Delivery successful to the mail relay server.
0x02 none Resource unavailable. The email object was unable to obtain memory resources to
initiate the SMTP session.
0x08 none Unsupported Service Request. Make sure the service code is 0x4B and the Class is
0x32F.
0x11 none Reply data too large. The Destination string must reserve space for the SMTP server
reply message. The maximum reply can be 470 bytes.
0x13 none Configuration data size too short. The Source Length is less than the Source Element
string size plus the 4-byte length. The Source Length must equal the Source Element
string size + 4.
0x15 none Configuration data size too large. The Source Length is greater than the Source Element
string size plus the 4-byte length. The Source Length must equal the Source Element
string size + 4.
0x19 none Data write failure. An error occurred when attempting to write the SMTP server address
(attribute 4) to non-volatile memory.
OxFF 0x0100 Error returned by email server; check the Destination string for reason. The email
message was not queued for delivery.
0x0101 SMTP mail server not configured. Attribute 5 was not set with a SMTP server address.
0x0102 “To:" address not specified. Attribute 1 was not set with a “To:" address AND there is
not a “To:" field header in the email body.
0x0103 “From:” address not specified. Attribute 2 was not set with a “From:" address AND
there is not a “From:” field header in the email body.
0x0104 Unable to connect to SMTP mail server set in Attribute 5. If the mail server address is a
hostname, make sure that the device supports DNS, and that a Name Server is
configured. If the hostname is not fully qualified, i.e., “mailhost” and not
“mailhost.xx.yy.com” then the domain must be configured as “xx.yy.com”. Try “ping
<mail server address>" to insure the mail server is reachable from your network. Also
try “telnet <mail server address> 25" which attempts to initiate a SMTP session with
the mail server via telnet over port 25. (If you connect then enter “QUIT").
0x0105 Communication error with SMTP mail server. An error occurred after the initial
connection with the SMTP mail server.
See the ASCII text following the error code for more details as to the type of error,
0x0106 SMTP mail server host name DNS query did not complete. A previous send service

request with a host name as the SMTP mail server address did not yet complete. Note
that a timeout for a DNS lookup with an invalid host name can take up to 3 minutes.
Long timeouts can also occur if a domain name or name server is not configured
correctly.
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Example 1: CompactLogix

Controller and
Distributed 1/0

EtherNet/IP

In the following example, one CompactLogix controller controls
distributed 1/O through a 1794-AENT module.

[}
1

CompactLogix controller
(Compact1)

‘i;@ﬁx

=

1794-AENT with distributed I/0
(Remote1)

Controlling distributed 1/0

This example has Compactl controlling the I/O connected to the
remote 1794-AENT module. The data the CompactLogix controller
receives from the distributed I/O modules depends on how you
configure the I/O modules. You can configure each module as a direct
connection or as rack optimized. One chassis can have a combination
of some modules configured as a direct connection and others as
rack optimized.

All analog modules require direct connections. Diagnostic modules
support rack-optimized connections, but require direct connections to
take full advantage of their diagnostic features.

Total connections required by Compact1

The following table calculates the connections used in this example.

Connection: Amount:

Compact1 to 4 distributed I/0 modules (through 1794-AENT) 4
e all /0 modules configured as direct connection
e no connection to the 1794-AENT

total connections used: 4

If you configured the distributed I/O modules as rack-optimized, you
would only need a rack-optimized connection to the 1794-AENT,
reducing the above example by 3 connections.
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Example 2: Controller to In the following example, one EtherNet/TP CompactLogix controller
c ntr ller communicates with another EtherNet/IP CompactLogix controller over
ontroile EtherNet/IP. Each controller has its own local I/O

EtherNet/IP

Compact1 Compact2 workstation

Producing and consuming tags

Produced data must be of DINT or REAL data type or an array or
structure. You can use a user-defined structure to group BOOL, SINT,
and INT data to be produced. You can produce a base, alias, or
consumed tag.

The consumed tag must have the same data type as the produced tag

in the originating controller. The controller performs type checking to
ensure proper data is being received.

EtherNet/IP

Compact1 Compact2 (controllerb) workstation
TagA  DINT TagA  DINT
TagB  REAL TagB  REAL
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This example shows Compactl as producing TagA and consuming

TagB:
| - tagh DINT Decimal
| tagk controllerb: tagh REAL Float
*1r
TagA TagB
® Tag Properties - tagh “o. Tag Properties - tagB
General | General |
Mame: I Mame:
Description: ;I Description: ;I
Tag Type: @ Baze O Alias ¢ Consumed Tag Type:  Baze ( Alas % Consumed
Diata Type: IDINT _I [EarfiauE.. | LController: Icontrollerb j RPl (ms):
Scope: IFIex_quic:k_start %emote Tag ItagB |2.D E
= ame
Shyle: IDecimaI j Data Type: IF!EAL _I [EarfiauE.. |
¥ Produce this tag for up to |2 E CONSLIMERS Shyles IFIoat j
I Produce this tag for up to |2 E CONSLIMERS
0K | Cancel | Sippli | Help | ak. | Cancel | Sippli | Help |

Each produced tags requires one connection for the producing
controller and an additional connection for each consuming
controller. Each consumed tag requires one connection.

Sending a MSG instruction

To send a MSG from Compactl to Compact2:

1. For Compactl, create a controller-scoped tag and select the
MESSAGE data type.

2. Enter a MSG instruction.

In this example logic, a message is sent when a specific
condition is met. When count_send is set, send count_msg.

count_send  count_msg.en MSG
1 F 5/ Type - Unconfigured —CEN
Message Control count_msg ... —CDN>—
—CER>—
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3. Configure the MSG instruction. On the Configuration tab:

For this item: Specify:
Message Type CIP Data Table Read or

CIP Data Table Write
Source Tag Tag containing the data to be transferred
Number of Elements Number of array elements to transfer
Destination Tag Tag to which the data will be transferred

4. On the Communication tab, specify the communication path.

Use the Browse button to select the device that will receive the
MSG instruction. The communication path in this example is:

For this item: Specify:
Communication Path 1,1,2 XXX XXX XXX.XXX, 1,0
where:

1 is the virtual backplane of Compact 1

1 is the slot of the Ethernet port in the controller
(note, the 1,1 displays as LocalENB)

2 is the EtherNet/IP network

100.100.115.11 is the IP address of Compact2

1 is the virtual backplane of Compact2

0 is the controller slot of Compact2

Total connections required by Compact1

The following table calculates the connections used in this example.

Connection: Amount:
connected, cached MSG from Compact1 to Compact2 1
produced TagA

produced from Compact1 to Compact?2 1

other consumer (2 are configured) 1
consumed TagB 1

total connections used: 4
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Examp|e 3: COmpactLogix In the following example, one CompactLogix controller communicates

Controller to Other Devices

EtherNet/IP

with a MicroLogix 1500 controller, an Ethernet PLC-5 controller, and a
FlexLogix controller over an EtherNet/IP network.

CompactlLogix controller
(Compact1)

IP address
100.100.115.33

Fu ¢

3]

2

i EiE = oo

‘ _ = FlexLogix controller

MicroLogix1500 controller Ethernet PLC-5 controller (Flex2)
with a 1761-NET-ENI (PLC5ET) IP address
(Micro1) IP address 100.100.115.21 100.100.115.11

IP address100.100.115.2

Sending a MSG instruction to another Logix-based controller

You configure a MSG instruction to other Logix-based controllers the
same as you do for a CompactLogix controller. All Logix-based
controllers follow the same MSG configuration requirements.

1. In the CompactLogix controller, create a controller-scoped tag
and select the MESSAGE data type. Enter a MSG instruction. See

Example 2 above for an example.

2. Configure the MSG instruction. On the Configuration tab:

For this item: Specify:
Message Type CIP Data Table Read or

CIP Data Table Write
Source Tag Tag containing the data to be transferred
Number of Elements Number of array elements to transfer
Destination Tag Tag to which the data will be transferred
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3. On the Communication tab, specify the communication path.

Use the Browse button to select the device that will receive the
MSG instruction. The communication path in this example is:

For this item: Specify:
Communication Path 1,1,2,100.100.115.11,1,0
where:

1 is the virtual backplane of Compact 1

1 is the slot of the Ethernet port in the controller
(note, the 1,1 displays as LocalENB)

2 is the EtherNet/IP network

100.100.115.11 is the IP address of Flex2

1 is the virtual backplane of Flex2

0 is the controller slot of Flex2

Sending a MSG instruction to a PLC-5E processor

Configuring a MSG instruction for a PLC-5 processor requires different
MSG configuration and PLC/SLC mapping.

1. In the CompactLogix controller, create a controller-scoped tag
and select the MESSAGE data type. Enter a MSG instruction. See
Example 2 above for an example.

2. Configure the MSG instruction. On the Configuration tab:

For this item:

Specify:

Message Type

PLC-5 Typed Read or

PLC-5 Typed Write or
PLC-5 Word Range Read or
PLC-5 Word Range Write

Source Tag

Tag containing the data to be transferred

Number of Elements

Number of array elements to transfer

Destination Tag

Tag to which the data will be transferred
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The source and destination data types depend on the message type

you select:
Type of Logix MSG instruction: Source: Destination:
PLC-5 Typed Read any integer element (such as B3:0, SINT, INT, or DINT tag

T4:0.ACC, C5:0.ACC, N7:0, etc.)

any floating point element (such as F8:0,  REAL tag
PD10:0.SP, etc.)

PLC-5 Typed Write SINT or INT tag any integer element (such as B3:0,
T4:0.ACC, C5:0.ACC, N7:0, etc.)
REAL tag any floating point element (such as F8:0,
PD10:0.SP, etc.)
PLC-5 Word Range Read any data type (such as B3:0, T4:0, C5:0, SINT, INT, DINT, or REAL
R6:0, N7:0, F8:0, etc.)
PLC-5 Word Range Write SINT, INT, DINT, or REAL any data type (such as B3:0, T4:0, C5:0,

R6:0, N7:0, F8:0, etc.)

3. On the Communication tab, specify the communication path.

Use the Browse button to select the device that will receive the
MSG instruction. The communication path in this example is:

For this item: Specify:
Communication Path 1,1,2,100.100.115.21
where:

1 is the virtual backplane of Compact 1

1 is the slot of the Ethernet port in the controller
(note, the 1,1 displays as LocalENB)

2 is the EtherNet/IP network

100.100.115.21 is the IP address of PLCSE1

Sending a MSG instruction from a PLC-5EF processor to a
CompactLogix controller

The PLC-5E processor supports logical ASCII addressing so you do not
have to map a compatibility file for MSG instructions initiated by a
PLC-5 processor. Place the CompactLogix tag name in double quotes

(44)‘
Type of MSG Instruction: Example Source and Destination:
PLC-5 writes to CompactLogix source element N7:10
destination tag “array_1"
PLC-5 reads from CompactlLogix  source tag “array_1"

destination element N7:10
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Sending a MSG instruction to a MicroLogix 1500 controller with a

1761-NET-ENI module

1. Use the ENI utility to make sure the configuration for the
1761-NET-ENI module has the Enable Series B Options and

CompactLogix Routing features enabled.

EEENI/B Utility
ENI'IF Addr |Message Houtingl Email I Reset I Litility Settingsl

E
Help |

Load From ~Save To
Enable Series B Options ¥ 232 Baud Rat IA to v| CompactLogixFRouting M

i Fie Load| || File Save|

Obtain via BootP [~ 100.100.115.002
i EMIIP Address | = o HQMl

Subnet Mask 255, 255000.000
Falluack 5 Defauits| || ENI ROM|

Obtain via DHCP [~ Gateway 000.000.000.000
Security Mask 1 000.000.000.000 Test.. | Tezh. |

Security Mazk 2 000, 000.000.000 Modiied

2. In the CompactLogix controller, create a controller-

scoped tag

and select the MESSAGE data type. Enter a MSG instruction. See

Example 2 above for an example.

3. Configure the MSG instruction. On the Configuration tab:

For this item: Specify:
Message Type SLC Typed Read or
SLC Typed Write
Source Tag Tag containing the data to be transferred
Make sure this tag is an INT
Number of Elements Number of array elements to transfer
Destination Tag Tag to which the data will be transferred

4. On the Communication tab, specify the communication path.

Use the Browse button to select the device that will receive the
MSG instruction. The communication path in this example is:

For this item: Specify:
Communication Path 1,1,2,100.100.115.2
where:

1 is the virtual backplane of Compact 1

1 is the slot of the Ethernet port in t
(note, the 1,1 displays as LocalENB)
2 is the EtherNet/IP network

he controller

100.100.115.2 is the IP address of Micro1
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Sending a MSG instruction from a MicroLogix 1500 controller with a
1761-NET-ENI module to a CompactLogix controller

If the MSG instruction originates from the MicroLogix 1500 controller,
make sure the configuration for the 1761-NET-ENI module can
recognize the CompactLogix controller:

1. Use the ENI utility to make sure the configuration for the
1761-NET-ENI module has the Enable Series B Options and
CompactLogix Routing features enabled.

2. Use the ENI utility to add the IP address of the CompactLogix
controller to the configuration for the 1761-NET-ENI module.
Assign the IP address of the CompactLogix controller to one of
the Logix destination locations (45-49) on the Message Routing

tab.

ERENIZB Utility

ENI P Addr  Message Routing | Email | Rieset | Uity Settings |

Destn

44

45

46

47
42

43

Caonfig IP &ddress
144 000.000.000.000
145 000.000.000.000
146 000.000.000.000
147 100.100.115.033
148 000.000.000.000
149 000.000.000.000

=

Help |

Load From —Save To

File Load

ENI |
Qefaultsl
Text.. |

IM odified

File Save

ENI RaM

ENI RO

WHHH

Test...

You must also map the logical address of the MicroLogix tag (i.e.,

N16) to a value (tag) in the CompactLogix controller.

PLC2.3.5 / SLC Mapping E
—PLC 3.5/ SLC Mapping
File Mumber | Tag name Cancel |
2l

Help |

Delete Map |

—PLC 2 Mapping
TagMame : | ;]

e Type the file number of the logical address in the MicroLogix
controller.

e Type or select the controller-scoped (global) tag in the
CompactLogix controller that supplies or receives data for the
file number. (You can map multiple files to the same tag.) This
tag must be an INT tag.
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Total connections required by Compact1

The following table calculates the connections used in this example.

Connection: Amount:
connected, cached MSG from Compact1 to Flex2 1
connected, cached MSG from Compact1 to PLC-5E1 1
connected, cached MSG from Compact1 to Micro1 1

total connections used: 3

Examp|e 4: Receiving When other devices send messages to the CompactLogix controller,

the path for the message must identify the controller. Configure a
Mes_sages trom Other CIP-type message in the originating device. Specify the path the
Devices CompactLogix controller as:

XXX, XXX.XXX.XxX,1,0

where:
XXX.XXX.XxX.XxX is the IP address of the controller
1 is the virtual backplane of controller

0 is the controller slot of the controller
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Chapter 4

Communicating with Devices on a

DeviceNet link

Using This Chapter
For information about: See page
Configuring your system for a DeviceNet link 4-1
Example 1: Controlling DeviceNet devices 4-2
Example 2: Bridging through Ethernet to DeviceNet 4-13

cOl]ﬁguring Your 3ystem 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:
e communicates with other DeviceNet devices 1769-SDN DeviceNet The scanner acts as an interface between DeviceNet
o uses the controller as a master or slave scanner module devices and the CompactLogix controller. The

on DeviceNet scanner lets the controller:

o uses the controller Ethernet port or serial port for

M o read inputs from slave devices
other communications

e write outputs to slave devices

e accesses remote Compact /0 over a 1769-ADN DeviceNet The adapter:
DeviceNet network adapter module
¢ sends remote I/0 data for as many as 30 modules
back to scanner or controller

e 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

You can also bridge from EtherNet/IP to DeviceNet through a
CompactLogix controller with a 1769-SDN. This bridging lets you:

e configure the 1769-SDN scanner and its DeviceNet devices using
RSNetWorx connected via an EtherNet/IP connection.

e flash 1769-SDN firmware via an EtherNet/IP connection.

To bridge from EtherNet/IP to DeviceNet, you need:
e 1769-SDN with firmware revision 2.2 or greater
e most current EDS files for both the controller and the 1769-SDN
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Examp'e 1 COntrouing This example uses a 1769-SDN scanner module in the local
. . CompactLogix system to control the I/O attached to a 1769-ADN
DeviceNet Devices adapter module.
[de]
53 2 3¢
Hh D D 7] D B
ROR 2 2R
)| EE /
|EEEe— I
Notebook Computer with: DeviceNet
o RSLogix 5000, version 12 or higher
¢ RSNetWorx, version 4.00 or higher — «© ©
o RSLinx, version 2.41 or higher = < o = = S I
o optional 1784-PCID DeviceNet Interface card % % % § § § %
e @ - BEH |, BEH
DeviceNet \ E

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

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

¢ controlling outputs and reading inputs with the distributed I/O
via DeviceNet

The computer does not have to be connected to the DeviceNet
network. The connection path in this example is through the
controller. If you have a 1769-SDN module with firmware revision 2.2
or greater, you can bridge through the EtherNet/IP port of a 1769-L32E
or 1769-L35E controller to the 1769-SDN module.
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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 appropriate driver depending on whether the
computer is directly connected to DeviceNet or you are bridging through the controller's EtherNet/IP or ControlNet port.

| 2 DeviceNet - RSNetWorx for DeviceNet [L[E]x]

o
m

Network Device Took Help
ElEaEs
|9 % 3 3

Hardware ————————— j
E-E) DeviceNet
Category
AL Diive

Barcode Soamer
Commurication Adapler

DFl to DeviceNet
DeviceNet to SCANport
Dadge EZLINK

General Purpose Discrete 1/0
Geneic Device

Human Machine Interface

Inductive Prosimity Svitch
Limit Switch

Mator Protector

Phatoelectiic Sensar
Rockwell Automation miscellar
SCANport Adapter

Smait MCC

Specialy 110

Vendor

Rockwell Automation - AllerB
Rockwell dutomation - Dodge
Roskwell Automation - Electio:
Rockwell Automation - Rielian:

4 I 11 i) 4/ 2| Ml Graph [ Spreadshest | MasterfSk |« ,,‘l
x|
Message Code [ Timestamp [ Descriplion
J | »
Ready [Ofine

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 something like the following, where the 1769-ADN is node 15, and the 1769-SDN is node 32 for this example.

If you had connected via DeviceNet, such as through a 1784-PCID card, the communication card would also appear as a node on the
DeviceNet network.

[ 25 sDeviceNet - RSNetWorx for DeviceNet M= R

Barcode Scanner
Commuricalion Adeper

DFl to Devicelet

DeviceNet to SCaNport
Dodge EZLINK

General Purpose Discrete /0
Generc Device

Human Machine Interface:
Inductive Prosimitp Suitch
Limit Sestch

Motar Prctector

Pholoelectic Sensor
Rockwell Automation miscella
SCANpor Adapter

Smat MCC

Specialy /0

\endor

Rackwell Automalion - Allen B
Rockwell Automalion - Dadge

Rockwell Automaion - Electro
Rockwell Automation - Relian

15

WD Ee 1769-ADM/A (3)  1769-5DN ﬂ
=} Devicehlet Scanner
Cateoony Module (2)
AC Drive

»

/4| % Wf\ Graph (" Spreadsheet ) Master/sle | 4

]

| [Message Code [ Timestamp. [ Desciiption

J J @ 10004101 7/6/0 11:45.40 Mode shanged to online

3

= (4 3
Ready | Oniine - Mot Browsing

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

LZ.1769-ADN/A (3)

General I 10 Bank 1 Configuralionl 140 Bank 2 Configuration | 1/0 Bank 3 Configuralionl Reset I Summary |

1765-40M 24

Mame:

Diezcription;

Address: 15 =i

Device |dentity [ Primary |
Yendor: IHockweII Automation - Aller-Bradley [1]
Device: ICommunicalion Adapter [12]

Product:  [1763-ADN/A [E9]
Catalog.  [1769-ADN7A

Revizior I‘IDH— ﬂ :I

[1]:4 I Cancel gl Help

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

6. When the 1/0 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 1763-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:

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

e 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.

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

IMPORTANT To maintain proper mapping between the controller

tags and the 1769-SDN scanlist, make sure you are
using version 4.12 or greater of RSNetWorx for
DeviceNet software and the most current 1769-SDN
EDS files. This updated software lets you select the
CompactLogix controller as a mapping configuration,
which ensures that the scanlist and controller tags
properly coincide.

RSLogix 5000 software, version 12, includes a 1769-SDN profile. This
profile provides two modifications to the previous method of using
the generic 1769 profile to configure the 1769-SDN:

e The new profile separates the module status and the
configuration information from the I/O data. The profile
automatically creates one set of tags for module status and
configuration and another set of tags for I/O data.

e The 1769-SDN profile uses DINT tags for I/O data. The generic
profile used INT tags.

IMPORTANT If you are converting a project from a 1769-120, -L30

controller to a 1769-L3xx controller and the project
contains a 1769-SDN, you might want to leave the
generic profile for the 1769-SDN in the project rather
than converting it to the new 1769-SDN profile. The
new 1769-SDN profile uses DINTSs instead of INTs for
data and the scanlist is configured differently than for
the generic profile.
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4-6 Communicating with Devices on a DeviceNet link

Use RSNetWorx for DeviceNet software to create the scanlist.

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

£L-1769-SDN Scanner Module-1

General | Modulel Scanlistl Inpit I Dutputl ADR I Summaryl

1769-5DM Scanner Module

Name: [1763-8DN Seanner Module-1
Description:
Address: 32 =
Device Identity [ Primary |
Wendor: IHockweII Automation - Allen-Bradley [1]
Type: IEommunication Adapter [12]

Device: I‘I?BS-SDN Scanner Module [105]
Catalog  [1765-5DN

Revision:  [2.001 :l :l
QK I Cancel | Apply | Help |

2. Select the Module tab. Pull down the platform combination box and select CompactLogix. This lets the software know that the scanner is
being used with a CompactLogix controller. The scanlist will be mapped to coincide with the 17693-SDN praofile in RSLogix 5000 software. Also,
select the slot number of the 1769-SDN module.

£ 1769-5DN Scanner Module 21|

General Module | Scanlistl Input I Dutputl ADR I Summaryl

Interscan Delay: ﬂ e lpload from Seanmner |
anfl?;ﬁ::dtlo:'oll Ratio: | _|: Dowrinad to Scanner |
Module Defaults |

Slave Mode... |

Advanced.. |

1763-5DN:

Flatfarmm:

QK I Cancel Apply Help
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3. 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.

4. 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.

5. Click on the Edit I/0 Parameters button

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

T Change of State / Cycli

S ID _I; Bytes & Chanaeof State. ) Euclic

W= T Eif: r

Rz Size: ID _I; Bytes
¥ Palled: ——————————— Tx Size: ID =1 Bytes
Rz Size: |28 _,::' Bytes Heartbeat Rate: |25D _,::' maec

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

QK I Cancel | Festore 1/0 Sizes |

6. 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.

1. Click on the Input tab.

EE.1769-5DN Scanner Module

Memany: IDiscrete 'l Start D'word: ID _I;

gis31-0 [[TTTTTTTTTTTTTTTTTTTTTTTTTTTTTT o]

1:1.Datal0]

[ T
1:.Datal11 i [
1:l.Datal2] i [
1:l.Datal3] i np: [
1:l.Datal4] i [

[ T

[ T

1:1.Datal5]

QK I Cancel Apply | Help |

Click Apply and then click OK.
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TIP

>
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Mapping starts at word 0 for both the input and the output data
image. The input status and output configuration words are no longer
included with the I/O data scanlist. Use the status and configuration
tags created in RSLogix 5000 software to read status or set
configuration bits.

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 I/O tags.

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 1 DINT word 0 words

(added by the 1769-ADN)

1769-1A16 1/2 DINT word 0 words

1769-0B16 1/2 DINT word 1/2 DINT word

1769-IF4 3 DINT words 0 words

1769-0F2 2 DINT words 1 DINT word

Total Words | 7 DINT words 11/2 DINT words

Total Bytes | 28 bytes 6 bytes

The total is 7 DINT words or 28 input bytes. The first DINT word is
adapter status, leaving 6 DINT words (24 bytes) for data. The input
data maps to the controller’s input data tag at the following word
locations:

Location Description

Word 0 1769-ADN status information

Word 1 1769-1A16 module’s input word

Word 1 1769-0B16 module’s input data (output data echo)
Words 2-4 1769-IF4 module’s input data

Words 5-6 1769-0F2 module’s input data
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The output data can be determined in a similar manner. This data
begins with word 0 of the output tag in the controller as follows:

Location Description
Word 0 1769-0B16 module’s output word
Words 0-1 1769-0F2 module's output words

Module command array

The module command array is the primary control interface between
your control program and the module. In RSLogix 5000 software, the
CommandRegister tag structure is as follows:

4

EI-L:::::aI:1 0. CommandF egizter

—Local:1:0.CommandR eqgizter. Bun

—Local 1:0.CommandF egister. F ault

—Local1:0.CammandR egister. DizableM etwark,

—Local1:0.CommandR eqgister. H altS canner

| ocal 1:0.CommandF egister. R ezet

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 1/0 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 HaltScanner When set, the scanner stops scanning its mapped slave devices.

4 Reset Restarts access to the DeviceNet network.

Download the scanner information to the 1769-SDN

After you configure the scanlist, you need to download that
information to the 1769-SDN module.
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Step 3: Creating a project for the CompactLogix controller

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

2. Select the 1769-SDN/B module.

RSLogix 5000 - example [1769-L35E]

File Edit Wiew Search Logic Communications Tc

a|=a| S| #lE=le] S[e[

Dffline 0. T RUN ] \_
Ma Farces [ Fg.ET @ 0
Mo Edits = E o |

il

=55 Conkroller example
Controller Tags
23 Controller Fault Handler
[ Power-Up Handler
=15 Tasks
=58 MainTask
; C& MMainProgram
3 Unscheduled Programs
=15 Motion Groups
L[ Ungrouped Axes
----- (3 Trends
2-£5 Data Types
@ User-Defined
C@o Strings
@ Predefined
.-, Module-Defined
223 [j0 Configuration
i AP [1] 1769-L35E Ethernet Port LocalENE
i)
[ MewModie. | |
Zuk V\Etrl+><
Capy Chl+E

b 4

Click OK.

x
Type: Major Revision:
I'I FEI-SDMN/E m
Type |Description I
1763-0B1EP/B 16 Point 24 DC Protected Output ;I
17E3-0F 248 2 Channel CurrentAVoltage Analog Output
17E3-0F2/B 2 Channel CurrentAVoltage Analog Output
1765-0W16/4 16 Paint 244 DC Output, Sink
1763-0V1B/E 16 Paoint 24% DC Output, Sink
1765-0w 1644 16 Point AC/DC Relay Output
17E9-0h/ 844, 8 Paint AC/DC Relay Output
1763-00W/8/B &8 Point AC/DC Relay Qutput
1769-0/ 81 8 8 Paint lzolated AC/DC Relay Output
1763-0081/B 8 Point lzolated AC/DC Relay Output

1765-5DM /)
/B

~ Sha
Vendor:IAII j ¥ Other ¥ Specialy 140 Select All |
[¥ Analog ¥ Digital ¥ Communication [ Motion [¥ Controller Clear Al |
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-SDN/B 2.1)

Type: 1769-5DM/B 1769 Scanner DeviceM et

‘WYendor: Allen-Bradley

MName: ISDN_scanner_1| Slat: 4 _:I

Drescription: ;I Input Size: |30 _:I
;I Output Size: ISD _,::'

Revision: |2_ I1 _I:[ Electronic Keying: IEompatibIe odule 'l

x|

[32-kit)
[32-kit)

Cancel | < Back I

News> | [ Finsho |

Help
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IMPORTANT IDGSS Y of RSLogix 5000 software added a complete profile for
configuring a 1769-SDN module in a CompactLogix system. To take

advantage of this profile and the enhanced messaging capabilities

of the 1769-SDN module:

e download and install new EDS files for the 1769-SDN module
e update the firmware of the 1769-SDN module

See the CompactLogix Controller Release Notes, publication
1769-RN006 for details on downloading and installing EDS files and

firmware.

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/0O module slot has
Input, Output and Configuration tags created, if they apply. These tags

are structured as:

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

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

If the 1769-SDN is in slot 1, the input addresses for the scanner are:

Tag

Definition

Local:1:1.Data[0]

1769-ADN Status Information

Local:1:.Data[1]

Input Data from 1769-1A16

Input (output echo) Data from 1769-0B16

Local:1:1.Data[2] through Local:3:1.Data[4]

Input Data from 1769-IF4

[

[
Local:1:I.Data[1]

[

[

Local:1:1.Data[5] through Local:3:1.Data[6]

Input Data from 1769-0F2

This output addresses for the scanner are:

Tag

Definition

Local:1:0.Data[0]

Output data for 1769-0B16

Local:1:0.Data[0] through Local:3:0.Data[1]

Output data for 1769-0F2
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4-12  Communicating with Devices on a DeviceNet link

The controller uses the CommandRegister
(Local:1:0.CommandRegister) to send commands to the scanner

2 EI-Lu:uzaI:1 :0.CaommandF egizter
—Local:1:0.CommandR egizter. Bun

—Local 1:0.CommandF egister. F ault

—Local1:0.CammandR egister. DizableM etwark,

—Local1:0.CommandR eqgister. H altS canner

| ocal 1:0.CommandF egister. R ezet

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.

SLogix 5000 - L35E_example [176%-L35E]* - [MainProgram - MainRoutine®]

B File Edit “iew Search Llogic Communications Tools Window  Help

o= g i@ -

Dffline . T RUM
Ma Farces >, ™ Ok
7 BaT

Mo Edits =8 =

ortroller L3SE_example
Controller Tags
Controller Faulk Handler
"7 Power-Up Handler
Tasks
ﬁ MainTask.
= @ IMainPrograrn

Exj MainRoutine
71 Unscheduled Programs

otion Groups

"7 Ungrouped Axes

Trends

Data Types

:ﬂ, User-Defined

:ﬂ, Skrings

:ﬂ, Predefined

:ﬂ, Module-Defined

10 Configuration

O [1] 1769-L35E Ethernet Port LocalENE
Fifi “ompactBus Local

f] [1]1769-SDM/E sdn_scannert

- 8 X
|l -l Sl E ME &)
E ’F.;: Path: |<n0ne> :Iﬁ
A Hlelfi| 2]y [ o] | ore f ose oo | 2
i} LILI\ Favortes K Bit 4 TimeriCourter A InputiOutput 4 Compare 4 ComputeMath A Movelogical A File
1] Salesle|
SDM_run Local:1: 0. CommandRegister Run A
0 [u

C

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: Bridging
through Ethernet to

DeviceNet

EtherNet/IP network

You can use the controller to bridge messages between devices; the
controller supports one connected and one unconnected message
between devices. The controller will only bridge messaging data (not
I/O data), and there is limited buffering to store waiting messages that
bridge networks.

IMPORTANT The update time of local I/O modules may increase

when the controller is bridging messages.

Bridging over the CompactLogix controller should be
targeted toward applications that are not real time
dependent, such as RSLogix 5000 program
downloads and ControlFlash updates.

The 1769-L32E, -L35E controller can bridge from the serial or
EtherNet/IP port to DeviceNet. The 1769-L31 controller can bridge
from either serial port to DeviceNet.

For example, a message originates at a workstation and bridges
through a CompactLogix system to DeviceNet devices.

workstation

DeviceNet network

ol ||

1769-L3xx controller with
1769-SDN scanner

1734 POINT 1/0 modules

The CompactLogix controller can bridge these combinations of
networks:

Messages that originate on this And end on this network:
network:
EtherNet/IP DeviceNet
RS-232 serial
RS-232 serial EtherNet/IP
DeviceNet

Publication 1769-UMO011B-EN-P - March 2004



4-14
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Bridging from Ethernet to DeviceNet lets you use one workstation to
program the CompactLogix controller on Ethernet, as well as to
maintain DeviceNet devices via RSNetWorx for DeviceNet software

Maintaining DeviceNet devices via a bridge

Use RSNetWorx for DeviceNet software to manage your DeviceNet
network and devices. This screen shows how you would navigate
through an Ethernet-to-DeviceNet bridge to select specific devices.

You navigate through the 1769 bus to select the 1769-SDN module to

get to DeviceNet devices.

s RSLinx Gateway - [RSWho - 1] -|o|x|
&5 Fle Edt View Communications Staton DDE/OPC Securty Window Help =]
5| 2l 518] elie] ]
v Autohrowse Fefrash I a Browsing - node 29 not found
(= 8 10.88.35.48, 1769-L35E Etherret Port, 1769-L35E Ethernet Port | [ Acdress Cevice Type [ oriine Hame
E ﬁi Backplane, CompactLogix System a0 1769-50M Scanner Module
00, CompactLogix Processor, Medium_MPC_D vl 1765-50M Scanner Module
M 01, 1769-L35E Ethernet Port 02 1758-50M Scanner Module
=l 03, Local 1769 Bus Adapter, VA1763/4 @ 10 1734-0R2EAC Zpt DC Qufput
E‘ ﬂ 1769 Bus, 1769 Bus g 11 1734-IB2/C 2pt OC Input
00, Local 1769 Bus Adapter, YA 176978 g 12 1734-CV4E/C dpt DC Quitput
01, 1763-2 Chan, Quadrature, 4 Chan. Single- EE 13 1734-1v 2/ 2pt DT Input
E|- 02, 1763-5DM Scanner Module, 1763-S00M g 14 1734-0OV4ERZ dpt DC Qutput
ﬁ Port2, Devicehat g 15 1734-I424C 2pt DC Input
03, 1769-24vdc Input, Relay Gutput ComboyfE g 16 1734-0E2C/C 2pt Current Quput
04, 1769-24vdc Input, Relay Qutput Combot g 17 1734-IE2v/C 2pt Analog Woltage Input
IE 05, 1763-16pt 24vde Sink/Source Input _ILI
4] | o[ | 2l

For Help, press F1

[ o 05/26/03 |03:141PM 4
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Sending a MSG instruction from the controller to a
DeviceNet device

1. For Compactl, create a controller-scoped tag and select the
MESSAGE data type.

2. Enter a MSG instruction.

In this example logic, a message is sent when a specific
condition is met. When count_send is set, send count_msg.

count_send  count_msg.en MSG
1 F J/F Type - Unconfigured —CEN
Message Control count_msg .| —CDND>—
4<ER>*

3. Configure the MSG instruction. On the Configuration tab:

For this item: Specify:
Message Type CIP Generic Read or

CIP Generic Write
Source Tag Tag containing the data to be transferred
Number of Elements Number of array elements to transfer
Destination Tag Tag to which the data will be transferred

4. On the Communication tab, specify the communication path.

You must enter the communication path. If you want to send a
MSG instruction to a 1734-OB3E module at node 10 in this
bridging example, the communication path is:

For this item: Specify:
Communication Path 1,3,1,2,2,10
where:

1 is the virtual backplane of the CompactLogix controller
3 is slot number of the Local 1769 Bus Adapter

1 is the 1769 backplane

2 is the slot number of the 1769-SDN module

2 is the DeviceNet network

10 is the node number of the 1734-0B2E

If you send messages via DeviceNet, either local or through a bridge,
program the MSG instructions sequentially. The 1769-SDN has limited
buffering capability for MSG instructions.
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Notes:
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Chapter 5

Using This Chapter

Default Communication

Communicating with Devices on a Serial Link

For information about: See page
Default communication configuration 5-1

Configuring your system for a serial link 5-3
Example 1: Workstation directly connected to a CompactLogix controller 5-10
Example 2: Workstation remotely connected to a 5-11
CompactLogix controller

Example 3: CompactlLogix controller connected to a bar code reader 5-15
Example 4: Bridging through serial 5-18

The CompactLogix controller has the following default serial

Configuration configuration:
Parameter: Channel 0 Default: Channel 1 Default
(1769-L31 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.

>

Publication 1769-UMO011B-EN-P - March 2004



5-2  Communicating with Devices on a Serial Link

TIP

Publication 1769-UM011B-EN-P - March 2004

System protocol options

The serial port supports:

e DF1 full-duplex

e DF1 master

e DF1 slave

e DH-485

e ASCII (user mode) channel 0 only

e Modbus (user mode protocol) via ladder logic routine

Modbus support

To use Logix5000 controllers on Modbus, you connect through the
serial port and execute a specific ladder logic routine. The ladder logic
routine is available on the CD for RSLogix 5000 Enterprise
programming software. For more information, see Using Logix5000
Controllers as Masters or Slaves on Modbus Application Solution,
publication CIG-AP129A-EN-P.

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. 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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Configuring Your System for

a Serial Link

The Default Communication Push Button is located on the front of the
controller in the lower right corner.

Default Communication
Push Button

For the CompactLogix controller to operate on a serial network,
you need:

e a2 workstation with a serial port
¢ RSLinx software to configure the serial communication driver

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

IMPORTANT

Limit the length of serial (RS-232) cables to 15.2m
(50 ft).

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.
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Step 1: Configure the hardware

Channel 0 on the CompactLogix controllers is fully isolated and does
not need a separate isolation device. Channel 1 on the 1769-L31 is a
non-isolated serial port.

1. Determine whether you need an isolator

If you connect channel 1 of the 1769-L31 controller 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 the controller directly to a
programming workstation.

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

<« port 2: mini-DIN 8 RS-232

baud rate selector switch g

port 1: DB-9RS-232, DTE > <«—— dc power source selector switch

terminals for external 24V dc
power supply
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2. Select the appropriate cable.

Are you using Use this cable:

an isolator?

no The 1756-CP3 cable attaches the controller directly to the controller.
1 CD 1 CD
2 RDX 2 RDX
3 TXD 3 TXD
4 DTR 4 DTR
COMMON COMMON

— 6 DSR |— —— 6 DSR [——

7 RTS 7 RTS
8 CTS 8 CTS
9 9

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

You can also use a 1747-CP3 cable (from the SLC product family). This cable has a taller
right-angle connector housing than the 1756-CP3 cable.

yes The 1761-CBL-APQO cable (right-angle connector to controller) or the 1761-CBL-PMO2 cable
(straight connector to the controller) attaches the controller to port 2 on the 1761-NET-AIC isolator.
The mini-DIN connector is not commercially available, so you cannot make this cable.

DB-9 right-angle or straight cable end ~ 8-pin, mini-DIN 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

3. Connect the appropriate cable to the serial port.
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Step 2: Configure the serial port of the controller

1. In RSLogix 5000 programming software, select the Edit — Controller folder.

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

4 RSLogix 5000 - example [1769-L35E]*

File Edit Wiew Search Logic Communications T
als(@| 8] 4l=(e] ol
Dffline 1. T RUN E{
Mo Forces b, ::DK qr Il
Mo Edits =5 - E,’ED‘T
Ll
NSNS =]
Controller Tag Wiy
-3 Controller Fau  pyint ]

-3 Power-UpHan ————

R - | -

E@ MainTask.

4 controller Properties - example

Swstem Protocal I Uzer Protocal I F ajor Faults I Miror Faults

=10l

I Morvolatile Memory

Shoy Difine Yalies |

Date/Time | Advanced I SFC Execution | File
General Serial Part

Mode:

Baud Rate: 19200

Data Bits: I 8 ~ I

Parity: Mone A

Stop Bits: I'I 'I

Cantral Line: IND Handshake j

RTS Send Delay
RTS Off Delay:

™| Continuous Carries

ID [%20 )
ID

[x20 mg)

o1

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 Pratocol 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 (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).

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.
Select 1 or 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

4 Controller Properties - example

Dated Time: I Advanced | SFC Execution I File | Maorvaolatile Memon
General I Serial Port System Protocol I User Protocol I M ajor Faults I Minor Faults

= . Error Detection
Pratocal: DF1 Paint b Point ’_ & BCC ¢ CRC

=10 x|

Mak. Receive Limit:
EMO Tranzmit Limit: |3
ACE Timeaut: ISD [#20 mz]

Embedded Responses: |;§,utgdetect LI

Station Address: ID
=han o5 ¥ Enable Duplizate Detection
|3

,TI Cancel Apply

Help

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.

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

5-10

DF1 master mode

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

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).

5-13

DF1 slave mode

using a controller as a slave station in a master/slave serial communication network.

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.

5-13

User mode
(Channel 0 only)

communicating with ASCII devices.

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

5-15

DH-485

communicating with other DH-485 devices multi-master, token passing network
allowing programming and peer-to-peer messaging.

6-1
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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”.

“ Rockwell Software RS5Linx Lite - [R5Who - 1]

Station  Security  Window Help

LConfigure .

Configure Shortcuts...
Configure Client Applications...
Configure CIE Options...

&

Driver Diagnostics...
CIF Diagnostics...

in= Gateways
Etherret

2. Specify a name for the driver.

Click Add New.

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

Click OK.

Configure Drivers

"Avallahle Driver Types

Close |
fdd New.. |

Cancel
[46_DF1

Configure RS-232 DF1 Devices

Device Mame: AB_DF1-1

Comm Port: | COM1 v [N | i 5550 / Corny

Station Number. ’007

[Decimal)

Baud FRate: | 19200 h

Farity: |None - Eror Checking: |BCC -
Stop Bits: |1 - Protocol: |Full Duplex  ~

Auta-Configure

Delete | Help

I™ Use Modem Dialer

=]

Cancel |

- Configured Drivers:
Name and Deseription [ Status
e
Startip;
Gitart
i
DERE
Add New RSLinx Driver [<]
Chooss & name for the new diiver TTRE
5 e iy

Publication 1769-UMO011B-EN-P - March 2004



5-10 Communicating with Devices on a Serial Link

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

Directly Connectedto a

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

CompactLogix Controller

1769-L3xx controller

serial

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 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 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

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 initiates polling packets to slave stations This communication method is most often used for
communication  according to their position in the polling array(s). point-to-multipoint configurations.

mode Polling packets are formed based on the contents  This method provides these capabilities:

of the normal poll array and the priority poll array.

e slave stations can send messages to the master station
(polled report-by-exception)
e slave stations can send messages to each other via the
master (slave-to-slave transfers)
e master maintains an active station array
The poll array resides in a user-designated data file. You can
configure the master:
o t0 send messages during its turn in the poll array
or
o 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 initiates communication to slave stations using

communication  only user-programmed message (MSG)

mode 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 0 to 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).

EQT suppression

Select whether or not to suppress sending EOT packets in response to a poll. The default is not to suppress sending
EOQT 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 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 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:
e Message Based (slave cannot initiate messages)
e Message Based (slave can initiate messages) - default
e Standard (multiple message transfer per node scan)
e Standard (single message transfer per node scan)

Master transmit

Standard polling modes only

Select when the master station sends messages:
e between station polls (default)
e 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[1] 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.
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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

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

Examp'e 3: cOmpactLogix In the following example, a workstation connects to a bar code
reader. Channel 0 of the CompactLogix controllers supports ASCII. A

Controller Connected to a bar code reader is an ASCII device, so you configure the serial port

Bar Code Reader differently than in the previous examples. Configure the serial port for
User mode, rather than the system mode.

ST Bl

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
3TOX |[— «~— 1 3TDX
4DTR =X = 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
L1 6DSR 6DSR —
7RTS 7RTS
|: 8 CTS 8 CTS :|
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 Ignare, 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

ASCII instructions are used to communicate with ASCII devices that
you connect to channel 0. 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.
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Examp'e 4: B"dgmg You can use the controller to bridge between networks; the controller
. supports one connected and one unconnected message between
through the Serial Port devices. The controller will only bridge messaging data (not I/O data),
and there is limited buffering to store waiting messages that bridge
networks.

You can bridge from serial to Ethernet or from serial to DeviceNet.

T T ad [he update time of ll()caI.I/C.) modules may increase
when the controller is bridging messages.

Bridging over the CompactLogix controller should be
targeted toward applications that are not real time
dependent, such as RSLogix 5000 program
downloads and ControlFlash updates.

IMPORTANT the 1769-1L31 controller, you cannot bridge from

one serial port to the other serial port.

For example, you can use RSLogix 5000 software via a
serial-to-Ethernet bridge to set the IP address of the EtherNet/IP port
of the controller.

1. Make sure the controller is installed and running.

2. Connect to the controller via the serial connection.

3. Start RSLinx software. The RSWho window opens.
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4. Navigate from the RSWho window to the EtherNet/IP port of the
CompactLogix controller.

Starting with the serial driver (AB_DF1-1 in this example), you
can locate the CompactLogix controller. From there, expand the
backplane of the CompactLogix system and you can see the
EthetNet/IP port.

Right-click on the Ethernet port (not the controller) and select
Module Configuration

SLinx Gateway - RSWho - 1
& it Miew  Commur ns Station DDEJOPC  Security ‘Window Help

2| 5| 55| @] ¥
EARSWho - 1

W futobrowse Fefresh I Not Browsing

; -§5 Linx Gateways, Ethernet
&g 1764-PCD-1, DeviceNet & Ethernet
£5 AB_DF1-1, DF1
E|- g 01, CompactLogix Processar, Ricks_L35E

1= ) Backplane, CompactLogix System
) 00, G tLagix Processor

[l 03, Local

H [+
&5 AB_ETHIP-1, Ethernet
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Notes:
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Chapter 6

Using This Chapter

Communicating with Devices on a
DH-485 Link

When using a CompactLogix controller it is recommended that you
use NetLinx networks (EtherNet/IP, ControlNet, or DeviceNet)
because excessive traffic on a DH-485 network may make it
impractical to connect to a CompactLogix controller with

RSLogix 5000 programming software. CompactLogix processors fully
support the DH-485 protocol, but using the recommended NetLinx
networks is more practical.

The DH-485 protocol uses RS-485 half-duplex as its physical interface.
(RS-485 is a definition of electrical characteristics; it is 7ot 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 6-2
Planning a DH-485 network 6-5
Installing a DH-485 network 6-7

IMPORTANT R DH-485 n.et?vork consists of multiple cable
segments. Limit the total length of all the segments to
1219m (4000 ft.).
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c°nﬁguring Your System for For the CompactLogix controller to operate on a DH-485 network,

a DH-485 Link
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you need:

e 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).

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

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.
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Step 1: Configure the hardware

The RS-232 port is built-in to the front of the CompactLogix controller.
The 1769-L31 controller has two serial ports. Connect the serial port to
an RS-232-to-RS-485 interface converter. One possible converter is the
1761-NET-AIC interface converter.

port 2: mini-DIN 8 RS-232

RS-485 port

baud rate selector switth ———Jm»

port 1: DB-9 RS-232, DTE

dc power source selector switch

o

Li_n_ 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-APQO

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.

SLogix 5000 - example [1769-L35E]*
File  Edit

Controller Propetrties - example

View Search Logic Communications T

Fimar Faults I Drate/Time | Advanced | SFC Execution I

=0l x|

Fil= I Harealatile Memany I

M ajor Faults

2 | qu nl @I & || El ﬂl ﬁl I General I Serial Port System Pratocal® Uzer Pratacal I
Offline fl. ™ RUM E . Error D etection
Mo Forces b, F gAKT 4} m etz ’V " BCC & CRC
Mo Edits = /0 SN A ID ¥ Enable Duplicate Detection
ll Max Station Address: |3'| 3:
| ﬂ |E§,|E@|E@°| @l Token Hold Factor: |1 3:

Werify

Controller Tag
[ Contraller Fau
L2 Power-Up Han
-5 Tasks

: E% ElainTask

Prink

Chrl+P

b 4

o1

Cancel Apply

Help

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

% Controller Properties - example

=0l x|

bimar Faults | Drate/Time | Advanced

SFC Execution I

Filz I Motwalatile Mermory

The grayed out settings are selections

General Serial Port Syztem Protocaol* Uzer Protocol Major Faults
that do not apply to a DH-485 network. ! !

Mode: Show Offine Yalues

Baud Rate: |1920|j vI

Data Bits: IS 'I

Parity: INone 'I

Stop Bits: I'I 'I

Contral Line:

I Mo Handshake

=l
I~ Confinuous Carier

RTS Send Delay: ID
I—

RTS Off Delay: 0

[20 mz)
[20 mz)

[ ]

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:
o the maximum node address is the highest node number being used on the network
o 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:

e interconnection of 32 devices
e multi-master capability

e token passing access control

the ability to add or remove nodes without disrupting the
network

e 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 The maximum address .that the .1n1t1ator searches 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 0 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 RS shielded, twisted—.pair cable, either Bel(.ien 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 stripes

Shrink tubing recommended
Blue (3106A) or

Blue with white stripes (9842)

Multiple cable connection

to successive device

Termination
A

Common
Shield

6
5
4 B
3
2
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 - (Commaon)
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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Grounding and terminating a DH-485 network

\/\ - Jumper
6% ?;‘;e:] Z%%%ngahsllsximum \<%g g
: y ‘%]4 )
= S
i 85
V<\ Jumper |
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Browsing a DH-485 To ifrnprove}:1 perfor;nance whekn browsing a DH-485 ne;work,
configure the DH-485 network properties in RSLinx software to
Network RemOtely display only those nodes that actually exist on the network.

1. In RSLinx software, right-click on the DH-485 network you plan to browse and select Properties.

2. On the Browse Addresses tab, specify the lowest and highest addresses that exist on the DH-485 network.

AB_DH485 Properties 2=l

Browse Addresses | Advanced Browse Settings

¥ Browse only the specified addreszes:

Lowest addrezs [decimall: ID

Highest address [decimall: |31|

QK I Cancel | Apply | Help |

If you do not specify a specific range of addresses on the DH-485
network, the RSWho function in RSLinx software attempts to locate a
device at every node address. Trying to locate devices that do not
exist adds considerable time to displaying the RSWho window for the
nework.
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Appendix A

CompactLogix System Specifications

Using This Appendix
For information about: See page
1769-L32E, 1769-L35E Controller Specifications A-1
1769-L31 Controller Specifications A-2
1769-L31, 1769-L32E, 1769-L35E Environmental Specifications A-2
1769-131, 1769-L32E, 1769-L35E Certifications A-3
Real-Time Clock Accuracy A-3
Dimensions A4
Controller LEDs A-5
RS-232 Serial Port LEDs A-6
EtherNet/IP LEDs A-7
Battery Life A-9
1769-L32E, 1769-L35E
Controller Specifications
Description 1769-L32E ‘ 1769-L35E
Communication Ports CHO - RS-232 CH1 - EtherNet/IP
RS-232, fully isolated RJ-45 or 100BaseT
DF1, DH-485, ASCII EtherNet/IP
38.4 Kbits/s maxmium 10/100 Mbytes/sec
User Memory 750 Kbytes ‘ 1.5 Mbytes
Nonvolatile Memary 1784-CF64 CompactFlash
Maximum Number of /0 Modules 16 1/0 modules 301/0 modules
Maximum Number of I/0 Banks 3 banks 3 banks
Backplane Current 660 mA at 5V dc 660 mA at 5V dc
90 mA at 24V dc 90 mA at 24V dc
Maximum Power Dissipation 474 W 474 W
Power Supply Distance Rating 4 (The controller must be within four slot positions of the power supply.)
Battery 1769-BA
Weight 0.32kg (0.70 Ib.) 0.32kg(0.701b.)
Programming Cable 1747-CP3 or 1756-CP3
Panel Mounting Screw Torque 10-16in-Ib(1.1-1.8 Nm)
(using M4 or #8 screws)
Isolation Voltage 30V
Tested to withstand 710 dc volts for 60 seconds
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1769-L31 Controller
Specifications

1769-L31, 1769-L32E,
1769-L35E Environmental
Specifications
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Description 1769-L31
Communication Ports CHO - RS-232 CH1 - RS-232

DF1, DH-485, ASCII DF1, DH-485

fully isolated non-isolated

38.4 Khits/s maxmium 38.4 Kbits/s maxmium
User Memory 512 Kbytes

Nonvolatile Memory

1784-CF64 CompactFlash

Maximum Number of /0 Modules

16 1/0 modules

Maximum Number of I/0 Banks 3 banks

Backplane Current 330mAatbVdc
40 mA at 24V dc

Maximum Power Dissipation 261W

Power Supply Distance Rating

4 (The controller must be within four slot positions of the

power supply.)

Battery

1769-BA

Weight

0.30 kg (0.66 Ib.)

Programming Cable

1747-CP3 or 1756-CP3

Panel Mounting Screw Torque
(using M4 or #8 screws)

10-16in-Ib (1.1 - 1.8 Nm)

Isolation Voltage

30V
Tested to withstand 710 dc volts for 60 seconds

Description

1769-L31

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: 5G @ 10-500Hz
Shock
DIN mount Operating: 20G
Non-operating: 30G
Panel mount Operating: 30G
Non-operating: 40G
Emissions CISPA11: Group 1, Class A
Electrical /JEMC: The unit has passed testing at the following levels:

ESD Immunity (IEC61000-4-2)

4 kV contact discharges, 8 kV air discharges

Radiated RF Immunity
(IEC61000-4-3)

e 10V/M with 1kHz sine-wave 80%AM from
30MHz to 2000MHz

e 10V/m with 200Hz 50% Pulse 100%AM at
900MHz

Surge Transient Immunity
(IEC61000-4-5)

+1 kV line-line (DM) and +2 kV line-earth (CM) on signal

ports

Conducted RF Immunity
(IEC61000-4-6)

10Vrms with 1kHz sine-wave 80%AM from 150kHz to

80MHz




CompactLogix System Specifications ~ A-3

1769-L31, 1769-L32E,
1769-L35E Certifications

Certification: Description:
c-UL-us UL Listed for Class I, Division 2 Group A,B,C,D Hazardous Locations, certified for U.S. and
Canada
cgih European Union 89/336/EEC EMC Directive, compliant with:
e EN 50082-2; Industrial Immunity
e EN 61326; Meas./Control/Lab., Industrial Requirements
e EN 61000-6-2; Industrial Immunity
o EN 61000-6-4; Industrial Emissions
C-Tick() Australian Radiocommunications Act, compliant with:
e AS/NZS CISPR 11; Industrial Emissions
EtherNet/IP ODVA conformance tested to EtherNet/IP specifications

(1769-L32E, -L35E only)

(1) See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.

Real-Time Clock Accuracy

Ambient °C: Accuracy:
0°C +b4 10 -56 seconds/month
+25°C +9 to -124 seconds/month
+40°C -84 to -234 seconds/month
+55°C -228 to -394 seconds/month
+60°C -287 to -459 seconds/month
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] Dimensions

1769-L32E, 1769-L35E controller

67.5mm 70mm 35mm
(2.68in) (2.76in) (1.38in) ™
15mm 52.5mm
(.59in) (2.06in)
.
Allen-Bradley =":¢" —=_—1
Logix  L35E DemfceNet ) |- -
132mm
(5.20in)
(118mm) £ .
4.65in § O
i oy,
[
| 52.5mm | 35mm | 35mm | 35mm | 35mm/>‘
I (2.07in) [ (1.38in) ~ T (1.38in) [~ (1.38in) ~ |~ (1.38in)
30516-M
1769-L31 controller
67.5mm 70mm 35mm
(2.68in) (2.76in) (1.38in) ™|
15mm 52.5mm
(.59in) (2.06in)
I T O @) @)
N ——===
= =D Qs Il W=====|| |W=====
Logix  L35E DemfceNet |- |@ ~~~~~ JLI@~———~— -
132mm
(5.20in)
118mm
(4.65in)

CHANNEL 0

52.5mm | 35mm | 35mm | 35mm | 35mm_,‘
| (2.07in) [ {1.38in) 1" (1.38in) ~ |~ (1.38in) ~ [ (1.38in)
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Controller LEDs
Indicator: Color: Description:
RUN off The controller is in Program or Test mode.
solid green The controller is in Run mode.
FORCE off No tags contain I/0 force values.
/0 forces are inactive (disabled).
solid amber /0 forces are active (enabled).

/0 force values may or may not exist.

flashing amber

One or more input or output addresses have been forced to an On or Off state, but the
forces have not been enabled.

BAT off The battery supports memory.
solid red Either the battery is:
e not installed.
¢ 95% discharged and should be replaced.
1/0 off Either:
e There are no devices in the I/0 configuration of the controller.
¢ The controller does not contain a project (controller memory is empty).
solid green The controller is communicating with all the devices in its 1/0 configuration.
flashing green One or more devices in the I/0 configuration of the controller are not responding.
flashing red The controller is not communicating to any devices.
The controller is faulted.
0K off No power is applied.
flashing red If the controller is: Then:
a new controller the controller requires a firmware update
not a new controller A major fault occurred.
To clear the fault, either:
- Turn the keyswitch from PROG to RUN to PROG
- Go online with RSLogix 5000 software
solid red The controller detected a non-recoverable fault, so it cleared the project from memory.
To recover:
1. Cycle power to the chassis.
2. Download the project.
3. Change to Run mode.
If the OK LED remains solid red, contact your Rockwell Automation representative or
local distributor.
solid green Controller is OK.

flashing green

The controller is storing or loading a project to or from nonvolatile memory.
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CompactlLogix System Specifications

Indicator:

Color:

CompactFlash card LED

ATTENTION Do not remove the CompactFlash card while the

controller is reading from or writing to the card, as
indicated by a flashing green CF LED. This could

corrupt the data on the card or in the controller, as
well as corrupt the latest firmware in the controller.

Description:

CF

off

No activity.

flashing green

The controller is reading from or writing to the CompactFlash card.

flashing red

CompactFlash card does not have a valid file system.

RS-232 Serial Port LEDs

Indicator: Color: Description:

DCHO off Channel 0 is configured differently than the default serial configuration.
solid green Channel 0 has the default serial configuration.

CHO off No RS-232 activity.
flashing green RS-232 activity.

CH1 off No RS-232 activity.

(1769-L31 only)

flashing green

RS-232 activity.
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EtherNet/IP LEDs

These LEDS are only on 1769-L32E and 1769-L35E controllers.

Module Status (MS) indicator

Condition: Status: Indicates: Recommended Action:
off no power The controller does not have power. Check the controller power supply.
flashing green standby The port does not have an IP address and is Verify that the BOOTP server is running.
operating in BOOTP mode.
solid green 0K The port is operating correctly. Normal operation. No action required.
solid red held in reset The controller is holding the port in reset or the Clear the controller fault.
controller is faulted. Replace the controller.
self-test The port is performing its power-up self-test. Normal operation during power-up. No action
required.
major fault An unrecoverable fault has occurred. Cycle power to the controller.
Replace the controller.
flashing red updating The port firmware is being updated. Normal operation during firmware update. No
firmware action required.
Network Status (NS) indicator
Condition: Status: Indicates: Recommended Action:
off not initialized The port does not have an IP address and is Verify that the BOOTP server is running.
operating in BOOTP mode.
flashing green no CIP The port has an IP address, but no CIP connections  Normal operation if no connections are
connections are established. configured. No action required.
established If connections are configured, check

connection originator for connection error
code.

solid green CIP connections ~ The port has an IP address and CIP connections Normal operation. No action required.
established (Class 1 or Class 3) are established.

solid red duplicate IP The port has detected that the assigned IP Verify that all IP addresses are unique.
address address is already in use.

flashing self-test The port is performing its power-up self-test. Normal operation during powerup.

red/green
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Link Status (LNK) indicator

Condition: Status: Indicates: Recommended Action:
off no link The port is not connected to a powered Ethernet  Verify that all Ethernet cables are connected.
device. Verify that Ethernet switch is powered.

The port cannot communicate on Ethernet.

flashing green self-test The port is performing its power-up self-test. Normal operation during powerup.
data The port is communicating on Ethernet. Normal operation.
transmission and No action required.
reception
solid green link OK The port is connected to a powered Ethernet Normal operation.
device. No action required.

The port can communicate on Ethernet.
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Battery Life

Time ON/OFF at 25°C (77°F) at 40°C (104°F) at 60°C (140°F)
Always OFF 14 months 12 months 9 months

ON 8 hours per day 18 months 15 months 12 months

b days per week

ON 16 hours per day 26 months 22 months 16 months

5 days per week

Always ON

There is almost no drain on the battery when the controller is always ON.

Battery duration after the LED turns on

The battery indicator (BAT) warns you when the battery is low. These
durations are the amounts of time the battery will retain controller
memory from the time the controller is powered down after the LED
first turns on.

Temperature Duration
60°C 8 days
25°C 25 days
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Notes:
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Appendix B

EtherNet/IP Diagnostics

I Using This Appendix The 1769-L32E and 1769-L35E controllers support web-based
diagnostics.
For information about: See page
Module information B-2
TCP/IP configuration B-2
Diagnostic information B-3

The EtherNet/IP controllers support web-based diagnostic pages that
offer both internal and network diagnostics. To view the main web
page, type the controller’s IP address in your browser’s address field.

L=
Fie Edit View Favorites Tooks Help ﬁ
Ggack + = v @ [£] Al | Busearch GilFavortes vedia (B | B S [E - 5 1
Address [&] htep:1192.168.1.,103 ~| P ‘Llnks 3

Rockwvell
Automation
100-Mb 1769-L35E Ethernet Port
% Module Information
& TCPAP Cof ation
% Diagnostic Information
i Chassis Who
=
[&&] hetp:j7192.166.1.103jdiagsWho htm [ [ 4 nternet 7

From the main page, select links to display specific diagnostic
information.
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Module Information

TCP/IP Configuration
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Use the Module Information to display identification information
about the controller.

/3 Enet Module Info - Microsoft Internet Explorer

File Edit View Favorites Tools  Help

—lojx|

GBack + = - @ @] & | Qoearch GuFavorites Preda B G- S E-EH E

Address [&] http:/192.168.1,103/infaDisplay htm

Rockwell
Automation

100-Mb 1769-L35E Ethernet Port

] Peo [k >

Module Information
[Product Name 1762-L35E Ethernet Port
[Vendor 1
[Product Type 12
[Product Code 120
Idodule Revision 12.23
|[Serial Mumber S BC2140B0
”Module Status [Unleyed
|[Bodule Name * Mot Configured *
”Module Description * Mot Configured *
”Moduls Location * Mot Configured *

”Firmware Tdentification

Jun 12 2003, 10:12:38 R1.18

”Moduls Uptime

17h:36m:46¢

Llodule Home Page | Iadule Information | TCEAP ©

| D Information | Chassis Wha

|&] bone

s

| mternet

Use the TCP/IP Configuration page to display the current TCP/IP
configuration settings for the controller.

3 Enet Config Display - Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help

=1

wBak v = - (@ [H] A Bseach [GFavores @veda (B | BN S [F - 2 1

Address [{€] http:1152.168.1.103fconfigbisplay him

] @0 | nks >

Roclkwvell
Automation

100-Mb 1769-L35E Ethernet Port

| TCPJIP Configuration

[P Address 182.168.1.103
Subnet Mask 255.255.255.0
Gateway Address * Mot Configured *
[MName Server 0.0.0.0

Secondary MName Server 0.0.0.0

[Default Domain MName * Mot Configured *
[EOOTP Enabled o

[Ethernet Address 00:00BC21:A0B0

Muodule Home Page | Wodule Information | TCPAP Confiuration | Diagnostic Information | Chassis Who

=
R T

[&] pone
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Diagnostic Information

Use the Diagnostic Information page to display diagnostic information
about:

e Class 1 connections - The most time critical connections,
including I/O and produce/consume connections.

e Class 3 connections - The less time critical connections, such as
those used for MMI and PLC programming or PLC to PLC

messaging.

iix
Fle Edt View Favorites Took Help |
Ggack = - (@D [ A Busearch [GalFavortes vedia (B | - S E - 5 H
Address [] hitp: /192,168, 1. 103/diagsDisplay him ~| P ‘Llnks &

100-Mb 1769-L35E Ethernet Port
Diagnostic Information

Connection Manager Network Statistics Miscallansous

@ Connection Manager Statistics @ Ethernet Statistics @ Encapsulation Statistics
@ ICMP Statistics @ Enct/TP (CIP) Statistics
@ IGMP Statistics @ Class 1 (CIP) Packet Statistics
@ P Statistics @ Class 1 (CIP) Active Transports
@ UDP Statistics @ Class 3 (CTP) Active Transports
@ TCP Statistics @ Heap (CTP) Statistics
@ Metwork Memory Statistics @ General Memory Statistics

@ Mibuf Statistice

Llodule Home Page | Module Information | TCRAF Configuration | Diagnostic Information | Chagssis Who

=
[ R T

In the Miscellaneous section, you can get access to:

e Encapsulation statistics - General information about TCP
connections, such as active incoming or outgoing connections
and the total limit of TCP connections that can be made to the
device.

e Class 1 (CIP) packet statistics - Information about the speed,
duplex and user datagram (UDP) packet rates of CIP

connections.

e Class 1 (CIP) transports - Specific information about any Class 1
(CIP) connections made to the device.

e Class 3 (CIP) transports - Specific information about any Class 3
(CIP) connections made to the device.
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Encapsulation statistics

The Encapsulation Statistics offer general information about TCP
connections coming into and going out of the device.

Field:

Definition:

Cumulative Encap (TCP) Connections

The total number of incoming and outgoing TCP module connections since powering up.

Active Total Encap (TCP) Connections

The number of incoming and outgoing TCP module connections currently active.

Total Encap (TCP) Connection Limit

The maximum number (64) of incoming or outgoing TCP connections the module can make
at any single moment in time.

Active Incoming Encap (TCP) Connections

The number of TCP module connections coming in from the Ethernet media currently
active.

Incoming Encap (TCP) Connection Limit

The maximum number (64) of incoming TCP connections the module can make at any
single moment in time.

Active Outgoing Encap (TCP) Connections

The number of TCP module connections going out to the Ethernet media currently active.

Outgoing Encap (TCP) Connection Limit

The maximum number (64) of outgoing TCP connections the module can make at any
single moment in time.

Class 1 (CIP) packet statistics

The Class 1 (CIP) Packet Statistics offer information about the speed,
duplex and user datagram protocol (UDP) frame rate of TCP
connections coming into and going out of the device.

Field: Definition:

Link Status Denotes whether the current link is active or inactive.

Speed The speed that the module is passing data over the Ethernet network.
Mode The module’s communication mode, full-duplex or half-duplex.

Total Packet Capacity

Total number of Class 1 UDP packets your module can handle over the Ethernet network at
any time.

Total Class 1 Packets/Second

Number of Class 1 UDP packets your module is currently receiving or transmitting over the
Ethernet network.

Actual Reserved Class 1 Capacity

Number of Class 1 UDP packets your module can receive or transmit over the
Ethernet netwaork.
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Class 1 (CIP) transports

The Class 1 (CIP) Transports offer specific information about Class 1
(CIP) connections coming into and going out of the device.

Field: Definition:

Type Type of connection. This field can be either consumer or producer.

Trigger The mechanism by which the producer produces new data. The mechanism can
be Cyclic, Change-of-State, or Application triggered

State The state of the connection, either active or inactive.

Remote Address

The remote IP address of the connection’s originator or destination.

Bridged

Denotes whether the connection is bridged across the controller or not.

Class 3 (CIP) transports

The Class 3 (CIP) Transports screen offers general information about
TCP connections coming into and going out of the device

Field: Definition:

Type Type of connection. This field can be either consumer or producer. However, for class 3,
this will be Client or Server.

State The state of the connection, either active or inactive.

Remote Address

The IP address of the originator or destination.

Bridged

Denotes whether the connection is bridged across the controller or not.
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Notes:
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Appendix C

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.

Operations that dynamically allocate memory are:

e Messages

e Connection to a Processor with RSLogix 5000
e RSLinx Tag Optimization

e Trends

e 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.
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Messages Messages can come in and go out of the controller via the Ethernet
port or the serial port, causing memory allocation as described in the
table below. The memory allocations for messages destined to I/O are
accounted for in these allocations. One simple method to reduce the
effect 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.
Type Connection Established Dynamic Memory
Allocated
Ethernet Port | 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.

Item 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"

(1) In general, we estimate that one tag takes about 40 bytes of memory.
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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:

e the number of “Maximum Messaging Connections per PLC”
configured in RSLinx

e whether the “Use Connections for Writes to ControlLogix
processor” is checked

e the number of connections needed to optimize throughput

IMPORTANT These Var'iables are per path. F(?r examplg, 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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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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For more information, contact your local distributor or Rockwell Automation
representative, or visit http://support.rockwellautomation.com.

Installation Assistance

If you experience a problem with a hardware module within the first 24
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help in getting your module up and running:

United States 1.440.646.3223
Monday — Friday, 8am — 5pm EST

Outside United Please contact your local Rockwell Automation representative for any
States technical support issues.

New Product Satisfaction Return
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when shipped from the manufacturing facility. However, if your product is
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Outside United Please contact your local Rockwell Automation representative for
States return procedure.
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