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Important User Information

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

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

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

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

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

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

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

IMPORTANT Iden.tifie.s information that i§ critical for successful
application and understanding of the product.

Identifies information about practices or circumstances
that can lead to personal injury or death, property
damage, or economic loss. Attentions help you:

ATTENTION

¢ identify a hazard
e avoid a hazard
e recognize the consequence

AT VILL] Labels may be located on or inside the equipment (e.g.,
drive or motor) to alert people that dangerous voltage may
be present.

BURN HAZARD Labels may be located on or inside the equipment (e.g.,
drive or motor) to alert people that surfaces may be
dangerous temperatures.

o e |l




Summary of Changes

sllmmary of Changes This document describes how to use the CompactLogix controller.
Changes for this version are marked by change bars in the margin, as
shown to the right.

The most significant change to this manual is the inclusion of the
1769-L35CR CompactLogix controller. Table Summary of Changes.1
describes the major changes in this version.

Table Summary of Changes.1

In this section: This information was added:

Chapter 1 Basic description of the 1769-L35CR
CompactLogix controller

Chapter 4 Communicating with Devices on a ControlNet Link Via the
1769-L35CR CompactLogix controller

Appendix A 1769-L35CR specifications and dimensions

Appendix B Description of ControlNet LEDs

Other changes have been made throughout this manual and, although
not significant enough to warrent mention in the table above, they are
marked by change bars.
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Notes:
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Preface

Who Should Use
This Manual

How to Use This Manual

Related Documentation

Table Preface.1

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.

The core documents listed in Table Preface.1 address the Logix5000
family of controllers:

If you are:

Use this publication:

a new user of a Logix5000 controller

Logix5000 Controllers Quick Start

This quick start provides a visual, step-by-step overview of the basic steps you need to publication 1756-QS001

complete to get your controller configured and running.

an experienced user of Logix5000 controllers

Logix5000 Controllers System Reference

This system reference provides a high-level listing of configuration information, controller | publication 1756-QR107

features, and instructions (ladder relay, function block diagram, and structured text).

any user of a Logix5000 controller

Logix5000 Controllers Common Procedures

This common procedures manual explains the common features and functions of all publication 1756-PM001

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 CompactLogix 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 installing a 1769-L35CR 1769-L35CR CompactlLogix Controller 1769-IN070

CompactLogix controller Installation Instructions

Information on how to use ControlNet modules, ControlNet Modules in Logix5000 Control Systems CNET-UMO0O1

including the 1769-L35CR CompactLogix controller, for | User Manual

common Logix5000 control system functions

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 1/0 1769-SDN DeviceNet Scanner Module 1769-UMO009
User Manual

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

programmable controllers.

Wiring Guidelines

To view manuals, visit www.rockwellautomation.com/literature. To
purchase a manual, contact your local Rockwell Automation
distributor or sales representative.

Conventions Used in
This Manual

steps.

The following conventions are used throughout this manual:

¢ 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

Using the Right Controller

What Is CompactLogix?

Use this chapter to gain a basic understanding of what a your

CompactLogix controller is.

Table 1.1
For information about: See page
Using the Right Controller 1-1
Loading Controller Firmware 1-4

Developing Programs

1-12

Selecting a System Overhead Percentage

1-16

The CompactLogix controller, part of the Logix family of controllers,

provides a small, powerful, cost-effective system built on the

following components:

e The CompactLogix controller is available in different
combinations of communication options, user memory, tasks
supported and I/O supported. Each of these controllers supports
use of the CompactFlash card for nonvolatile memory.

Table 1.2
Controller: Available Communication options: Number of Number of local I/0
memory: tasks supported: modules supported:
1769-L35CR 1.5 Mbytes 1 port ControlNet - supports redundant media |8 30
1 port RS-232 serial (system or user protocols)
1769-L35E 1 port EtherNet/IP
1 port RS-232 serial (system or user protocols)
1769-L32E 750 Kbytes 1 port EtherNet/IP 6 16
1 port RS-232 serial (system or user protocols)
1769-131 512 Kbytes 1 port RS-232 serial (system or user protocols) |4
1 port RS-232 serial (system protocol only)
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1-2  What Is CompactLogix?

e RSLogix 5000 programming software supports every

Logix controller.

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

IMPORTANT

When mounting the CompactLogix system,
either use screws to panel mount system OR
use DIN rail. Do NOT use both. Use of both

mounting methods may cause the system to
fail.

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

Figure 1.1
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The newer 1769-L3xx controllers (i.e., 1769-L35CR, 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:

increased user memory up to 1.5 Mbytes

as many as 8 tasks (1769-L20, -L30 controllers support 4 tasks)
CompactFlash for non-volatile memory storage

extended I/O capacity up to 30 I/O modules

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

backplane messaging support

integrated ControlNet support (1769-L35CR only), including
control of distributed I/O

redundant ControlNet media (1769-L35CR only) that allows the
controller to send signals on two separate ControlNet segments.
In this case, the receiving node compares the quality of the two
signals and accepts the better signal to permit use of the best
signal; redundancy also provides a backup cable should one
cable fail.

integrated EtherNet/IP support (1769-L35E and 1769-L32E only),
including control of distributed I/O

increased 1/O performance allows 1ms backplane requested
packet interval (RPD) under certain conditions
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Loading Controller The controller ships without working firmware. You must download
Fi the current firmware before you can use the controller. To load
iIrmware 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.

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, ControlNet or EtherNet/IP
connection to the controller. Flashing via a ControlNet or 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 a ControlNet or EtherNet/IP connection,
browse through the network port, across the virtual backplane, and
select the appropriate controller. The example below shows an
EtherNet/IP connection.

-13\\ RSLinx Gateway - [RSWho - 1] — |EI il
&5 Fle Edit ¥iew Communications Station DDE/OPC Security  Window Help - |E il
2| 2| 218| Blie| %]

MNot Browsing

IV Autabrowse I by EE

E‘ ’ 10.88.60.120, 1789-L35E Ethernet Port, 1769-L35E Ethernet Port :I EE
: [=]- ﬂ Backplane, CompactLogix System Channel 0 DFL
00, Compact ogix Processor ~
v 01, 1769-L35E Ethernet Fort

03, Local 1763 Bus Adapter, YALTES/A LI
For Help, press F1 [ [Nom 08/11/03 [0%:132M
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Using ControlFlash to load firmware

Depending on your controller type, you can use ControlFlash to load
firmware through one of the following:

e ControlNet connection — available on the 1769-L35CR only

e an Ethernet connection (an IP address must already be assigned
to the Ethernet port) — available on the 1769-L32E and
1769-L35E only

e a serial connection — available with all CompactLogix
controllers.

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.

4. 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, the
utility will require a valid IP address before connecting to the
controller.

5. Select the controller and click OK

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 ControlFlash software, click Cancel and then click Yes.
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Using AutoFlash to load firmware

You can use AutoFlash to load firmware through either a ControlNet
or 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, the
utility will ask for a valid IP 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 AutoFlash software, click Cancel and then click Yes.
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Using a CompactFlash card to load firmware

The 1769-L35CR, 1769-L35E, 1769-L32E, and 1769-L31 controllers
support CompactFlash. A CompactFlash card provides nonvolatile
memory for the controller. This is an optional feature and is not
required to operate the controller.

ATTENTION Do not remove the CompactFlash card while the
controller is reading from or writing to the card, as

f} 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.

To install the card, do the following steps:
1. Push the locking tab to the right.
2. Insert the 1784-CF64 Industrial CompactFlash card into the
socket on the front of the controller. The label of the
CompactFlash card faces towards the left. Match the orientation

arrow on the card with the arrow on the front of the controller.

Figure 1.2
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The CompactFlash card supports removal and insertion under power.

m When you insert or remove the CompactFlash Card
while 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.

To remove the CompactFlash card, push the locking tab away from
the CompactFlash card and pull the CompactFlash card from the
socket.

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.

TIP 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
program and firmware image stored on the CompactFlash card
is loaded into the controller.
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Connect the 1769-BA
Battery

The controller is shipped with the 1769-BA battery packed separately.
To connect the battery, follow the procedure shown below.

The 1769-BA battery is the only battery you can use
with the 1769-L31, 1769-L32E, 1769-L35CR and

f} 1769-L35E CompactLogix controllers. The 1747-BA

battery is not compatible with these CompactLogix
controllers and may cause problems.

IMPORTANT RS remove the.plas“tlc insulation covering the
battery. The insulation is necessary to protect the

battery contacts.

1. Insert the battery into the battery port.

Figure 1.3

31499-M

2. Insert the battery connector into the connector port. The
connector is keyed to engage with the correct polarity.

Figure 1.4

31500-M

Publication 1769-UM011C-EN-P - September 2004



1-10  What Is CompactlLogix?

3. Slide the side cover back until it clicks into position.

A

When you connect or disconnect the battery 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.

For Safety information on the handling of lithium
batteries, including handling and disposal of leaking
batteries, see Guidelines for Handling Lithium
Batteries, publication AG 5-4.

Figure 1.5

Automatic Save of User Program

When the 1769-BA battery is installed, the user program is
non-volatile and maintained during interruptions in power to the

controller (e.g., outages or cycles).

Table 1.3 describes typical battery life in certain conditions.

Table 1.3
Time ON/OFF at25°C (77°F) at40°C (104°F) at60°C (140°F)
Always OFF 14 months 12 months 9 months
ON 8 hours per day 18 months 15 months 12 months
5 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.
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Using CompactFlash

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.

a4

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.

m 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.

Publication 1769-UM011C-EN-P - September 2004



1-12  What Is CompactlLogix?

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

Figure 1.6
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 /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.

Table 1.4
This controller: Supports this many tasks:
1769-L35CR
1769-L35E 8
1769-L32E 6
1769-L31 4

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 /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 us to execute and is scheduled to run every
millisecond. This leaves the dedicated I/O task 500 us to complete its
job of scanning the configured 1/O.
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TIP

However, if you schedule two high priority tasks (1 to 6) to run every
millisecond, and they both require 500 s 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 1/O task approaches 2 ms) no CPU time is left
for low priority tasks (8 to 15).

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 I/O task is not adversely
affected by your program.

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

Table 1.5
Task: Priority Level: Task Type: Example Execution Worst Case Completion
Time: Time:
1 5 20 ms periodic task 2ms 2ms
2 7 dedicated 1/0 task 1ms 3ms
5 ms selected RPI
3 10 10 ms periodic task 4 ms 8 ms
4 none (lowest) continuous task 25ms 60 ms
Task (») jmm L L
Task 2 L - -~ || L L -~ || L L -~
Task 3 - — - - - | - -- NN | . - - -
Task 4 H- ————— - --- -- - -- - -T-T- —————
0 10 15 20 25 30 35 40 45 50 55 60 65
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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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Se'ecting a System The Controller Properties dialog lets you specify a percentage for

system overhead. This percentage specifies the percentage of
Overhead Percentage 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]* #i; Controller Properties - example =loix|
File Edit View Search Logic Communications T General | SerialPort | Svstem Protocal I User Protocal I Maijar Faults I Minor Faulks I
@ | B""l nl %l c'ﬂ: | | El k——;l ﬁl I D ate/Time Advanced | SFC Execution I File I Morvolatile Memary
Offline EI- I~ RUN _I_ =) { Memary: Used:
e el L Unused:
Mo Forces [ 4 A
— T[T paT Tatal:
No Edits = .
= 10 Controller Fault Handler: (B
A
Power-Lp Handler: |<none> j
| ﬂ |%|®|Eﬁ| @l Sustem Dverhead 20 =
lllll Time Slice: =l %
Werify Security: |<N0ne> j
-3 Controller Fau pyint Chrl+P
: -3 Power-Up Han —————————
o Tesks Lrroeere: b/
| &£ MainTask
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

¢ 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 does increase communications
performance, it also increases the amount of time it takes to execute a
continuous task - increasing overall scan time
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Table 1.6 shows the ratio between the continuous task and the system
overhead functions:

Table 1.6
At this time slice: The continuous tasks And then overhead occurs
runs for: for up to:
10% 9ms 1 ms
20% 4'ms 1 ms
33% 2ms Tms
50% 1 ms 1 ms

At a 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 5

elapsed time (ms)

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

1ms

periodic task .

1ms 1 ms

1ms 1ms

system overhead

1ms

1ms

9 ms of continuous task time

elapsed time (ms)

9 ms of continuous task time

0 5 10 15 20 25
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If you use the default time slice of 20%, the system overhead
interrupts the continuous task every 4 ms (of continuous task time).

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

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).

system overhead

1ms
1ms

5 10 15 20 25

elapsed time (ms)

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

periodic task - -

5 10 15 20 25

continuous task

elapsed time (ms)
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Chapter Z

Using This Chapter

Placing Local 1/0 Modules

Placing, Configuring, and Monitoring
Local I/0

Use this chapter to control local I/O with your
CompactLogix controller.

Table 2.1

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 2-11
Accessing I/0 data 2-14
Direct connections for I/0 modules 2-16
Monitoring /0 modules 2-17
Configuring modules using the 1769 Generic Profile 2-19

The controller you use determines how many local I/O
can configure.

modules you

Table 2.2
This controller: Supports this many local I/0 | In this many I/0 banks:
modules:
1769-L35CR 30 3
1769-L35E 30 3
1769-L32E 16 3
1769-L31

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
bank opposite of the expansion cable.

the last I/O
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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.

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.
Figure 2.1
Horizontal
Orientation
i i T
== A= L e B
Bank 1 1769-CRLx Bank 2 1769-CRLx Bank 3

Bank 1

Bank 2
—i—
Sam e

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

power:

Vertical

Orientation 1769-CRRx

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

Table 2.3

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

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
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 I/O 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.

Table 2.4
Catalog Number of | Module Current Requirements Calculated Current =
Number Modules (Number of Modules) x (Module Current Requirements)

at5V dc (in mA) | at 24V dc (in mA) | at 5V dc (in mA) at 24V dc (in mA)

1769-ADN 500 0
1769-ASClI 5 0
1769-ECR"! 5 0
1769-ECL" 5 0
1769-HSC 425 0
1769-1A16 115 0
1769-1A8l 90 0
1769-IM12 100 0
1769-1F4 120 60
1769-1F8 120 70
1769-1FAX0F2 120 160
1769-1016 115 0
1769-1Q16F 110 0
1769-1032 170 0
1769-106X0W4 105 50
1769-1R6 100 45
1769-IT6 100 40
1769-L31 330 40
1769-L32E 660 0
1769-L35CR 680 40
1769-L35E 660 90
1769-0A16 225 0
1769-0A8 145 0
1769-0B16 200 0
1769-0B16P 160 0
1769-0B32 300 0
1769-0B8 145
1769-0F2 120 120
1769-0F8C 145 160
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Table 2.4
Catalog Number of | Module Current Requirements Calculated Current =
Number Modules (Number of Modules) x (Module Current Requirements)
at5V dc (in mA) | at 24V dc (in mA) | at 5V dc (in mA) at 24V dc (in mA)
1769-0F8V 145 160
1769-0V16 200 0
1769-0W8 125 100
1769-0W8l 125 100
1769-0W16 205 180
1769-SDN 440 0
1769-SM1 280 0
1769-SM2 340 0

Total Current Requiredm:

) One 1769-ECR or 1769-ECL end cap/terminator is required in the system. The end cap/terminator used is dependent on your configuration.

2 This number must not exceed the Power Supply Current Capacity listed below.

Power supply current capacity

Table 2.5
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

asynchronous to the logic scan.

TIP

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

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

I/O 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, right-click on CompactBus Local.

2. Click and select Properties.

= RSLogix 5000 - example [1769-L35E]

File Edit View Search Logic Communications Tools

i

B |=|e] =] % [Fe] o] o]

Offline fl. ™ RUN I_q}T F.

Mo Forces b, ":UK
Mo Edits =3 ,—:a;gT LI [

CETENETEETED

=55 Controller exarmple
Contraller Tags
-3 Contraller Fault Handler
o | Power-Up Handler
-5 Tasks
=58 MainTask
Cg, MainProgram
Unscheduled Programs
5] Motion Groups
-7 Ungrouped Axes
£3 Trends
5] Data Types

Cﬂ, User-Defined
Cﬂ, Strings
Ly Predefined
- Module-Defined
=455 I Configuration

----- ’ [1] 1769-L35E Ethernet Port LocalEME

Mew Module...

Cut Chrl+
Copy ChrlHE
Paste: CErlH
Delete Del

Cross Reference  Crrl+E

Print: Chrl+F
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M Module Properties: Controller : 3{CompaciBusf13.1)

General | Connection ]
Type: CompactBus 1763 Yirtual B ackplane Adapter
endor: Allen-Bradley
Farent: Contraller
Mame: | Slat: 3 -
D escription, .
[GER T m -
1/0 Count:
Revizion: 131
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 [RPI): EE' me (1.0 - 750.0)
[~ Inhibit Module
-
odule Fault
Status:  Offline ak. | 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°ﬂﬁglll‘ing Local I/0 Use your programming software to configure the I/O modules for
Modules the controller.

1. In the Controller Organizer, right-click on CompactBus Local.
2. Click New Module.

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

RSLogix 5000 - example [1769-L35E]

Select Module Type [‘?l
File Edit Yiew Search Logic Communications Tc =

: Type: |17691ATE

3| = Ez| 2| «2| o I
‘ glblul @I ‘XJ |.|E| | | - |Type D escription |
Offline ﬂv I RUN E |- 1769-HSC High Speed Counter ~
T [ Ok @ 1] 1 E 16 nput
Mo Forces ». = BaT 1763481 & Paint Isolated 1204 AC Input
Mo Edits Ig. 1763{F4 4 Channel Current/oltage Analog Input

=0 1 | [ 1763F4%0F2 4 Channel Input/2 Channel Dutput Low Resolution Analog
| 17631012 12 Paint 240 AT Input
17631016 16 Point 24 DC Input, Sink./Source
ﬂ |E&I%|Eﬁ’| @l 1763-1016F 16 Point 24 DC High Speed Input
17631032 32 Point High Density 24 DC Input
=N Caontroller example 1763 QEAD W 4 B Point 24+ DC Sink/Source Input, 4 Point AC/DC Relay Output
Bl p
Cantroller Tags 1769 RE E Channel RTD /Direct Resistance &nalog Input
3 Controller Faulk Handler 1769176 E Chalfme\ Thermocoupledmy Analog [nput
3P b Handl 1763-MODIILE Generic 1763 Module
ower-LUp Hander 17630416 15 Paint 100%-240% AC Dutput v
. Show
Wendar: | All - i Select Al
C& IMainProgram \ (ST J [¥ Other v Specialty 140 g
(3 Unscheduled Programs V¥ Analog W Digital W Communication W Mation W Contoller Clear Al
5] Mation Groups
QK | Cancel | Help |
[—:IB Data Types

L) User-Defined 4. Click OK.
C@, Skrings

C@, Predefined

L Module-Defined

=55 1/0 Configuration

’ [1] 1769-L35E Ethernet Port LocalEnE

O T T
| l,\Etrl+><
Ty ChlHC

5. Configure the module, using the Next button to continue through the wizard.

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

B New Module - 1769-1A16: 16 Point 120¥ AC Input

General | Connection

Type: 17691416 16 Point 120 AC Input

Wendar: Allen-Bradley

Parent: Lacal

Name: || Slot: 1 -
Drescription:

odule Definition

Series: & Changs ..

Revision: 11
Electronic Keying Compatible Module
Connection: Imput

[rata 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)

TIP 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) =10l =l
Scope; Iexample[controller] 'I Shaw: IShC'W Al hd I Sart; ITag M arme 'I
TagMame o | Walue € | Force Mazk €| Style Type Description =
[=-Local1:l f..0.1 1.0 AB:17ES DITELD
[-Local1:].Fault 2£0000_000. .. Brinamy DINT
3 [=|-Local:1:].0rata Z#0000_000. .. Binam INT
—Local1:1.Data.0 0 Decimal BOOL
—Local1:1.0ata 0 Decimnal BOOL
—Local1:l.Data.2 0 Decimal BOOL
—Local1:l.Data.3 0 Decimnal BOOL
—Local1:l.Data 4 0 Decimal BOOL
—Local1:l.Data 5 0 Decimnal BOOL
—Local1:1.0ata & ] Decimal EOaL
—Local1:l.Data. 7 0 Decimnal BOOL
—Local1:1.0ata. 8 0 Decimnal BoOL
—Local1:l.0ata 9 0 Decimnal 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.

e 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 o CHxProgToFaultEn
e ProgMode o CHxProgMode
o ProgValue o CHxFaultMode
o FaultMode o where CHx = the channel
e FaultValue number

Any 1769 Compact I/O modules used as remote I/O modules in a
DeviceNet system do support the Hold Last State and User-Defined
Safe State features.
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Inhibiting I/0 module operation

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

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

ATTENTION

VAN

Inhibiting a module causes the connection to the
module to be broken and prevents communication
of I/O 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{1769-1616/461.1)

General Connection®

Bequested Packet Interval [RPI): 4: ms

Maodule Fault

Statuz:  Offline oK. Cancel Apply Help

TIP

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.

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

o |f 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.

o [f 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.

o |f 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.

354

et Syztem Value
Clagzz name MODULE
Ihztance name  [nput_module
Aftribute Mame Mode
Dest input_rmod_mode
1]

When on, inhibits the module. SS‘fl_s#ate input_mod_mode. 2
When off, uninhibits the module. 4t -
S5
Set Syztem Value —
Clazz name MODULE
Instance name  Input_module
Attribute Marne Mode
Source input_mod_mode

1]

Publication 1769-UM011C-EN-P - September 2004



Placing, Configuring, and Monitoring Local I/0 2-13

Sending module configuration information

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

If you make a configuration change to any module in
the system do one of the following to resend module

Q 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.

T e d [he controller's response to a connection failure of
any I/O module is fixed to always fault the controller.

If the local Compact Bus adapter faults, you should
power cycle the controller to clear the fault after it is
corrected. Often these faults are caused by the
module latches being closed incorrectly.

Module Properties: Local: 1{1769-1816/A/1.1) Ex
General Comnection” |

Bequested Packet Interval (RPI) 5' ms
I~ inkibit Modulg
o

Module Fault

Status: Offine 0K Cancel \ Apply 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 Identifies network location

LOCAL = local chassis

SlotNumber Slot number of I/0 module in its chassis
Type Type of data

| = input

0 = output

C = configuration

MemberName Specific data from the 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 1/0 points.

SubMemberName Specific data related to a MemberName.

Bit (optional) Specific point on the I/0 module; depends on the size of the
|70 module (0-31 for a 32-point module)
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This example shows addresses for data in a CompactLogix system.

I/0 module on the local CompactBus utilizing two banks

1 2
[REEO)gRENe)
Bank 1
Bank 2
CFY PP IF
Sample tag names for this example:
Table 2.6
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:|
Local:2:0
analog input module in slot 3, LOCAL Bank 2 Local:3:C
Local:3:l
analog output module in slot 4, LOCAL Bank 2 | Local:4:C
Local:4:l
Local:4:0
analog input module in slot 5, LOCAL Bank 2 Local:5:C
Local:5

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

| /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 Under Power (RIUP). While the

CompactLogix system is under power:

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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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.)

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.

Scope, [ohiicoricler] 7] Shawi[Show Al =l s [Taghame 7]
Tag Hare o [vatis < [ForcsMak €[St Type Dessrptin B
—-Local T i e D176 DT
[+ Locak 1. Fauk 2#0000_000. .. Binary DINT
#/Local1Dala 240000 000. .. Binay T
[ SN I I, ABA7ES_DOTECD
HLocsl2C Contn 240000_000, .. By [
~Loost2C ProgToFaulEn [ Decirl BOOL
F Laca2C Prsghtode 280000_000. .. Binay INT
[Local2.C Proghae 280000 000, .. Bray [
+Lsct 26 Fautiiods 240000_ono. .. By h1
+HLocsl2 C Faualie 240000_000. .. By [}
# Local2] T ot AB1763.001610
# Local20 Ll fiei) AB1763.0015.0:0
[T \wonitor Tags AEdtTags / sl I»f”

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

31 27 23 19 15 11 7 3 0
Fault_Code_Value reserved
reserved [ FaultCode [ Faultinfo AA
0= conqection opent = Connection_Closed
connection closed
Fault_Bit——
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).

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

B Module Properties: Local: 1(176%-1816/451.1)

Bequested Packet Interval (API} = ms

Moduls Fault

Status:  Offline L3 Cancel | el 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

1. In the Controller Organizer, right-click on CompactBus Local.
2. Click New Module.

3. Select the 1769-MODULE (Generic 1769 Module).

;“: RSLogix 5000 - example [1769-L35E]

Flle Edit Wew Search Logic Communications Te

=8| = & [%(e] 2f<f]
Dfline 0. 7 RUN E[
Mo Forces k. FEET qp I
Mo Edits = = _

o

| 9 |ca|s|| =)

E1-E3 Controller example
Controller Tags
23 Controller Fault Handler
B Power-Up Handler
-5 Tasks
EI-% fainT ask.

C&. MainProgram
‘(23 Unscheduled Programs
-5 Motion Groups
B Ungrouped Axes

-

(=145 Data Types
L User-Defined

=-E3 10 Configuration
.’ [1] 1769-L35E Ethernet Port LocalEME

Zuk: V\%trl+><

oy (b

5. Configure the module, using the Next button to continue through the wizard.

Select Module Type

Type:

I‘I?BS-MDDULE

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:

M ajor Revizion:

I‘] vl

| Diescription |

1765 QB0 44
176306-0wW4/B
1763-RE/A

1 TE/A
il ODULE
1763-0416/4

Type

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

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

rmocouple/mt Analog [nput

Gener dule

16 Paint 100-2400 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 |

QK I Cancel | Help |

4. Click OK.

6. 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.

Table 2.7
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
Input
Output

Configuration

connection information unique to the module

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

|

o |celce|cal & |

£ Controller exarmple
ontroller Tags
(3 Contraller Fault Hadler
[Z3 Power-Up Handler
E1-E3 Tasks
= ’@ MainTask
q; MainProgram
[Z3 Unscheduled Programs
£ Matian Groups
[Z3 Ungrouped Axes
* [ Trends
B3 Data Types
Eﬂ User-Defined
Eﬂ Skrings
(5 Predefined
(5 Madule-Defined
=-£5 10 Configuration
' [1] 1769-L35E Ethernet Port LocalENE
[=-£f CompactBus Local
8 (1] 1769-1A187A input_L
8 [2] 1769-0818/8 output_L
8l [2] 1769-MODULE generic_module

-

# RSLogis 5000 - example [1760-L35E]* =X

File Edt View Searth Logc Communicstions Tooks Window Help

olelE &) smle| ool o slsielE el ala)

Offline 0. T Run [ ] Path: [cnones
NoFowes . F ok
voEds @ el R0 B = = ey e B e A
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 -
{5 Comrele Pk anlr Scope: [examplelcontioler) o Sart: [ Tag Name
.1 Fower-Up Handler Tag Name, = [Vake €[FoceMask €[ Syle Toee Desciglion =
p
5 Tasks i Local 1 floood [ £B:A769 DIELD
158 MainTask #-Local2C [ [ £B:1769_D016C0
g_iigz;z’::;’:wm [ Locat21 (o) () AB:1769_DO1610
3 wotion Groups [#Local20 flooch floosh £8:1769 DO16:0:0
(53 Ungrouped Axes ElLocal3C floood fasab £B:1765_ MODUL
231 Trends (5] Local 3.C.Reserved 1 Decimal DINT
53 Data Types » [ #iLocat3Cbata () (oan) |Hex INT[198]
G User-Defined [ Localal [ [ AB:1783_MODLIL
[y, Strings
L, Predefined
-, Module-Defined
#£1/0 Configuration
P [1]1768-L35E Ethernet Port LocalENE
2650 CompactBus Lacal
- f [1] 1769-1aL6]A input_1
B [2]1765-0816/4 oLtput_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.

Table 3.1
For information about: See page
Configuring your system for an EtherNet/IP network 3-2
Controller connections over an EtherNet/IP network 39
Configuring distributed 1/0 3-10
Producing and consuming data 3-14
Sending messages 3-17
Using a MSG instruction to send an email 3-23
Example 1: CompactLogix controller and distributed 1/0 3-32
Example 2: Controller to controller 3-33
Example 3: CompactLogix controller to other devices 3-36
Example 4: Receiving messages from other devices 3-42

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. For more information on how to load
firmware, see page 1-4.

e RSLinx software to configure the EtherNet/IP
communication driver

e RSLogix5000 programming software

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

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.
Defaults

3. Type the Ethernet mask and gateway.

4. Click OK

Network Settings

Gateway:
Frimary DMS:
Secondary DMS:

Domain Mame:

Subnet Mask: | 2585 .

X]
255 . 224 . O
| 0 .0 0
| 0 .0 0
| 0 .0 0
|
Cancel |

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

address of 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 BOOTR/DHCP Server 2.3 LEx
File Tools Help
Fiequest Histary
Clear History | Add to Relation List

thrmiisec) | Type | Ethemet Address (MAC) P Address Hostrame:

8:55.08 BOOTP  O0:00:BC:21:A056
85502 BOOTP  00.00:BC:21:A056
8:54.55 BOOTP  00:00:BC:21:40:56

BOOTE  (0FO0:BC:21:A05E

Relaton List
tew | 02| | | |

Ethermet Address (MAC] [ Type [ IP address Hostriame | Diescriptions

Status Entries
Unable to service BOOTP request from 00:00:8C: 21:40:56 0 of 256
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6. The New Entry window appears with the device’s Ethernet Address (MAC).

1. Enter the Ethernet address, IP address.

8. Click OK Ethemet Address [MAC)  [00:00:BC:21:AD:56

IPaddess: | 130 . 151 . 217 . 3

Hostrame: |

Drescription: |

(] 8 | Cancel |

9. 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:

Table 3.2

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

See page:

o a BOOTP server is not available RSLinx software
¢ connected to the controller through the serial port

3-4

e the RSLogix 5000 project is online with the RSLogix 5000 software
controller that communicates to or through the
EtherNet/IP module

3-5

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 7 for more information.

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

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

Wiew Communications Station DDEJOPC  Security  Window Help

=| & S8 Bl 2
EARSWho - 1

W Autcbrowse Refiesh I Mot Browsing

1=+ = warkstation, USMAYRDCOLLINLL
Fx Linx Gateways, Ethernet
Fg 1764-PCO-1, Devicelet & Ethernet
£r AB_DF1-1, DFL
© =] 01, CompactLogix Pracessor, Ricks_L35E
H El-m Backplane, CompactLogix System
: ﬂ 00, CompactLogix Processar

[ 06j12/03 |03z am /]

For Help, press F1

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

1. 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

P Address: 0. 88 . B0 . 120
INetwork Mask 255 255 . 264 . O
Gateway Address 088 . 60 . 1

Primary Name m
Server.

Secondary Name T 0 0 o
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

3-5

Before you can us RSLogix 5000 software to assign
an IP address, the controller must have valid
firmware loaded. For information on locating and
loading firmware, see page 1-4.

IMPORTANT

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 7 for more information.

3. Start RSLogix 5000 software.

4. Go online.

5. In the Controller Organizer, select properties for the Ethernet port.

mmunications

ols  windo:

Mo Forces
Mo Edits

n Mode

entroller OK.

Battery OK

2 = oo

ala|
Poth [AB_DFI-14~ vlé;”

A e st ] e e | | |y i

Ol | <1 [\Favorites ABF X_Trmerconrter X _Tnprmiomta_A_Compare

(=1 5 Controller Ricks_L35E

. Controller Tags
(3 controller Fait Handier
- [ Power-Up Handler

=5 Tasks

=68 MainTask
f 8, mainProgram
* [ Unscheduled Programs

(=151 Motion Groups

[ Ungrouped Axes

- [ Trends
=) 3 Data Types

[ user-Defined
5 strings

Ly Predefined
i Module-Defined

=45 1/ Configuration

P [1] 1769-L35E Ethernet Port LocalENE
=1-E0 CompactBus Local
fl [1]1769-SDNjB Devicenet_Scanner
B [2]1769-1Q16/4 Discrete_Input
Bl [3]1769-0B16/8 Discrete_Output
Bl [4] 1765-IF4ROF2/A Analog_Inout

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

General | Comnection | Madule Info | | Port Diagnestics |

1P Adcress: 130 151 217 . 3 Domain Name:
(Must Match 1P Address on General Tab) Host Name

SubnetMssk | 255 . 255 . 224 . O
GatewapAddress: | 0 . 0 . 0 . 0
Sevepasdmss: | © 0 0 0
el 0 0 o

Select Port Speed: =
Curent Port Speed: 100 Mbps:

Select Duplex: £

Current Duplex: Ful Duples
(Changes to Port Speed and

I~ Enable Bootp Duplex require module reset )
I Encble DHEP (DHER must be configured to refum & fived address. |

¥ suto-Negotiate Port Speed and Duplex Refresh

Cancel |

Set

Apply |

Status: Aunning [ Hep |

Ready

6. Select the Port Configuration tab and specify the IP address and click Apply.

7. 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.
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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 TP address and other network parameters have been correctly
configured for the personal computer

e personal computer is properly connected to the EtherNet/IP
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, do the steps
shown below:

1. In RSLinx software, select Configure Driver. Select “Ethernet/IP Driver”.

-5HonE —Awailable Driver Types:
] Close I
& S| B | Ethemet/IP Driver | AddNew... |
Configure Drivers... h | |RS-232 DF1 devices Help |
V' Autobrows: S k t Browzing Ethernet devices
= 5 Configure Shortcuts. . B C Lot/ P Driver
‘ = Configure Client Applications... E 1784-KT K TR0 )PKTRD]PCME. for DH+/DH-485 devige
Configure CIE Options... 1784-KTC) for ControlMet devices Statug
i Gateways DF1 Palling Master Driver Configure.. |
Ciriver Diagnostics.. 1784-PCC for ContralMet devices
e il Etherret :
CIP Diagnostics 1784-PCIC[S] for ControlMet devices
7l 1747-PIC /# AIC+ Driver Startup... |
| DF1 Slave Driver
5-5 50/502 for DH+ devieet Start
Wirtual Backplane (S ofOgixhgu:] —I
DeviceMet DrivegeAT784-PCD/PCIDS 1770-KFD SDMPT drivers)
» PLC-5 [DH+)Effulatar driver sStop |
SLC B00EH485) Emulator driver
Softkagixg driver [elet |
Aemote Devices via Ling Gateway S
2. Click Add New
3. Click Add New to add the driver.
4. Type a name for the driver.
. Configure Drivers 7| %
5. Click OK. 2l
—&wailable Driver Types:
Cloze |
[Ethemet/IP Driver ? AcdNew.. | |
Help
T i v R rver x

X Canfigure...
Choose a name for the new driver,
[15 characters masimum)

Startup...
Cancel
)B_ETHIP- —I

Sitart

Stop

Delete

FLEEE

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

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

Configure driver: AB_ETHIP-1 ﬂﬂ

Ethemet/IP Seftings |

% Browss Local Subnet ¢ Browse Remate Subnet

IP &ddress:
Subnet Mask: . . .

2. Click OK Ok | Cancel | Apply | Help |

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

—Awailable Driver Types:
IElhemet.-"IF' Drriver j %
elp
r— Configured Drivers:
Mame and Description | Statug |
AB_ETHIP-1 A-B Ethermet RUNMING Running Configure:..

Startup...
Sitart
Stop

[elete

fEEEE

You can also use the Ethernet Devices driver type. However, if you
choose this driver, you must manually enter the device’s IP address.
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Controller Connections
Over EtherNet/IP

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 adapter
e produced and consumed tags

® messages

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.
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Configuring Distributed I/0

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 adapter and distributed
I/O modules on the local Ethernet port.

To communicate with distributed I/O modules, 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
EtherNet/IP port

remote 1/0
adapter module

|— device

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

1. Add the remote adapter to the EtherNet/IP o fes

port of the controller.

2. Add the I/0 modules to the
remote adapter.
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£ RSLogix 5000 - enet_controller [1769-1.32E]

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-£E MainTask

+/-C MainProgram

(23 Unscheduled Programs
=15 Motion Groups

(7 Trends
=15 Data Types
Ly User-Defined
L strings
+-Cg, Predefined
- Module-Defined

=5 1/ Configuration
-4 [1]1769-L32€ Ethernet Port LocalENE
=I-&D 1794-AENTIA remote_flex_adapter
& [0] 1794-1A16/A remote_flex_input

5 [1] 1794-0B16/A remote_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-ENET/A remots_ControlLogix_adapter

3 remote_ControlLogix
£ CompactBus Local

Description
Status
Wodule Fauit
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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:
Table 3.3

This address variable: Is:

Location |dentifies 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 1/0 module (0-31 for a 32-point module)
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EXAMPLE

=25 If0 Configuration
SR (1] 1769-L35E Ethernet Port LocalENE
. E-EP 1794-AENT/A FLER_jo_adapter
- [0] 1794-IA16/4 input_madue
@ [1] 1794-0B16/4 output_madule
: L@ [2] 1794-TFZX0OF21}A combo_analog
=16 CompactBus Local
e Bl [1] 1768-TA16(8 input_1
Bl [2] 1769-0816{A output_1
fe Bl [3] 1769-MODULE generic_module

Table 3.4

Device:

Example Tag Names (automatically created
by the software):

remote adapter “FLEX_io_adapter”

FLEX_io_adapter:|
FLEX_io_adapter:|.SlotStatusBits
FLEX io_adapter:|.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.InputFllter
FLEX_io_adapter:2:C.InputConfiguration
FLEX_io_adapter:2:C.OutputConfiguration
FLEX_ io_adapter:2:C.RTSInterval
FLEX_io_adapter:2:C.SSCh0OuputData
FLEX_io_adapter:2:C.SSCH10QutputData

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. You add devices to the EtherNet/IP port of
the controller.

2. Add a CompactLogix controller. The
software adds the EtherNet/IP port.

3. For a controller that requires a
communication module, add the module
first and then add the controller.

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>

NoFooes | OK

Mo Edits = ;‘Ef? ﬂ ﬂ_‘\ d

=150 Controller enet_controler
Controller Tags
23 Controller Faulk Handler
3 Power-Up Handler
=& Tasks
= @ IMainTask
+ q; MainProgranm
[ Unscheduled Fragrams
=15 Mation Groups
3 Ungrouped Axes
[ Trends
= £ Data Types
Eﬂ User-Defined
-0 Strings
¥ Eﬂ Predefined
¥ Eﬂ Module-Defined
=1 £5 1/ Configuration
-4 [1] 1763-L32E Ethernet Port LocalENE
=9 1794-AENTIA remote_Flex_adapter
9 [0] 1794-1A16/4 remate_flex_input
9 [1] 1794-0B18/A remate_Flex_output
9 [2] 1794-IF2X0F 21/ remate_flex_comba
-> = 4F 1769-L35E Ethernet Port remate_CompactLogi:
ﬂ [0] 1769-L35E remote_CampactLogix_Controller
-» = ﬂ [0] 1756-ENET/A remoke_ContralLogix_adapter
iR 17 "
£ CompactBus Lacal
Description

Status
Module Fault
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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 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.

Table 3.5
Tag type: Description: Specify:
produced These are tags that the controller ¢ Enabled for producing
produced for other controllers to consume. o How many consumers allowed
consumed These are tags whose values are produced o Controller name that owns the tag that the local controller wants

by another controller.

to consume
e Tag name or instance that the controller wants to consume
¢ Data type of the tag to consume

¢ Update interval of how often the local controller consumes the
tag
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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 produces 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.
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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.

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.

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 or alias 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.
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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 the information in Table 3.6:

Table 3.6

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

Name Remote

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

RPI Type the amount of time in msec between updates of the data from the

(requested producing controller. The consuming controller will receive data at least

packet interval) | this fast.

Virtual-backplane controllers, such as CompactLogix and FlexLogix
controllers, only produce data at RPIs in powers of two milliseconds
(suchas 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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Sending Messages

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.

Tl [f a consumed-tag connection fa}ils, none of the tags
are transferred from the producing controller to the

consuming controller.

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.

Table 3.7

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

CIP data table read or write | CIP X

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

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

CIP generic ClIP & X

block-transfer read or write | na X X

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

I adl [he 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.
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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.

Table 3.8
Type of MSG Instruction: Example Source and Destination:
Logix-based controller writes to source tag array_1

Logix-based controller

destinationtag | array_2
(CIP Data Table Write)

Logix-based controller reads from source tag array_1
Logix-based controller

destinationtag | array_2
(CIP Data Table Read)

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.
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Table 3.9

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:

Type of MSG
Instruction:

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. |, 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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The CompactLogix controller can send typed or word-range
commands to PLC-5 controllers. These commands read and write data
differently. The diagrams in Figure 3.1 show how the typed and
word-range commands differ.

Figure 3.1
Typed read command 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
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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.



Communicating with Devices on an EtherNet/IP Network ~ 3-21

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 the information listed in Table 3.10:

Table 3.10
For: In this field: Specify: For example:
PLC-3, PLC-5,and | File Number Type the file number of the data table in the PLC/SLC controller. | 70
SLC controllers Tag Name Type the array tag name the local controller uses to refer to the | array_1
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,

PLC-5, or SLC controller. You can map only one tag
to a PLC-2 controller.
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Table 3.11 shows example source and destination tags and elements
for different controller combinations.
Table 3.11
Type of MSG Instruction: 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

N7:10

“array_1"

source element
destination tag

The PLC-5, PLC-3, and SLC controllers support logical ASCIl 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 70for the compatibility file, you
enter N70:0for the destination tag.

PLC-2 writes to CompactLogix

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

source element

destination tag

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"

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
Compactlogix tag name in double quotes (”).

destination element

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

PLC-2 reads from CompactLogix

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

source tag

destination element

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 CIP Generic
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.

IMPORTANT

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

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]

ﬂ Show: |Sh0w All

'l Sort: |TagName ﬂ

1. Click in the Value box to display this butt

2. Click this button to display the String
Browser so you can enter the IP address or
host name of the mail server.

| Tag Mame .-:\,I)ﬁalug (‘l Force Mask L | Style | Type Deszcript ~
OE EmailConfigstli@ () STRING
J +/-EmailCanfig... Decimal DINT
J + EmailConfig... [ fo.. 1 ASCH SIMNT[EZ]

Position: 0 Count: 13 of 82

o]

J Emorg J

Cancel | Help |
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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.

¥ RSLogix 5000 - email in email_sample.ACD [

File Edit Yiew Search Logic Communications Tools

=a] & AEe o]

Dffline 1. T RUN R
Mo Forces b, ok qp
I BAT

Mo Edits = E o

K]
|

[ 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
&‘ .

Mame: EmailString

Description:

LY

Maximum Characters: |520 ﬂ
B | Members: Data Type Size: 524

Jmaf STRIH —
+ Cﬁ Predefined Hame | Data Type | Shyle | Description
+ Lyt Module-Defined | LEN DINT Decimal
(3 1/ Configuration ] 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- || & EmaiDstSh BY L) Emai3tring
tag for email text ——p ﬂ + EWEB_EhAl |_| )'To:personl@xyz. com$r§l From: ... | {o.. EmailString
J + SendEmail_E... [— [ MESSAGE
|+ SetuphaiServer oo} {oo} MESSAGE

1. Click in the Value box to display this butt

2. Click this button to display the String

Browser so you can enter the IP address or test! STl

host name of the mail server.

¥ String Browser - EWEB_EMAIL®

To: personl@zyz . con$r$l From:
17EREVERB@denc . COMSrS515rS5]l Thi= i= a o

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 3-30 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.

Publication 1769-UM011C-EN-P - September 2004

SFS O]
1 F Type - CIP Generic M ——
Message Cortral SendEmail_BWEBR |Z| —Dn—
—ER—
trigger  SendEmail_BWWEB EM e
1 F 3/ Type - CIP Genetic —{Eh——
Message Cortral SendEmail_BWEBR |Z| —Dn—
—ER—

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

X

Configuration  Communication™ l Tag l
Path: |1.1] Browse. .
1.1
e [ = =
™ Cornected ¥ e
® Enable ) Enable Wating ) 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.

Message Configuration - SetupMailServer E|

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 3-27).

On the Configuration tab of the MSG instruction, configure the MSG
parameters for sending the email.

Message Configuration - SendEmail_EWEB g|
Configuration] Eommunication] Tag ]
Message Type:
The Source Length is the number of characters in the ?E;;ce | Custom 5| e -
email tag plus 4 characters. P Source Length: [Biytes]
Sevice ,— . ,—
In thi e 1h i ins 67 ch Code: b (Hex] Class: |32f (Hex] Destination Ernaill stSte
n this example, the emall text contains 67 characters, |hstamee: ,1— Auribute-lu_ Hesx
so the Source Length is 71. M
® Enable <3 Enable Waiting i Start ® Done Done Length: 58
3 Error Code: Extended Eror Code: [ Timed Dut®
Errar Path:
Error Text:
QK Cancel | | Help
where:
In this field: Enter:
Service Type Custom
Service Code 4b
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$1r$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.



Communicating with Devices on an EtherNet/IP Network ~ 3-31

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:

Table 3.12
Error Code | Extended-Error | Description:
(hex): 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 Figure 3.2 example, one CompactLogix controller controls
distributed 1/0 through a 1794-AENT module.

Figure 3.2

CompactLogix controller
(Compact1)
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1794-AENT with distributed 1/0
(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 Compacti

The following table calculates the connections used in this example.

Connection: Amount:

Compact1 to 4 distributed /0 modules (through 1794-AENT) 4

o all I/0 modules configured as direct connection
® 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 Figure 3.3 example, one EtherNet/IP CompactLogix controller
c ntr ller communicates with another EtherNet/IP CompactLogix controller over
ontroile EtherNet/IP. Each controller has its own local I/O.

Figure 3.3
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.

Figure 3.4
EtherNet/IP

S

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 3/ Type - Unconfigured —CEN
Message Control count_msg .| —CDN>—
—CERO—
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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 1,1,2,100.100.115.11,1,0
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 Compact2
1 is the virtual backplane of Compact?2

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 Compact?2 1
produced TagA

produced from Compact1 to Compact2 1

other consumer (2 are configured) 2
consumed TagB 1

total connections used: 5
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Examp'e 3: cOmpactLogix In the following example, one CompactLogix controller communicates
with a MicroLogix 1500 controller, an Ethernet PLC-5 controller, and a

Controller to Other Devices FlexLogix controller over an EtherNet/IP network.

Figure 3.5

CompactLogix controller
(Compact1)

|P address 100.100.115.33
EtherNet/IP

oI S

S 90,
TITTITITITITIES

ol

o] =) \31
FlexLogix controller (Flex2)

MicrolLogix1500 controller Ethernet PLC-5 controller

(PLC5ET) IP address 100.100.115.11
with a 1761-NET-ENI (Micro1)

IP address 100.100.115.21
|P 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:

Table 3.13

Type of Logix MSG
instruction:

Source:

Destination:

PLC-5 Typed Read

any integer element (such as
B3:0, T4:0.ACC, C5:0.ACC,
N7:0, etc.)

SINT, INT, or DINT tag

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

REAL tag

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

SINT, INT, DINT, or REAL

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 PLC5E1
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Sending a MSG instruction from a PLC-5E 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

).

Table 3.14
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 CompactLogix | source tag “array_1"
destination element N7:10

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.

EREnise Uiy [x]
EHIIP Addr | teszage F\nutingl E mail I Reset I Litility Settingsl Help |
Load From ~Save To
Enable Series B Options W 232 Baud Rate [ At ~| CompactLogix Routing ¥
audfiele [nuo ] File Load| || File Save]
Obtair via Boot? [~ 100.100.115.002
Llwavs [0 ENIIF Address I ERI EMI Rt
Subnet Mask 255, 255,000,000
falbacle 1= geraults| ENI Hng
Obtain via DHCP [~ Gateway 000, 000,000,000
Security Mask 1 000.000.000.000 Text.. | Texl.. |
Security Maszk 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.
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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 the controller
(note, the 1,1 displays as LocalENB)

2 is the EtherNet/IP network

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
EMIIP &ddr Message Routing |Email | Reset | Utiity Settings | Help |
Destn | Config P Address ;I Load Fram —Save To
44 | 144 000.000.000.000 File Load| | | File Save
45 | 145 000.000.000.000 ENI | ENI BAM
46 | 146 000.000.000.000

Defaults |
Text.. |

x IM odified

ENI ROK

47 147 100.100.115.033
48 148 000.000.000.000
43 149 000.000.000.000

Test...

WHHH

You must also map the logical address of the MicroLogix tag (i.e.,
N16) to a value (tag) in the CompactLogix controller. You can map the
address in RSLogix 5000 while the project is offline.

PLC2.3.5 / SLC Mapping E

—PLC 35/ SLC Mapping
File Mumber | Tag name Cancel |
2 _teb |

Help

Delete Map |
—PLC 2 Mapping

TagMame : | ;]
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a. Type the file number of the logical address in the MicroLogix
controller.

b. 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.

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 q: Receiving \;(I/hen (})lt}fler (Eavices send messa((jges tf(; tftlle CompaﬁtLogiX iontroller,
the path for the message must identity the controller. Configure a
essages from Other . D . .
M 1 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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Communicating with Devices on a
ControlNet Link

i i The 1769-L35CR controller has a built-in ControlNet port that supports
sing 1nis vhapter 1% pp
program upload/download, messaging, and distributed I/O over a

ControlNet network.

Table 4.1
For information about: See page
Configuring Your System for a ControlNet Link 4-1
Controller Connections Over ControlNet 4-4
Configuring Distributed I/0 4-6
Adding a Remote Controller 4-9
Producing and Consuming Data 4-10
Scheduling the ControlNet Network 4-14
Sending Messages 4-16
Example 1: CompactLogix Controller and Distributed I/0 4-22
Example 2: CompactLogix Controller to CompactlLogix Controller 4-23
Example 3: CompactlLogix Controller to Other Devices 4-26

COHfiguring Your 3ystem for For the CompactLogix controller to operate on a ControlNet network,

you need:

a ControlNet Link

e a 1769-L35CR CompactLogix controller with valid firmware

loaded. For more information on how to load firmware, see

page 1-4.

e RSLinx software to configure the ControlNet
communication driver

e RSLogix5000 programming software

e RSNetWorx for ControlNet software to schedule the

CompactLogix system on the ControlNet network
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Communicating with Devices on a ControlNet Link

Serial port

Step 1: Configure the hardware

Figure 4.1 shows the 1769-L35CR controller.

Figure 4.1

CONTROLNET

Network Access Port (NAP)

IMPORTANT: Use the 1786-CP cable when you
connect a programming terminal to the network

ControlNet connectors — Channel A is the front——— |

connector. Channel B is the back connector.
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CHANNEL 0

through the NAP. Do not plug a DH-485 network
cable or an RJ-45 connector for EtherNet/IP to the
NAP. Undesirable behavior and/or damage to the
port may result.

\_[Y

43868

Set the Node Address

Every ControlNet network requires at least one module that is able to
store parameters and configure the network with those parameters
upon start-up. The CompactLogix 1769-L35CR controller is called a
‘keeper’ because it keeps the network configuration. The
CompactLogix 1769-L35CR controller can keep the network
parameters at any legal node address (01 to 99). Multiple devices on
any one network can act as the network keepers. Each device capable
of being the network keeper acts to back up the current keeper. This
backup function is automatic and requires no action on your part.

Node address switches are set to the 99 position at shipment.

Figure 4.2

8 E 43868
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1. Make sure power is off at the controller.

2. Slide the side cover forward as shown in Figure 4.3.
Figure 4.3

43860

3. Set the node addresses via the controller switches, as shown in
Figure 4.4.

Figure 4.4

31504-M

After setting the node address switches, write the node address on the
front panel overlay.
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Communicating with Devices on a ControlNet Link

1. In RSLinx software, select Configure Driver.

Q4 RSLink Gateway - [RSWho - 1]
a5 File Edit View | Communications Station DDEJOPC
= RSWh
2| & S|® ° |
¥ Autcbrowse I:

* -,5‘?5 Linz Gater
@ AB_PCICI

Configure D Booo
Configure Shorkcuts, ..
Configure Client Applications. ..
Configure CIP Options. ..
Configure Gateway...

Driver Diagnostics. ..
CIP Diagnostics. ..
Gateway Diagnostics. ..

Controller Connections
Over ControlNet
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Step 2: Configure the communication driver

Use RSLinx software to configure the ControlNet communication
driver. Select the 1784-PCIC(S) devices driver.

2. Select the appropriate driver.

| Configure Drivers

—Awvailable Driver Types:

|:|:
X

Cloze
= Add New... |
| [RS232DF1 devices Hep |
Ethemet devices
— [ Ethemnetd|P Driver
\ 1784-KT A TH(D)PETRD)PCME for DH+/DH-485 devices
1784-KTC<) for ControlM et devices Status
CF1 Palling Master Driver Furiring Canfigure...

1784-PCLC for ControlMet devices
2 o

17 C
1747-PIC / AIC+ Driver Startup...
DF1 Slave Driver

5-5 SD/SD2 for DH+ devices

irtual Backplane [SoftLogiz58:x)

DeviceMet Drivers [1784-PCD/PCIDS 1770-KFD,SDMNPT drivers)
FLC-5 [DH+] Emulataor driver

SLC 500 [DH485) Emulator driver

SoftLogixs driver

Femote Devices via Ling Gateway

Start

Stop

Delete

ddidi

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 adapter
e produced and consumed tags

® messages

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.
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ControlNet connections can be scheduled or unscheduled. Scheduled
connections are managed via RSNetWorx for ControlNet software. An
unscheduled connection is a message transfer between controllers that
is triggered by the program (such as a MSG instruction). Unscheduled
messaging lets you send and receive data when needed.

The 1769-L35CR controller supports 32 connections, 22 of which can
be scheduled.

The Network Update Time (NUT) and RPI also play a part in
determining how many connections a CompactLogix controller can
support in a given application, assuming the RPIs will be the same for
all connections. You must also make sure that you do not exceed the
maximum number of bytes per NUT.

e With the NUT = 5ms, the limit is 3 connections.

e With the NUT = 10ms, the limit is 6 connections.
e With the NUT = 20ms, the limit is 13 connections.
e With the NUT = 40ms, the limit is 22 connections.
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cOnﬁguring Distributed I/0  The CompactLogix controller supports distributed 1I/O over a
ControlNet link. Configuring I/O in a remote chassis is similar to
configuring local I/O. You create the remote adapter and distributed
I/O modules on the local ControlNet port.

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 /0 network...

built-in remote 1/0
controller
ControlNet port adapter module

|— device

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

I:' RSLogix 5000 - ControlMet_controller [1769-L35CRT
File Edit View Search Logic Communications Tools WWinc

Bl=e & AE=e] ol

Dffline 1. F RUN e — Patt

Mo Forces | I~ ok q}

Mo Edits = ::E:ET ﬂ i
8] ey

=43 Controller Contralet_rontroller
Controller Tags
(1 Cortroller Fault Handler
{23 Power-Up Handler
-5 Tasks
| =68 MainTask
| C& MainPragram

{2 Unscheduled Pragrams
{25 Mation Groups

{23 Ungrouped Axes
(23 Trends
-5 Data Types

Cﬂ, User-Defined
=g Strinas
g Predefined

2. Add the I/0 modules to the - Ly Moduls-Defined

=451 Tf0 Configuration
remote adapter. =4 BEEE Cortralizt Port LocslChE
} E-E9 1 1794-BCN15]C remote_Flex_adapter
| - - & [0] 1794-BB5(A remate_input_madule

@ [1] 1794-0C16fA remate_oukput_madule
{1 CompactBus Local

1. Add the remote adapter to the ControlNet
port of the controller.

Description
| [l Status
" [[Moclule Faul
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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:
Table 4.2
This address variable: Is:
Location |dentifies 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 1/0 module (0-31 for a 32-point module)
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EXAMPLE

El'fﬂ 1’0 Configuration
EL’ [1] 1769-L35CR. ControlMet Port LocalCHE
E-E9 1 1794-ACN15)C remoke_flex_adapter

H

L@ [0] 1794-1816/8 input_module

@ [1]1794-0B 164 output_moduls

- [2] 1794-IF2%0F21 A combo_analog
]’ 2 1769-L35CR ControlMet Port remate_CompackLogix
----- ﬂ 3 [0] 1756-CNE/D remote_iZonkrollogix_adapter

=-f CompactBus Local

----- Bl [1]1769-1A16/4 input_1
----- Bl [2]1769-0A16/4 autput_1

----- Bl [3]1769-MODULE generic_madule

Table 4.3

Device:

Example Tag Names (automatically created
by the software):

remote adapter “FLEX_io_ad

apter” | FLEX io_adapter:
FLEX_io_adapter:|.SlotStatusBits
FLEX_io_adapter:|.Data

FLEX_io_adapter:0
FLEX_io_adapter:0.Data

remote “input_module” in slot 0 FLEX_io_adapter:0:C

rack-optimized connection

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_b

FLEX_io_adapter:0:l

remote “output_module” in slot 1 FLEX_io_adapter:1:.C

rack-optimized connection

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

remote “combo_analog” in s

direct connection

lot 2 FLEX io_adapter:2:C
FLEX_io_adapter:2:C.InputFliter
FLEX io_adapter:2:C.InputConfiguration
FLEX_io_adapter:2:C.0OutputConfiguration
FLEX_io_adapter:2:C.RTSInterval
FLEX io_adapter:2:C.SSCh0OuputData
FLEX io_adapter:2:C.SSCH10utputData
Compact_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, follow the example below..

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

2 RSLogix 5000 - ControlNet_controller [1769-L35CRT*
File Edit Wew Search Logic Communications Tools MWindow Help

™ Path: I<nnne>
No Forces b I ok

[ e . 4 e
_I LI_»I\Fauun(esp(

El-E5 Tasks ;I
5458 MainTask

; q, MainProgram

[ Unscheduled Programs

B3 Motion Groups

L[ Ungrouped Axes

| al=(a] 8] #=e] <=
Offline 0. 7 AUN I_q}?

= £ Data Types

Cﬂ User-Defined
[ Cﬂ Strings

[+ Cﬂ Predefined

| [+ Cﬂ Module-Defined

1. Add a remote ControlNet adapter to the ————— 5123 1/ Configuration
local CompactLogix controller. 14 [1]1769-L35CR Controlbet Port LocalCNg
: E||5 1 1794-ACM15/C remote_Flex_adapter

g [0] 1794-IA16/4 input_moduls
-3 [1] 1794-0B16/A output_module
-6 [2] 1794-IF20F21]A combo_analog
0 2 1765-L35CR. Controlet Port remote_CompactLogiz
- ﬂ 3[0] 1756-CNB/D remote_Controllogiz:_adapter

2. Add the remote controller.

£ CompactBus Lacal
- ﬂ [1] 1765-1A16/A input_1 1
- ﬂ [2] 1765-0a16(A output_1

- Bl ra117R8-M001IF neneric madle =l

i [|Description
Status
| [nMecule Fautt
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Producing and
Consuming Data

Thel769-L35CR controller supports the ability to produce (broadcast)
and consume (receive) system-shared tags over a ControlNet link.
Produced and consumed data is accessible by multiple controllers
over a ControlNet network. Produced and consumed data are
scheduled connections because the controller sends or receives data
at a predetermined RPI rate.

IS GE  The 1769-L35CR can produce and consume tags over

ControlNet to other Logix5000 controllers. However,
Compact I/O that is local to the 1769-L35CR
controller is not accessible to other Logix5000
controllers.

Produced and consumed tags 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.

Table 4.4
Tag type: Description: Specify:
produced These are tags that the controller e Enabled for producing
produced for other controllers to consume. o How many consumers allowed
consumed These are tags whose values are produced o Controller name that owns the tag that the local controller wants

by another controller.

to consume
o 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
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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. However, other
consumers can still access their shared tags, as long as their tags are
specified correctly. One consumer failing to access shared data does
not affect other consumers accessing the same data.
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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 communication
device that transfers the produced/consumed data.

Each produced tag uses one connection for the tag and the first
configured consumer of the tag. Each consumer thereafter uses an
additional connection.

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 ControlNet network:

e As the number of connections over a ControlNet network
increases, several connections, including produced or consumed
tags, may need to share a network update.

e Since a ControlNet network can only pass 500 bytes in one
update, with 12 bytes of the 500 needed for network overhead,
the data of each connection must be equal to or less than 488
bytes to fit into the update.

If a produced or consumed tag is too large for your ControlNet
network, the network verification will fail in RSLogix 5000. In this
case, make one or more of the following adjustments:

e Separate the tag into two or more smaller tags:

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

— Assign a different RPI to each tag.
e Create logic to transfer the data in smaller sections (packets).
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Producing a tag

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. 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.



Communicating with Devices on a ControlNet Link ~ 4-13

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 the information described in Table 4.5:

Table 4.5
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 | Type a name for the tag in the other controller you want to consume.

Remote Instan .
emote instance Important: The name must match the name in the remote controller

exactly, or the connection faults.

If the remote controller is a ControlNet PLC-5, this field is Remote
Instance. Select the instance number (1-128) of the data on the
remote controller.

RPI (requested Type the amount of time in msec between updates of the data from

packet interval) the remote controller. The local controller will receive data at least
this fast.

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.

All consumed tags are automatically controller-scope. To consume
data from a remote controller, use RSNetWorx software to schedule
the connection over the ControlNet network.

The produced tag in the originating CompactLogix controller must
have the same data type as the consumed tag in the other Logix-based
controller. The CompactLogix controller performs type checking to
ensure proper data is being received.

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

consuming controller.
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Schedu'ing the Use RSNetWorx software to schedule the ControlNet network. The
controller project must already be downloaded from RSLogix 5000

ControlNet Network programming software to the controller and the controller must be in
Program or Remote Program mode.

1. In RSNetWorx software, go online, enable edits, and browse the network.

I[22 ControlNet xc - RSNetwor for ContralNet =
! File Edt Yiew MNetwork Device Todls Help !
B B |
P B
&| [ EdisEnabled Curent Cunent
S| Metwork Update Tme msf. 500 #vg. Schedled Band:  13.08% Connestion Memery U
=
2| Unschedued Bytes Per Sec: 478613 Feak Scheduled Band. 13925
2 4| | L
Hardware —————————— =« 175E-AIDIA 17ER- A0/ =
=D ControMet
EHE Catego

AC Diive
AC Diive - Mo Diive Object
Communication Adapter
ControMet to SCANport
DC Drive - Mo Diive Object
Human Machine Interface
Programmable Logic Contraller
Soltware

Vendor
Flockwell &utomation - Allen Era 05

% Rockwel Automation - Refiance
=R i

FlexLogix System

Rl [ERCNE R RN

FlexLogix System 1784-KTCH1E

ST
0 0
dl | e[ ]}, Graph (T Emadihen 15

Offine A

2. Specify the network update time (NUT)

= ControlNet (2) - RSNetWoarx
Metwork Edit Wiew Selection Help

Pending Pending
¥ Edis Enabled Curent  Pending Curent  Optimized Edits  Merged Edits
Metwark Update Time (ms) 50 50 4vg Scheduled Band,  41.82%  41.82% 41.82%
Unscheduled Bytes PerSec.: 330383 330383 Feak Scheduled Band.  4257%  4267% 4267%

The default NUT is 5ms. The NUT you specify must be lower than or equal to the lowest RPI in your ControlNet network. The RPI numbers for the
local and extended-local DIN rails do not affect the network NUT.

3. After you specify the NUT, save and re-write the schedule for all connections.

Save Configuration HE
Save Typ 0k
£ {piinize and fe-wite scheduie for ail connections Cancel
" Merge changss into existing schadule =
Help

Every device on the network must be in Program or Remote Program mode for the software to re-write all its connections. If a device is not in the
correct mode, the software prompts you to let it change the device’s mode.
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If RSNetWorx for ControlNet cannot schedule the network, make one
or more of the following adjustments:

¢ Reduce the Network Update Time (NUT). At a faster NUT, less
connections have to share an update slot.

e Increase the Requested Packet Interval (RPD of all connections.
At a higher RPI, connections can take turns sending data during
an update slot.

e For a ControlNet bridge module in a remote chassis, select the
most efficient communication format for that chassis:.

Table 4.6
Are most of the modules in the Then select this communication
chassis non-diagnostic, digital format for the remote
1/0 modules? communication module:
yes rack optimization
no none

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

Publication 1769-UM011C-EN-P - September 2004

The 1769-L35CR controller can send MSG instructions to other
controllers over a ControlNet link. Each MSG instruction requires you
to specify a target and an address within the target. The number of
messages that a device can support depends on the type of message
and the type of device:

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.

Table 4.7

This type of message: And this communication Uses a connection:
method:

CIP data table read or write Yes

PLC2, PLC3, PLC5, or SLC (all | CIP No

types) CIP with Source ID No
DH+ Yes

CIP generic CIP Optional™"

block-transfer read or write Yes

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

Connected messages are unscheduled connections on ControlNet.

If a MSG instruction uses a connection, you have the option to leave
the connection open (cache) or close the connection when the
message is done transmitting.

If you: Then:

Cache the connection The connection stays open after the MSG instruction is done.
This optimizes execution time. Opening a connection each time
the message executes increases execution time.

Do not cache the The connection closes after the MSG instruction is done. This
connection frees up that connection for other uses.

T td [he 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.
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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.

Table 4.8
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

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.
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Communicating with other controllers over ControlNet
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:

Table 4.9

Type of MSG Supported Source File Types: Supported Destination File Types:

Instruction:

Write 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 or 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. 1,0, A, or D
SLC:B,NorF

Example destination tag: N7:10

Write 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

Read 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 or REAL

Example destination tag: array_1

Read 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_1
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The CompactLogix controller can send typed or word-range
commands to PLC-5 controllers. These commands read and write data
differently. The diagrams in Figure 4.5 show how the typed and
word-range commands differ.

Figure 4.5
Typed read command 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 / SLC Mapping | ]
—PLC 35/ 5LC Mapping
File Mumber Tag Mame Cancel |
Help |
Delete Map |
—PLL 2 kMapping
Tag Mame : LI

2. Specify the information described in Table 4.10:

Table 4.10
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 to | array_1
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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Table 4.11 shows example source and destination tags and elements
for different controller combinations.

Table 4.11
Type of MSG Example Source and Destination:
Instruction:
PLC-5 writes to source element | N7:10
Compactlogix destination tag | “array_1"
SLC writes to The PLC-5, PLC-3, and SLC controllers support logical ASCII

CompactlLogix
SLC 5/05

SLC 5/04 0S402 and
above

SLC 5/03 0S303 and
above

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 70for 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
CompactlLogix

SLC reads from
CompactLogix

SLC 5/05
SLC 5/04 0S402 and
above

SLC 5/03 0S303 and
above

source tag “array_1"
destination N7:10
element

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 70for the compatibility file, you enter N70:0for the
source tag.

PLC-2 reads from
CompactLogix

source tag 200
destination 010
element

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 ASCII
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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Examp'e 1 cOmpactLogix In the Figure 4.6 example, one CompactLogix controller controls
remote I/O through a 1794-ACN15 module.

Controller and
Distributed |/0 Figure 4.6
43864
CompactLogix controller
(Compact1)
ControlNet

1794-ACN15 with remote
I/0 (Remote1)

Controlling distributed 1/0

This example has Compactl controlling the I/O connected to the
remote 1794-ACN15 module. The data the CompactLogix controller
receives from the distributed I/O modules depends on how you
configure the remote 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.

Total connections required by Compact1

The following table calculates the connections used in this example.

Connection: Amount:
Compact1 controller to remote 1794-ACN15 1
Compact1 to 4 distributed 1/0 modules (through 4
1794-ACN15)

e all /0 modules configured as direct connection

total connections used: 5

If you configured the distributed I/O modules as rack-optimized, you
would only need a rack-optimized connection to the 1794-ACN15,
reducing the above example by 4 connections.
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Examp'e 2 COmpactLogix In the Figure 4.7 example, one CompactLogix controller
Controller to Com pa ctlo gIX communicates with another CompactLogix controller over ControlNet.

Each controller has its own local I/O.
Controller

Figure 4.7
ControlNet

[N ElE

Compact1 Compact2 workstation

43865

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.

Figure 4.8
ControlNet

Compact1 Compact2 (controllerb) workstation
TagA  DINT TagA DINT

43365
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
5 F H/E Type - Unconfigured —CEN
Message Control count_msg .| —CDND>—
—CERO—

Publication 1769-UM011C-EN-P - September 2004



Communicating with Devices on a ControlNet Link ~ 4-25

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.

A communication path requires pairs of numbers. The first
number in the pair identifies the port from which the message
exits. The second number in the pair designates the node
address of the next device.

For this item: Specify:
Communication Path 1,1.2,xx,1,0
where:

1 is the virtual backplane of Compact1

1 is the slot of the ControlNet port in the
controller

2 is the ControlNet port

xx is the ControlNet node 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 1
Compact?
produced TagA

e produced from Compact1 to Compact? 1

o other consumer (2 are configured)

consumed TagB 1

total connections used: 4
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Example 3: CompactLogix
Controller to Other Devices

In the Figure 4.9 example, one CompactLogix controller
communicates with a ControlLogix controller and a ControlNet PLC-5
controller over ControlNet

Figure 4.9
[0\ /o)
“——f-=rte]l ControlLogix controller
\ =1l (Control1)
0 = =l
ControlNet
H H
I
% FHEE
R
LR
CompactLogix controller ControlNet PLC-5 controller FlexLogix controller 43866
(Compact1) (PLC5CT) (Flex2)
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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,xx,1,0
where:

1 is the virtual backplane of Compact 1

1 is the slot of the ControlNet port in the controller
2 is the ControlNet network

xx is the node address of the Logix controller

1 is the backplane of Logix controller

0 is the controller slot of Logix controller

Sending a MSG instruction to a PLC-5C 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.

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.)

Type of MSG Instruction:

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,xx
where:

1 is the virtual backplane of Compact 1

1 is the slot of the ControlNet port in the controller
2 is the ControlNet network

xx is the node address of PLC5C1

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

The PLC-5C 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 ().

Example Source and Destination:

PLC-5 writes to CompactlLogix source element N7:10
destination tag “array_1"
PLC-5 reads from Compactlogix  source tag “array_1"

destination element N7:10
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You can produce and consume tags with any Logix controller the
same as you do with a CompactLogix controller. All Logix controllers
follow the same requirements for producing and consuming tags.

Producing a tag to a ControlNet PLC-5 controller

To produce a tag that a ControlNet PLC-5 controller can consume:

1. Determine the type of data to produce.

If: And you are producing: Then:

INT na A. Create a user-defined data type that contains an array of INTs with an even
number of elements, such as INT[2]. When you produce INTs, you must
produce two or more.

B. Create a produced tag and select the user-defined data type you created.

DINT or REAL  Only one DINT or REAL value Create a produced tag and select the DINT or REAL data type, as appropriate.

More than one DINT or REAL A. Create a user-defined data type that contains an array of DINTs or REALs,
as appropriate.

B. Create a produced tag and select the user-defined data type you created.

2. In RSNetWorx software, open the ControlNet configuration for
the target ControlNet PLC-5 controller, insert a Receive
Scheduled Message and enter the following Message size:

Producing and consuming tags to a Logix-based controller ‘
i

If the produced tag Then, for the Message size, enter:
contains:

INTs The number of integers in the produced tag

DINTs Two times the number of DINTs or REALs in the produced
REAL tag. For example, if the produced tag contains 10 DINTS,
s enter 20 for the Message size.
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3. In the RSNetWorx software, reschedule (save) the network.

The ControlNet PLC-5 controller does not perform type checking.
Make sure the PLC-5 data type can correctly receive the CompactLogix
produced tag to ensure proper data is being received.

When a ControlNet PLC-5 controller consumes a tag that is produced
by a Logix5000 controller, it stores the data in consecutive 16-bit
integers. The ControlNet PLC-5 controller stores floating-point data,
which requires 32-bits regardless of the type of controller, as follows:

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

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

To re-construct the floating point data within the ControlNet PLC-5

controller, first reverse the order of the integers and then copy them to
a floating-point file.

Consuming a tag from a ControlNet PLC-5 controller

To consume a tag from a ControlNet PLC-5 controller:
1. In RSNetWorx software, open the ControlNet configuration of
the ControlNet PLC-5 controller, insert a Send Scheduled

Message.

2. In RSLogix 5000 software, add the ControlNet PLC-5 controller to
the Controller Organizer.

3. Create a user-defined data type that contains these members:

Data type: Description:

DINT Status

INT[x], where “x" is the output size of the Data produced by a ControlNet PLC-5
data from the ControlNet PLC-5 controller.  controller

(If you are consuming only one INT, no

dimension is required.)
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4. Create a consumed tag with the following properties:

For this tag property:  Type or select:

Tag Type Consumed
Controller The ControlNet PLC-5 that is producing the data
Remote Instance The message number from the ControlNet configuration of the

ControlNet PLC-5 controller

RPI A power of two times the NUT of the ControlNet network. For
example, if the NUT is bms, select an RPI of 5, 10, 20, 40, etc.

Data Type The user-defined data type that you created.

5. In the RSNetWorx for ControlNet software, reschedule (save)
the network.

Total connections required by Compact1

The following table calculates the connections used in this example.

Connection: Amount:
Compact1 controller to remote 1756-CNB 1
Compact1 controller to remote ControlNet PLC-5 1
connected, cached MSG from Compact1 to Control1 1
connected, cached MSG from Compact1 to PLC5C1 1
Produced TagA

e produced from Compact to Flex2 1

e consumed by PLC5C1

Consumed TagB from Flex2 1
Consumed INT from PLC5C1 1
total connections used: 8

You can configure the 1756-CNB module to use no connection. This is
useful if you configure all direct connections to their associated I/O
modules and do not need a rack-optimized connection.
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Chapter 5

Using This Chapter

Communicating with Devices on a
DeviceNet link

CompactLogix controllers can connect to the DeviceNet network via

the 1769-SDN scanner module.

Table 5.1
For information about: See page
Configuring your system for a DeviceNet link 5-1
Example 1: Controlling DeviceNet devices 5-2
Example 2: Bridging through Ethernet to DeviceNet b-14
Example 3: Bridging through ControlNet to DeviceNet 5-18

cOnﬁguring Your System for Select the appropriate DeviceNet interface depending on the

a DeviceNet Link

Table 5.2

application and how the controller interacts with the devices:

If your application:

Select this interface:

Description:

communicates with other DeviceNet devices

uses the controller as a master or slave
on DeviceNet

uses the controller Ethernet port or serial port for
other communications

1769-SDN DeviceNet
scanner module

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

o read inputs from slave devices
e write outputs to slave devices

accesses remote Compact 1/0 over a
DeviceNet network

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

1769-ADN DeviceNet
adapter module!

The adapter:
o interfaces with as many as 30 Compact I/0 modules

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

This table specifically describes using the 1769-ADN to access remote Compact I/0 over DeviceNet. However, CompactlLogix controllers can access other Allen-Bradley
remote 1/0 over DeviceNet. In those cases, you must select the appropriate interface. For example, if accessing remote POINT /0 modules, you must select the 1734-ADN.

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 C(mtro"ing This example in Figure 5.1 uses a 1769-SDN scanner module 16n the
. . local CompactLogix system to control the I/O attached to a 1769-ADN
DeviceNet Devices adapter module,

Figure 5.1
o £
535 g 8§
(o] [op] (o] (o] (o] (o]
R R R =R R R
=
Notebook Computer with: DeviceNet
¢ RSLogix 5000, version 12 or higher
. . z o 2 o~ ~N
o RSNetWorx, version 4.00 or higher <DF {F S < o S 2
o RSLinx, version 2.41 or higher % % % % % % %
o optional 1784-PCID DeviceNet Interface card
= EEE ) - S EE
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

e 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 to the 1769-SDN module through one of the
following ports:

¢ ControlNet port — available on the 1769-L35CR only

e EtherNet/IP port — available on the 1769-L32E and
1769-L35E only

e serial port — available on the 1769-L32E, 1769-L35CR and
1769-L35E controllers
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1. Start RSNetWorx.

Step 1: Configuring the 1769-ADN adapter

2. Select Network —Online. The RSLinx communication driver screen appears.

3. 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 - RSNctWorx for DeviceNet

Edi View Netwoik Device Iook Help

= |

&% Bewe
%8 - & |2
Hardware ———————————— x|
=] DeviceNet
Category
AC Drive

Barcode Scanner
Communication Adapter

DPI to Deviceklst

DeviceMet to SCANport
Dodge EZLINK

General Purpose Discrete 1/0
Generic Device

Human Machine Interlace
Inductive Prosinity 5 witch
Limit Switch

Mator Protector

Photoelectiic fensor
Rockwell Automation miscellar
SCANport Adapter

Smait MCC

Specisly 110

Vendor

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

| 3

Hi«| »| ¥l Graph (" Spieadshest §  Mast=rale | 4

|

Wessages

Message Code [ Timestamp

[ Description

7

[Ofine

4. 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.

[[ 5 DeviceNet - RSNetwors for DeviceNet EIE

Edt View Network Device Jools Help

Y

Haridware

=
=T

E

Devicelet

Category
AC Diive
Barcode Soanner
Commuricalion Adaper
DFlta DeviceNet
DeviceMet to SCANport
Dodge EZLINK
General Pupose Discrete 1/0
Generic Device
Human Machine Interface:
Inductive Prosimiy Suitch
Limit Switch
Motor Protector
Phatoelectiic Sensor
Rlockwell Automation miscela
SCAMNpon Adapter
Smat MCC
Specialy /0
\Vendor
Flockwell Automalion - llen B
Rockwell Automalion - Dodge
Flockwel Automalion - Electro

Rockwell Automaion - Reliany

1763-ADMIA (3)  17BS-5DM
Scanner

Madule (2

L
.

W/ 4> | Ml\ Graph {“Spreadshest §  MasterSle | 4

Message Code

[ Timestamp

[ Desciiption

7765/01 11.46:40

Mode changed to anine.

| Oniine - Not Brovsing

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

L. 1769-ADMN 74 (3]

General | 140 Bank. 1 Cnnfigurationl 1/0 Bank 2 Configuratinnl 140 Bank. 3 Configuration | Reset I Summalyl

1769-ADM A

MName:

LDiescription:

Address: 15 =i

Device [dentity [ Primany ]
“endor: IHockwa\I Autornation - Allen-Bradley [1]

Dievice: ICommunication Adapter [12]
Product; |‘I FESADM /A [B9]
Catlog,  [176ADN/A

Revision: I‘IDN— :I :I

ak I Cancel | gl | Help |

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

6. When the 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 /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.

TIP 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

T gd o 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.

Use RSNetWorx for DeviceNet software to create the scanlist.
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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.

3. Select CompactLogix from the Platform pulldown menu. This lets the software know that the scanner is being used with
a CompactLogix controller. The scanlist will be mapped to coincide with the 1769-SDN profile in RSLogix 5000 software.

769-SDN Scanner Module e |

General Module | Scanlistl Input I Dutputl ADR I Summaryl

Interscan Delay: ﬂ TiREE U pload fram Scanner |
anfl?;;::dtlo:'oll Ratic: I1 _|: Dovrinad|io Seanner |
Module Defaults |

Slave Mode... |

Advanced... |

— 1769-50M:
Select CompactlLogix Plstiors: e BT ~ |
from this menu. . =

QK I Cancel | Apply Help

4. Select the slot number of the 1769-SDN module.
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5. 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.

6. 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.

1. Click on the Edit I/0 Parameters button

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

T Change of State / Cycli
& Chanaeof State. ) Euclic

B Size: ID _,::' Bytes

T Size: IB _,::' Bytes
Faoll Fate: IEvery Scan 'l

W= T Eif: r
Rz Size: ID _I; Bytes
¥ Palled: ——————————— Tx Size: ID =1 Bytes
Rz Size: |28 _,::' Bytes Heartbeat Rate: |25D _,::' maec

Sdvanced.. |

QK I Cancel | Festore 1/0 Sizes |

8. 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.

9. Click on the Input tab.

10.Click Apply.

11.Click OK.

EE. 1769-5DN Scanner Module 21|

Generall Modulel Scanlist  Input |Dutput| ADR I Summaryl

Autohdap |
Unmap |
Advanced.. |

Mode
[E/] 01, 1769.40N. Palled 28

1:1.Data...

‘l I _’I Options... |
Memory: IDiscrete 'l Start [ ord: ID _I;
gis31-0 [ [[TTTTTTTCTTPTT T T

1:1.Datal0]

[
1:.Datal11 [
1:l.Datal2] [
1:l.Datal3] [
1:l.Datal4] [
1:1.Datal5] [

2 [

| 1:.Datal?]
TIDatalEl | Ad|

QK I Cancel Apply | Help
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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.

TIP 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:

Table 5.3

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
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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:

Table 5.4
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

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:

Table 5.5
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:

2 El-Lu:n:aI:'I :0.CommandR egister
—Local:1:0.CommandR egister. B un

—Local 1:0.CommandB egister. F ault
—Local:1:0.CommandR eqgizter. DizableM ebworl,

—Local 1:0.CommandF egister. HaltS canner

L acal1:0.CarmmandB egister Reset
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Table 5.6

Output
Word

Bit

Description

Behavior

0

Run

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

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.

Disable Network

When set, the scanner is functionally
removed from the network.

HaltScanner

When set, the scanner stops scanning its
mapped slave devices.

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.

n 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[

Offine 1, I RUN | x|
Mo Forces b, :: E.ET @ T Tupe: Major Revizion:
Mo Edits = I‘I?EB-SDN!B =
& = 1 all [2 =
_I | Type |Description |
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
=123 Controller example 17630016/ 16 Paint 24 DC Output, Sink
cantraller Tags 1763-0V1B/E 16 Paoint 24% DC Output, Sink
2 1763016/ 16 Paint AC/DC Relay Output
3 Controller Fault Handler 1769. 0w, £ Point AC/DC Relay Dutput
“ [ Power-Up Handler 1763-0'8/B 8 Paint AC/DC Relay Output
[—]ﬁ Tasks 17E3-0hE1 /A & Point lzolated AC/DC Relay Output
E% IWainTask \} 1769-04/81/B 8 Point lzolated AC/DC Relay Output
F: ) 176950/
-3 MainProgram -
3 Unscheduled Programs —
. ~ Sha
=15 Motion Groups
: Yendar: | Al v| ¥ Other ¥ Specialy /0 Gelect Al |
L3 Ungrouped Auxes i | x| W oter 7 Specily
----- £ Trends [¥ Analog ¥ Digital ¥ Communication [ Motion [¥ Controller Clear Al |
255 Data Types
% User-Defined 3. Click OK. oK I Cancel | Help |
Ly strings

% Predefined

C@o Module-Defined

=55 [}C Configuration

i AP [1] 1769-L35E Ethernet Port LocalENE

T v —
ok V\Etrl+><
Capy Chl+E

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

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

Module Properties - Local (1769-SDN/B 2.1) 1[
Type: 1769-5DM/B 1769 Scanner DeviceM et
Wendaor: Allen-Bradley
Narne: ISDN_scanner_1| Slat: =
Description: Input Size: |30 5y [32biy

=l
v Output Size: |90 =5 [32:hit)
E =

Fievision: |2_ I‘I _,::' Electronic Keying: IEompatibIe Module 'l

Cancel | < Back I Mest > | Finish »> I Help
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IMPORTANT

Version 12 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:

Table 5.7

Tag

Definition

Local:s:l

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:

Table 5.8

Tag

Definition

Local:1:1.Data[0

1769-ADN Status Information

Local:1:1.Data[1

Input Data from 1769-1A16

Input (output echo) Data from 1769-0B16

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

Input Data from 1769-IF4

I
]
Local:1:1.Data[1]
]
I

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

Input Data from 1769-0F2
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This output addresses for the scanner are:

Table 5.9
Tag Definition
Local:1:0.Datal0] Output data for 1769-0B16

Local:1:0.Data[0] through Local:3:0.Data[1] Output data for 1769-0F2

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

2 EI-LDcaI:1 :0.CommandR egister
—Local:1:0.CommandR egister. Bun
—Local1:0.CommandR egister. F ault

—Local 1:0.CommandR egister. Dizablef etwark,
—Local 1:0.CommandR egister. HaltS canner

“—Local1:0.CommandR eqgizter. Reset

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.

{al RSLogix 5000 - L35E_example [1769-L35E]* - [MainProgram - MainRoutine*]

Ef Fle Edi View Search Logic Communications Tools Window Help =L

B|=d & i@ = ol Bl5lk| [ e @/a
Offline f. ™ run E ’F?‘: Path: | <none> dﬂ
NoForoes b, FEET
No Edits = =, K==l | o [ [ [ one e | e | ¥

0 || 4|+ |\ Favortes ABit 4 TmeriCourter A Mpatioutput A Compare & Computemath A Movelogical £ Fle
Entruﬂer L35E_example J
Controller Tags

"3 Contraller Faul: Handler SDN_run Local1:0.CommandRegister Run &

"7 Pawer-Up Handler 0 E

Tasks

FA MainTask

= % MainPrograrm (End)
Program Tags
Exj MainRautine

" Unscheduled Pragrams

okion Groups

I3 Ungrouped Axes

Trends

ats Types

' User-Defined

% Strings

L', Predefined

['4 Module-Defined

0 Configuration

O [1] 1769-L35E Ethernet Port LocalEME
I CompactBus Local

fl [1]1763-5DN/E sdn_scannerl

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/0 data), and there is limited buffering to store waiting messages that
bridge networks.

Tt [he 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.

Figure 5.2

workstation

DeviceNet network

1769-L3xx controller with
1769-SDN scanner
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The CompactLogix controller can bridge these combinations of

networks:
Table 5.10
Messages that originate on this And end on this network:
network:
EtherNet/IP DeviceNet
RS-232 serial
RS-232 serial EtherNet/IP
DeviceNet

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.

Q% RSLinx Gateway - [RSWho - 1] _ ol x|
=3 Fle Edt View Communications Station CDE/QPC Secwrity Window Help = ﬁl
2| 5| £l8 8lie| ¥||
v Autohrowse Fefrash I 2p | Browsing - node 29 not found
[=|- 8 10.88.35.48, 1763-L35E Ethernet Port, 1769-L35E Ethernet Port || address Cevice Type [ oriine Hame
E‘ ﬂ Backplane, Compactogix System 00 1769-5DM Scanner Module
00, CompactLogix Processor, Medium_MPC_D 01 1769-50N Scanner Module
M 01, 1769-L35E Ethernet Port 02 1758-50M Scanner Module
=l 03, Local 1769 Bus Adapter, VA1763/4 @ 10 1734-0B2E/C Zpt BC Cufput
E‘ ﬂ 1769 Bus, 1769 Bus g 11 1734-IB2/C 2pt OC Input
00, Local 1769 Bus Adapter, A 1753/A g 12 1734-OV4E/C 4pt DC Output
01, 1769-2 Chan, Quadrature, 4 Chan. Single- EE 13 1734-I¥2/C 2pt DC Input
=~ 02, 176%-5DM Scanner ModLle, 1769-SDN @ 14 1734-CV4E/C 4pt DC Qutput
.- ort2, Devicelle - NpL
a4 Port2, G et 15 1734-I424C 2pt DC Input
03, 1763-24vdc Input, Relay Output ComboE g 16 1734-0E2C/C 2pt Current Quiput
04, 1769-24vdc Input, Relay Output Combo/t EE 17 1734-IE2%/C 2pt Andlog Voltage Input
IE 05, 1763-16pt 24vde Sink/Source Input _ILI
1] | » «| [ b

For Help, press F1

[ o 05/26/03 |03:141PM 4
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Sending a MSG instruction from the controllerto 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 1/F Type - Unconfigured —CEN
Message Control count_msg .| —CDND—
{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
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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:

Table 5.11

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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Examp'e 3: B"dgmg You can use the controller to bridge messages between devices; the
controller supports one connected and one unconnected message

through ControlNet to between devices. The controller will only bridge messaging data (not

DeviceNet I/O data), and there is limited buffering to store waiting messages that

bridge networks.

Tt [he 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-L35CR controller can bridge from the serial or ControlNet
port to DeviceNet. For example, a message originates at a workstation
and bridges through a CompactLogix system to DeviceNet devices.

Figure 5.3

workstation

ControlNet network

1769-L3xx controller with
1769-SDN scanner

DeviceNet network

The CompactLogix controller can bridge these combinations of
networks:
Table 5.12
Messages that originate on this And end on this network:
network:
ControlNet DeviceNet
RS-232 serial
RS-232 serial ControlNet
DeviceNet
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Bridging from ControlNet to DeviceNet lets you use one workstation
to program the CompactLogix controller on ControlNet, 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. Navigate through an ControlNet-to-DeviceNet
bridge to select specific devices. You navigate through the 1769 bus to
select the 1769-SDN module to get to DeviceNet devices.

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 H/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
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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:

Table 5.13

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.

Publication 1769-UM011C-EN-P - September 2004



Chapter 6

Using This Chapter

Default Communication

Communicating with Devices on a Serial Link

The CompactLogix controller can communicate with devices on a

serial link.

Table 6.1

For information about: See page
Default communication configuration 6-1

Configuring your system for a serial link 6-3

Example 1: Workstation directly connected to a CompactLogix controller 6-10
Example 2: Workstation remotely connected to a 6-11
CompactLogix controller

Example 3: CompactlLogix controller connected to a bar code reader 6-16
Example 4: Bridging through serial 6-19

The CompactLogix controller has the default serial configuration listed

Configuration in Table 6.2:
Table 6.2

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.
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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 RTU, 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.

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

Figure 6.1

Default Communication
Push Button

cOnﬁguring Your System for For the CompactLogix controller to operate on a serial network,

you need:

a Serial Link

e a workstation with a serial port

e 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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baud rate selector switch g

port 1: DB-9RS-232, DTE ——»
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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.
Figure 6.2

<« port 22 mini-DIN 8 RS-232

~a—— 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-PM02 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.

12
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 XD TxD

4 DTR DTR

5 ground ground

6 DSR DSR

7 RTS RTS

8 CTS CTS

[o] 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.

& 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 Protocol tab, select ASCII to communicate with an ASCII device.
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Specifying serial port characteristics

Specify the characteristics described in Table 6.3 on the Serial Port tab
(default values are shown in bold):

Table 6.3

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
z€er0.

0 This parameter is especially useful for communicating via radio modems.
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Table 6.4

Specifying system protocol characteristics

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

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

Mak. Receive Limit:

EMO Tranzmit Limit: |3
ACK Timeout: ISD [#20 )

Embedded Responses: |;§,utgdetect LI

% Controller Properties - example 1O =]
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

Ok I Cancel | Apply | Help

The available system modes are described in Table 6.4:

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.

6-10

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).

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.

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.

DH-485

communicating with other DH-485 devices multi-master, token passing network allowing
programming and peer-to-peer messaging.
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Step 3: Configure the serial communication driver

1. In RSLinx software, select Communication —Configure Driver. 2. From the Available Driver Types list, select”RS-232 DF1 Devices”.
2 Rockwell Software RSLinx Lite - [RSWho - 1]
- File  Wiew WGl Station  Secuity  Window Help aslsbis Divel s e O I
ﬁl Sl@l BSWwho —I Hep |

| ] ~ Configured Drivers:
L Browsing

Configure Shortcuts... I — Mame and Deseription [ Status
Configure Client Applications... E \} Corfiaues
Configure CIF Options. . Startup
X X X in= Gateways 4
Driver Diagnostics... Etherret Gttt
CIF Diagnostics...
I Stop
Delete
3. Click Add New.
4. Specify a name for the driver. Add Now RSLinx Driver
Choose a name for the new driver. FUTERTTY
(15 characters maximurn] = =
ancel
[4B_DF1-1

5. Specify the appropriate communication settings.
6. Select the "Logix/CompactLogix” and specify the COM port.

1. Click Autoconfigure to have the software determine the remaining serial settings.

Configure RS-232 DF1 Devices

Device Mame: AB_DF1-1

8. Click OK.

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

Baud Fiate: [19200 - Station Number: [gg

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

Auta-Configure

I™ Use Modem Dialer
oK Cancel | Delete | Help
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Examp'e 1: Workstation In the Figure 6.3 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

Table 6.5

Figure 6.3

[TT01
.............. | —( =
% 1769-L3xx controller

S

hlF——)

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.

l\_IA_K receive Specifies the number of NAKs the controller can receive in response to a message transmission.

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

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

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

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

Embedded Specifies how to enable embedded responses.

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

Error detection

Select BCC or CRC error detection.
Configure both stations to use the same type of error checking.

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

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

Enable duplicate
detection

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

Publication 1769-UM011C-EN-P - September 2004



Communicating with Devices on a Serial Link ~ 6-11

Example 2: Workstation
Remotely Connected to a
CompactLogix Controller

In the Figure 6.4 example, a workstation remotely connects to a
CompactLogix controller over a serial link. A modem is connected to
the controller to provide remote access.

Figure 6.4

modem

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:
Table 6.6
Name: This method: Benefits:
standard initiates polling packets to slave stations according | This communication method is most often used for

communication
mode

to their position in the polling array(s).

Polling packets are formed based on the contents
of the normal poll array and the priarity poll array.

point-to-multipoint configurations.
This method provides these capabilities:

o 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-hased
communication
mode

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

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

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

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

Also choose this method if you need to communicate with
non-intelligent remote terminal units (RTUs).
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Table 6.7

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
EOT 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
Table 6.8
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).
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Table 6.8
This field: Description:
Polling mode Select one of these:

e Message Based (slave cannot initiate messages)
e Message Based (slave can initiate messages) - default
¢ Standard (multiple message transfer per node scan)

¢ Standard (single message transfer per node scan)

Master transmit

Standard polling modes only
Select when the master station sends messages:
e between station polls (default)

e in polling sequence

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[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
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Table 6.8

This field:

Description:

Active station tag

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

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

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

Error detection

Select BCC or CRC error detection.
Configure both stations to use the same type of error checking.

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

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

Enable duplicate
detection

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

If You Choose One of the Standard Polling Modes

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

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

4. one inactive station, after all the active stations in the normal
poll array have been polled

Use the programming software to change the display style of the
active station array to binary so you can view which stations are
active.
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Example 3: CompactLogix
Controller Connected to a
Bar Code Reader

Publication 1769-UM011C-EN-P - September 2004

In the Figure 6.5 example, a workstation connects to a bar code
reader. Channel 0 of the CompactLogix controllers supports ASCII. A
bar code reader is an ASCII device, so you configure the serial port
differently than in the previous examples. Configure the serial port for
User mode, rather than the system mode.

Figure 6.5

[TATATATE

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 37DX
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

Table 6.9
This field: Description:
Buffer size Specify the maximum size (in bytes) of the data array you plan

to send and receive. The default is 82 bytes.

Termination characters

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

Append characters

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

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

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

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

is Ignore.

M 1EC1131-3 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 td [he 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.

IMPORTANT In the 1769-L31 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
B8 1784-PCD-1, DeviceNst
£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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Chapter 7

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.

Table 7.1
For information about: See page
Configuring your system for a DH-485 link 7-2
Planning a DH-485 network 7-6
Installing a DH-485 network 7-8

IMPORTANT RS DH-485 network 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.

Figure 7.1

RS-485 port | port2: mini-DIN 8 RS-232

baud rate selector switth ———pm

port 1: DB-9 RS-232, DTE dc power source selector switch

Li_i_ 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.

Table 7.2

If you connect to this port: Use this cable:

port 1 1747-CP3

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

port 2 1761-CBL-APOO

mini-DIN 8 RS-232 connection or
1761-CBL-PM02
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Step 2: Configure the DH-485 port of the controller

1. In RSLogix 5000 programming software, right-click on the Controller folder 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

Uzer Pratacal I

Error Detection
’7(' ECC & CRC

=0l x|

Fil= I Harealatile Memor_l,JI
M ajor Faults

=] | E'ml n| @I i || E| ﬂl ﬁl I_ Gereral |  Serial Port System Fratocal®
Difline 0. T RUN —
Mo Forces b, [ oK 4} I Pratocol:
m :: ﬁ:;T Station Address: ID—
ll Max Station Address: Iﬁ
| i) |E§,|E@|E@°| @l Token Hold Factar: m

Werify

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

: E% ElainTask

Prink

Chrl+P

b 4

¥ Enable Duplicate Detection

o1

Cancel

Apply Help

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

% Controller Properties - example

bimar Faults | Drate/Time | Advanced

SFC Execution I

The grayed out settings are selections

=0l x|

Filz I Motwalatile Mermory

Izer Protocal I

Major Faults

that do not apply to a DH-485 network. fenera serFor Bemiteiss |
Mode:
Baud R ate: Im
[rata Bits: m
Parity: Im
Stop Bits: m
Contral Line:

IND Handzhake j

I~ Confinuous Carier

RTS Send Delay: ID
I—

RTS Off Delay: 0

[20 mz)
[20 mz)

Show Offline Yalues

[ ]

Cancel

Lpply Help
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Specify the characteristics described in Table 7.3 on the Serial Port tab
(default values are shown in bold):

Table 7.3

Characteristic: 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.
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Planning a DH-485 Network

Publication 1769-UM011C-EN-P - September 2004

The DH-485 network offers:
e interconnection of 32 devices
e multi-master capability
e token passing access control

e 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.

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.

I td [he maximum address that the initiator 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.
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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.

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 O
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.

Publication 1769-UM011C-EN-P - September 2004



7-8  Communicating with Devices on a DH-485 Link

|nsta||ing a DH-485 A DH-485 network consists of a number of cable segments

daisy-chained together. The total length of the cable segments cannot
Network exceed 1219 m (4000 ft).

T e td Use shielded, twisted-pair cable, either Belden 3106A
or Belden 9842. A daisy-chained network is

recommended.

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

Figure 7.2 Single cable connection

Orange with white stripes 6 Termination

White with orange stripes
Belden 3106A or 9842

Shrink tubing recommended 3 Common

Blue (3106A) or drain wire

Blue with white stripes (9842) 2 Shield

1 Chassis Ground

Figure 7.3 Multiple cable connection

to previous device

to successive device
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SN

Table 7.4 shows wire/terminal connections for Belden 3100A.

Table 7.4
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)

Table 7.5 shows wire/terminal connections for Belden 9842.

Table 7.5
For this Wire/Pair Connect this Wire To this Terminal
shield/drain non-jacketed 2 - Shield
blue/white white with blue stripe cut back - no connection(!
blue with white stripe 3 - (Common)
white/orange white with orange stripe 4 - (Data B)
orange with white stripe 5 - (Data A)

M 10 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.

Grounding and terminating a DH-485 network

Figure 7.4

Belden #9842 Cable
1219 m (4000 ft) Maximum

Jumper
)
6
5
4 K—
3@9?;
2

1
/<\ Jumper

/[ %

Jumper

N

q

[T,

ASISASIASINS
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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 2l x|

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

Table A1
For information about: See page
1769-L35CR Controller Specifications A-2
1769-L32E, 1769-L35E Controller Specifications A-4
1769-L31 Controller Specifications A-6
Real-Time Clock Accuracy A-8
Dimensions A-8
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1769-L35CR Controller
Specifications

Publication 1769-UM011C-EN-P - September 2004

Table A.2 lists the 1769-L35CR specifications.

Table A.2
Communication Ports CHO - RS-232 ControlNet
RS-232 NAP
ControlNet channels A and B
User Memory 1.5 Mbytes

Nonvolatile Memory

1784-CF64 CompactFlash

Maximum Number of /0
Modules

30 1/0 modules

Maximum Number of 1/0 3 banks

Banks

Backplane Current!" 680mA at 5V dc
40mA at 24V dc

Power Dissipation 4.36W

Power Supply Distance
Rating

4 (The controller must be within four slot positions of the
power supply.)

Replacement Battery

1769-BA - For information on typical battery life, see
page B-9.

Weight

0.32 kg (0.70 Ib.)

Programming Cable

1747-CP3 or 1756-CP3

Panel Mounting Screw
Torque (using M4 or

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

#8 screws)
Wiring
Connectors 2 BNC connectors for redundant media operation
1 NAP (1786-CP cable)
Category 2 on communication ports®®!

Isolation Voltage
(continuous-voltage
withstand rating)

30Vdc
Tested to withstand 710 Volts for 60 seconds

Environmental Conditions

Operational IEC 60068-2-1 (Test Ad, Operating Cold),
Temperature IEC 60068-2-2 (Test Bd, Operating Dry Heat),
IEC 60068-2-14 (Test Nb, Operating Thermal Shock):
0to 60°C (32 to 140°F)
Storage IEC 60068-2-1 (Test Ab, Un-packaged Non-operating Cold),
Temperature IEC 60068-2-2 (Test Bb, Un-packaged Non-operating Dry

Heat),

IEC 60068-2-14 (Test Na, Un-packaged Non-operating
Thermal Shock):

-40 to 85°C (-40 to 185°F)

Relative Humidity

IEC 60068-2-30 (Test Db, Un-packaged Non-operating Damp
Heat):
5 to 95% non-condensing

Vibration

IEC 60068-2-6 (Test Fc, Operating):
5g @ 10-500Hz
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Table A.2

Operating Shock

IEC 60068-2-27 (Test Ea, Unpackaged Shock):
DIN mount - Operating: 20G, Panel mount - Operating: 30G

Non-QOperating
Shock

IEC 60068-2-27 (Test Ea, Unpackaged Shock):
DIN mount - Non-operating: 30G, Panel mount -
Non-operating: 40G

Emissions CISPR 11:
Group 1, Class A
ESD Immunity IEC 61000-4-2:
4kV contact discharges
8kV air discharges
Radiated RF IEC 61000-4-3:
Immunity 10V/m with 1kHz sine-wave 80%AM from 80MHz to

2000MHz
10V/m with 200Hz 50% Pulse 100%AM at 900Mhz
10V/m with 200Hz 50% Pulse 100%AM at 1890Mhz

EFT/B Immunity IEC 61000-4-4:
+/-2kV at bkHz on communications ports
Surge Transient IEC 61000-4-5:
Immunity +/-2kV line-earth(CM) on communications ports
Conducted RF IEC 61000-4-6:
Immunity 10Vrms with 1kHz sine-wave 80%AM from 150kHz to

80MHz

Enclosure Type
Rating

None (open-style)

Certifications:

(2)

(when product is marked)

c-UL-us UL Listed for Class I, Division 2 Group A,B,C,D
Hazardous Locations, certified for U.S. and Canada
CE European Union 89/336/EEC EMC Directive,
compliant with:
EN 50082-2; Industrial Immunity
EN 61326; Meas./Control/Lab., Industrial
Requirements
EN 61000-6-2; Industrial Immunity
EN 61000-6-4; Industrial Emissions
C-Tick Australian Radiocommunications Act, compliant
with:
AS/NZS CISPR 11; Industrial Emissions
Cl ControlNet Int'l conformance tested to ControlNet
specifications

(1)

(2)

(3)

This specification is also known as Power Consumption.

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

Use this Conductor Category information for planning conductor routing. Refer to Publication 1770-4.1,
"Industrial Automation Wiring and Grounding Guidelines".
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1769-L32E, 1769-L35E
Controller Specifications

Publication 1769-UM011C-EN-P - September 2004

Table A.3 lists the 1769-L32E and 1769-L35E specifications.

Table A.3
Description 1769-L32E 1769-L35E
Communication Ports CHO - RS-232 EtherNet/IP
RS-232 RJ-45 or 10BaseT
DF1 EtherNet/IP
38.4 Kbit/s maximum  10/100 MBytes/sec
User Memory 750 Kbytes 1.5 Mbytes

Nonvolatile Memory

1784-CF64 CompactFlash

Maximum Number of 1/0 16 1/0 modules 30 1/0 modules

Modules

Maximum Number of 1/0 3 banks 3 banks

Banks

Backplane Current 660 mA at bV dc 660 mA at bV dc
90 mA at 24V dc 90 mA at 24V dc

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 (0.70 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)

Enclosure Type Rating

none (open style)

Wiring Category

2 on communication ports(z)

Isolation Voltage
(continuous-voltage
withstand rating)

30V dc continuous
Tested to withstand 710V dc for 60 sec

Environmental Conditions

Operational IEC 60068-2-1 (Test Ad, Operating Cold)
Temperature IEC 60068-2-2 (Test Bd, Operating Dry Heat)
|EC 60068-2-14 (Test Nb, Operating Thermal Shock)
0° to +60°C (+32° to +140°F)
Storage IEC 60068-2-1 (Test Ab, Unpackaged Non-operating Cold)
Temperature IEC 60068-2-2 (Test Bb, Unpackaged Non-operating Dry

Heat)

IEC 60068-2-14 (Test Na, Unpackaged Non-operating
Thermal Shock)

-40° to +85°C (-40° to +185°F)

Relative Humidity

IEC 60068-2-30 (Test Db, Unpackaged Non-operating Damp
Heat)
5% to 95% non-condensing

Vibration

|EC 60068-2-6 (Test Fc, Operating)
5G @ 10-500Hz
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Table A3
Description 1769-L32E 1769-L35E

Shock IEC 60068-2-27 (Test Ea, Unpackaged Shock)
DIN mount — Operating: 20G; Non-operating: 30G
Panel mount — Operating: 30G; Non-operating: 40G

Emissions CISPR 11:
Group 1, Class A

ESD Immunity IEC 61000-4-2:
4kV contact discharges
8kV air discharges

Radiated RF IEC61000-4-3

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

2000MHz
10V/m with 200Hz 50% Pulse 100%AM at 900MHz
10V/m with 200Hz 50% Pulse 100%AM at 1890MHz

EFT/B Immunity IEC 61000-4-4
+2kV at 5kHz on communication ports
Surge Transient IEC61000-4-5
Immunity +2kV line-garth (CM) on shielded ports
Conducted RF IEC61000-4-6
Immunity 10Vrms with 1kHz sine-wave 80% AM from 150kHz to

80MHz

Certifications'"!

(when product is marked):

c-UL-us UL Listed for Class I, Division 2 Group A,B,C,D
Hazardous Locations, certified for U.S. and
Canada
CE European Union 89/336/EEC EMC Directive,
compliant with:
EN 50082-2; Industrial Immunity
EN 61326; Meas./Control/Lab., Industrial
Requirements
EN 61000-6-2; Industrial Immunity
EN 61000-6-4; Industrial Emissions

C-Tick  Australian Radio Communications Act, compliant

with:
AS/NZS CISPR 11; Industrial Emissions

(2)

See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other

certification details.

Use this Conductor Category information for planning conductor routing. See Industrial Automation Wiring and
Grounding Guidelines, publication 1770-4.1.
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1769-L31 Controller
Specifications
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Table A.4 lists the 1769-L31 specifications.

Table A.4
Communication Ports CHO - RS-232 CH1 - RS-232
RS-232 RS-232
DF1, DH-485, ASCII DF1, DH-485
fully isolated non-isolated
38.4 Kbit/s maximum  38.4 Kbit/s maximum
User Memory 512 Kbytes

Nonvolatile Memory

1784-CF64 CompactFlash

Maximum Number of /0
Modules

16 1/0 modules

Maximum Number of 1/0 3 banks

Banks

Backplane Current 330 mA at bV dc
40 mA at 24V dc

Power Dissipation 261TW

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)

Enclosure Type Rating

none (open style)

Wiring Category

2 on communication ports(z)

Isolation Voltage
(continuous-voltage
withstand rating)

30V dc continuous
Tested to withstand 710V dc for 60 sec

Environmental Conditions

Operational Temperature

|EC 60068-2-1 (Test Ad, Operating Cold)

IEC 60068-2-2 (Test Bd, Operating Dry Heat)

|EC 60068-2-14 (Test Nb, Operating Thermal Shock)
0° to +60°C (+32° to +140°F)

Storage Temperature

IEC 60068-2-1 (Test Ab, Unpackaged Non-operating Cold)
IEC 60068-2-2 (Test Bb, Unpackaged Non-operating Dry
Heat)

IEC 60068-2-14 (Test Na, Unpackaged Non-operating
Thermal Shock)

-40° to +85°C (-40° to +185°F)

Relative Humidity

IEC 60068-2-30 (Test Db, Unpackaged Non-operating Damp
Heat)
5% to 95% non-condensing

Vibration

|EC 60068-2-6 (Test Fc, Operating)
5G @ 10-500Hz
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Table A4
Shock IEC 60068-2-27 (Test Ea, Unpackaged Shock)
DIN mount — Operating: 20G; Non-operating: 30G
Panel mount — Operating: 30G; Non-operating: 40G
Emissions CISPR 11:
Group 1, Class A
ESD Immunity IEC 61000-4-2:
4kV contact discharges
8kV air discharges
Radiated RF IEC61000-4-3
Immunity 10V/M with 1kHz sine-wave 80%AM from 80MHz to

2000MHz
10V/m with 200Hz 50% Pulse 100%AM at 900MHz
10V/m with 200Hz 50% Pulse 100%AM at 1890MHz

EFT/B Immunity IEC 61000-4-4
+2kV at 5kHz on communication ports
Surge Transient IEC61000-4-5

Immunity Channel 0: +2kV line-earth (CM) on shielded ports
Channel 1: +1kV line-earth (CM) on shielded ports

Conducted RF IEC61000-4-6

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

80MHz

Certifications'"!

(when product is marked):

c-UL-us UL Listed for Class I, Division 2 Group A,B,C,D

Hazardous Locations, certified for U.S. and Canada

CE European Union 89/336/EEC EMC Directive,
compliant with:
EN 50082-2; Industrial Immunity
EN 61326; Meas./Control/Lab., Industrial
Requirements
EN 61000-6-2; Industrial Immunity
EN 61000-6-4; Industrial Emissions

C-Tick  Australian Radio Communications Act, compliant

with:
AS/NZS CISPR 11; Industrial Emissions

(1)

(2)

See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other

certification details.

Use this Conductor Category information for planning conductor routing. See Industrial Automation Wiring and
Grounding Guidelines, publication 1770-4.1.
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Real-Time Clock Accuracy

Table A5
Ambient ° C: Accuracy:
0°C +54 to -56 seconds/month
+25°C +9 to -124 seconds/month
+40°C -84 to -234 seconds/month
+55°C -228 t0 -394 seconds/month
+60°C -287 to -459 seconds/month
Dimensions 1769-L35CR controller
Figure A1
67.5mm
<— (2.68in) ——» 70mm <—35mm—
15mm 52.5mm <« (2.76in) ——»|  (1.38in)
(0.59in) |-t <—— (2.06in) —>
f [TOT IO [TTOTIo mEEe)l
gl I’ -
@ ‘Allen-Bradley =v —
| Logix  L35CR DemffceNet | |-
118mm [ —
(4.65in) -
132mm %
(5.20in) B B
[e]
— | s
° CHo)
\J —

(2.06in) —*  (1.38in)

NOTE: All dimensions are in mm (in.).
Hole spacing tolerance: +0.4 mm (0.016 in.)
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1769-L32E, 1769-L35E controller

Figure A.2
67.5mm 70mm 35mm _
(2.68in) (2.76in) (1.38in) ]
15mm 52.5mm
(.59in) (2.06in)
[ TOT | @) @) QO
TN\
. -—=—=-=-=
© T =EQ’ llIl] —====
DesfceNet -
132mm
(5.20in)
118mm g
(4.65in) §
— J:L E J
[ L] LT LI
| 52.5mm | 35mm | 35mm | 35mm | 35mm»‘
| (2.07in) [ {1.38in) 1" (1.38in) ~ |~ (1.38in) ~ [ (1.38in)
30516-M
1769-L31 controller
Figure A3
67.5mm 70mm 35mm
(2.68in) (2.76in) (1.38in) ]
15mm 52.5mm
(.59in) (2.06in)
I I
=D N --oz:o
@A(Im-ﬂradl!y ="q- —--oo
| Logix  L35E -
132mm
(5.20in)
118mm g
(4.65in) E:
il N
| |
52.5mm 35mm 35mm | 35mm 35mm_)‘
| (2.07in) [ (1.38in) " (1.38in) ~ [ (1.38in) ~ [ (1.38in)
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Notes:
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Appendix B

CompactLogix System Status Indicators

Using This Appendix Use this appendix to interpret the status indicators on your

CompactLogix controllers.

Table B.1
For information about: See page
Controller LEDs B-2
RS-232 Serial Port LEDs B-4
ControlNet LEDs B-5
EtherNet/IP LEDs B-8
Battery Life B-9
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Controller LEDs

Table B.2

Table B.2 describes the controller LEDs present on all
CompactLogix controllers.

If this indicator:

is in this condition:

It means:

RUN off The controller is in Program or Test mode.
steady green The controller is in Run mode.
FORCE off No tags contain /0 force values.
/0 forces are inactive (disabled).
steady amber /0 forces are active (enabled).
I/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.
steady red Either the battery is:
e not installed.
e 95% discharged and should be replaced.
I/0 off Either:
o There are no devices in the /0 configuration of the controller.
o The controller does not contain a project (controller memory is empty).
steady green The controller is communicating with all the devices in its I/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.
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Table B.2
If this indicator: | is in this condition: It means:
0K off No power is applied.

flashing red One of the following:
o The controller requires a firmware update.

o A major fault occurred on the controller. To clear the fault:
1. Turn the controller keyswitch from PROG to RUN to PROG.
2. Go online with RSLogix 5000.

¢ A non-recoverable fault occurred on the controller. In this case, the controller:
1. initially displays a steady red LED,
2. clears the project from its memory,
3. recovers itself,
4. sets the LED to flashing red,
5. produces a major fault,
6. and generates a fault code in the RSLogix 5000 project.

The fault code displayed in RSLogix 5000, and the subsequent fault recovery
method, depends on whether you have installed a CompactFlash card in the
controller.

Code: | Means: Fault recovery method:

60 CompactFlash card A. Clear the fault.
is not installed B. Download the project.
C. Change to Remote Run/Run mode.

If the problem persists:
A. Before you cycle power to the
controller, record the state of the OK
and RS232 LED indicators.

B. Contact Rockwell Automation support.
See the back of this publication.

61 CompactFlash is 1. Clear the fault.
installed 2. Download the project.
3. Change to Remote Run/Run mode.

If the problem persists, contact Rockwell
Automation support. See the back of this
publication.

steady red - only appears if | The controller detected a non-recoverable fault, so it cleared the project from memory.

the CompactLogix To recover:

controller in an 1. Cycle power to the chassis.
RSLogix 5000 project, 2. Download the project.
version 12 or earlier 3. Change to Run mode.

If the OK LED remains steady red, contact your Rockwell Automation representative or
local distributor.

steady green Controller is OK.

flashing green The controller is storing or loading a project to or from nonvolatile memory.
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CompactFlash card LED

ATTENTION Do not remove the CompactFlash card while the
controller is reading from or writing to the card, as

f} 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.

Table B.3 describes the CompactFlash card LEDs present on all
CompactLogix controllers.

Table B.3
If this indicator: | is in this condition: It means:
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 Table B.4 describes the RS-232 serial port LEDs present on all
CompactLogix controllers.
Table B.4
If this indicator: | is in this condition: It means:
DCHO off Channel 0 is configured differently than the default serial configuration.
steady 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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ControlNet LEDs The ControlNet LEDs are only on the 1769-L35CR controller.

Interpret Status Indicators as Related to the ControlNet Network

Use the following status indicators to determine how your
CompactLogix 1769-L35CR controller is operating on the ControlNet
network:

e Module Status
e Network Status

These status indicators provide information about the controller and
the network when the controller is connected to ControlNet via the
BNC connectors. Table B.5 describes the possible conditions for
module and network status indicators.

Table B.5

If an indicator is It means:

described in this

condition:

steady The indicator is on continuously in the defined state. |

alternating Two indicators alternate between the two defined states at
the same time (applies to both indicators when viewed
together); the two indicators are always in opposite states,
out of phase.

flashing The indicator alternates between the two defined states
(applies to each indicator viewed independent of the other); if
both indicators are flashing, they flash together, in phase.
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IMPORTANT

Keep in mind that the Module Status indictor reflects
the module state (e.g., self-test, firmware update,
normal operation but no connection established).
The network status indicators, A and B, reflect
network status. Remember that the host is able to
engage in local messaging with the card although it
is detached from the network. Therefore, the Module
Status LED is flashing green if the host has
successfully started the card. Note, however, that
until the host removes reset, all communication
port LEDs.

When you view the indicators, always view the
Module Status indicator first to determine the state of
the communication port. This information may help
you to interpret the network status indicators. As a
general practice, view all status indicators (Module
Status and Network Status) together to gain a full
understanding of the daughtercard’s status.

I Module Status (MS) indicator
Table B.6
If the MS It means: Take this action:
indicator is in
this condition:
off the controller has no power. Apply power.

the controller is faulted.

Make sure that the controller is firmly seated in the slot.

steady red a major fault has occurred on the controller. 1. Cycle power.
2. If the problem persists, replace the controller.
flashing red a minor fault has occurred because a firmware update is | No action required (firmware update in progress.)
in progress.
a node address switch change has occurred. The Change the node address switches back to the original
controller's node address switches may have been setting. The module will continue to operate properly.
changed since power-up.
the controller uses invalid firmware. Update the controller firmware with the ControlFlash
Update utility.
the controller's node address duplicates that of another 1. Remove power.
device. 2. Change the node address to a unique setting.
3. Reapply power.
steady green connections are established. None

flashing green no connections are established.

Establish connections, if necessary.

flashing
red/green

the controller is performing self-diagnostics.

Wait briefly to see if problem corrects itself

If problem persists, check the host. If the daughtercard
cannot communicate with the host, the card may remain
in self-test mode.
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Network Channel Status indicators JA-
¥B-=

Table B.7
If both channel It means: Take this action:
status indicators
are in this
condition:
off a channel is disabled. Program network for redundant media, if necessary.
steady green normal operation is occurring. None
flashing green/off temporary network errors have occurred. 1. Check media for broken cables, loose
connectors, missing terminators, etc.
2. If condition persists, refer to the ControlNet
Planning and Installation Manual, publication
1786-6.2.1.
the node is not configured to go online. Make sure the network keeper is present and working
and the selected address is less or equal to the
UMAXT).
flashing red/off media fault has occurred. 1. Check media for broken cables, loose
connectors, missing terminators, etc.
2. If condition persists, refer to the ControlNet
Planning and Installation Manual, publication
1786-6.2.1.
no other nodes present on the network. Add other nodes to the network.
flashing red/green the network is configured incorrectly. Reconfigure the ControlNet network so that UMAX is
greater than or equal to the card’s node address.
If either channel It means: Take this action:
status indicators
are in this
condition::
off you should check the MS indicators. Check the MS indicators.
steady red the controller is faulted. 1. Cycle power.
2. If the fault persists, contact your Rockwell
Automation representative or distributor.
alternating red/green | the controller is performing a self-test. None
alternating red/off the node is configured incorrectly. Check the card's network address and other ControlNet
configuration parameters.

0 UMAX is the highest node address on a ControlNet network that can transmit data.
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EtherNet/IP LEDs

Table B.8

controllers.

The EtherNet/IP LEDS are only on 1769-L32E and 1769-L35E

Module Status (MS) indicator

If the MS
indicator is in

this condition:

It means:

Take this action:

off

The controller does not have power.

Check the controller power supply.

flashing green

The port is in standby mode; it does not have an IP
address and is operating in BOOTP mode.

Verify that the BOOTP server is running.

steady green The port is operating correctly. Normal operation. No action required.
steady red The controller is holding the port in reset or the controller 1. Clear the controller fault.
is faulted. 2. If the fault will not clear, replace the controller.
The port is performing its power-up self-test. Normal operation during power-up. No action required.
An unrecoverable fault has occurred. 1. Cycle power to the controller.
2. If the fault will not clear, replace the controller.
flashing red The port firmware is being updated. Normal operation during firmware update. No action
required.
Network Status (NS) indicator
Table B.9
If the NS It means:: Take this action:

indicator is in

this condition:

off

The port is not initialized; it does not have an IP address
and is operating in BOOTP mode.

Verify that the BOOTP server is running.

flashing green

The port has an IP address, but no CIP connections are
established.

Normal operation if no connections are configured. No
action required.

If connections are configured, check connection originator
for connection error code.

steady green

The port has an IP address and CIP connections (Class 1 or
Class 3) are established.

Normal operation. No action required.

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

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

red/green
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Table B.10

Link Status (LNK) indicator

If the LNK
indicator is in

this condition:

It means:

Take this action:

off

The port is not connected to a powered Ethernet device.
Therefore, the port cannot communicate on Ethernet.

1. Verify that all Ethernet cables are connected.
2. Verify that Ethernet switch is powered.

flashing green

The port is performing its power-up self-test.

Normal operation during powerup.

The port is communicating on Ethernet.

Normal operation. No action required.

steady green

The port is connected to a powered Ethernet device.
Therefore, the port can communicate on Ethernet.

Normal operation. No action required.

Battery Life Table B.11 describes typical battery life in certain conditions.
Table B.11

Time ON/OFF at25°C (77°F) at40°C (104°F) at60°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.

Table B.12
Temperature Duration
60°C 8 days
25°C 25 days
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Notes:
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Appendix C

Using This Appendix

EtherNet/IP Diagnostics

The 1769-L32E and 1769-L35E controllers support web-based

diagnostics.

Table C.1
For information about: See page
Module information C-2
TCP/IP configuration C-2
Diagnostic information C-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.

/A Enet Module Home Page - Microsoft Internet Explorer =] ]
Fle Edb View Favortes Tods e [« |
GBack - = - @ [ @ | Qoearch GaFavortes Preds (4| By S B - 5
Address |£g‘] hitp://192, 168, 1,103 = @60 ‘Links »
El
Rockwell
Automation
100-Mb 1769-L35E Ethernet Port
i Module Information
2 TCRIP Co ation
i Diagnostic Information
2 Chassis Who
[
& hittps /{192,168 1,103/ diagsWha htm [ [ meermet 7

From the main page, select links to display specific diagnostic
information.
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EtherNet/IP Diagnostics

Module Information
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TCP/IP Configuration

Use the Module Information to display identification information
about the controller.

/3 Enet Module Info - Microsoft Internet Explorer

Filg Edit Wiew Favorites Tools  Help

—lojx|

Back -+ = - @ [£] Al | @usearch [GilFavortes vedia (B | B S [E - 5 [

Address [&] http://152.166.1,103/infoDisplay.htm

] Peo [k >

Rockwell
Automation

100-Mb 1769-L35E Ethernet Port

Module Information
Product Mame 1762-L35E Ethernet Port
Vendor 1
Product Type 12
Product Code 120
Module Revision 12.23
Senal Number SN BC21A0B0
Module Status [Unleyed
Module Name * Mot Configured *
Module Description * Mot Configured *
Module Location * Mot Configured *
Firmware Identification Jun 12 2003, 10:12:38 R1.18
Module Uptime 17h:36md6s

Module Home Page | Wodule Information | TCPAP ©

| D Information | Chassis Wha

|&] Done

s

|| | | mntemet

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

File Edit View Favorites Tools  Help

3 Enet Config Display - Micrasoft Internet Explarer

=1

Ggack ~ & - @ [@) A Qoearch (GuFavortes Pveda BB S E-H B

Address [&] hitp: /192,168, 1. 103fconficDisplay.htm

] @0 | nks >

Roclkwvell
Automation

100-Mb 1769-L35E Ethernet Port

\ TCP/IP Configuration

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

Secondary MName Server 0.0.0.0

Default Domain Mame * Mot Configured *
BOOTP Enabled o

Ethernet Address 00:00BC21:A0B0

Ilodule Home Page | Iadule Information | TCE/IP Configuration | Diagnostic Information | Chassis Who

[&] bone

=
R T
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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
File Edt View Favorites Tools Help |
Ggack ~ & - @ [@) A Qoearch (GFavortes Pveda F |- S E - H B
Address [ http: /192168, 1.103/diageDisplay htm ~| P ‘ Links

100-Mb 1769-L35E Ethernet Port
Diagnostic Information

Connection Manager Netwark Statistics Miscallansous

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

@ Mbuf Statstice

Llodule Home Fage | Module Information | TCEAF 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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Table C.2

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.

Table C.3
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 network.
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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.

Table C.4
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

Table C.5
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 D

Dynamic Memory Allocation in
CompactLogix Controllers

Certain operations cause the controller to dynamically allocate and
de-allocate user-available memory, affecting the space available for
program logic. As these functions become active, memory is allocated.
Memory is then de-allocated when these functions become inactive.

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
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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.
Table D.1
Type Connection Established Dynamic Memory
Allocated
ControlNet 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
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
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RSLinx Tag Optimization Tag optimization creates three items which allocate memory, a trend
object, a trend driver, and a connection.

Table D.2
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'"

My general, we estimate that one tag takes about 40 bytes of memory.

Trends Each trend created in a controller creates a trend object and allocates
a buffer for logging as shown below.

Table D.3
Item Memory Allocated
Trend Object 80 bytes
Log Buffer 4000 bytes
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DDE/OPC Topics
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A DDE/OPC Topic uses connections based on the following three
variables:

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

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

e the number of connections needed to optimize throughput

T Gd hese Vafiables are per path. Fgr 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.

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.
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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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Notes:
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2 Compact™ 1769-IF8 Analog Input Module

Module Description

Item |Description

1 bus lever
% (with locking function)

—_

2a upper panel mounting tab

3 2b lower panel mounting tab

¥

¢ 3 module status LED
10a ® § _ _
® : 4 module door with terminal
10b10 g ¢ identification label
® ¢
® 5a movable bus connector

with female pins

5b |stationary bus connector

with male pins
6 nameplate label
Ta upper

tongue-and-groove slots

7b lower
tongue-and-groove slots

8a upper DIN rail latch

8b lower DIN rail latch

9 write-on label (user ID tag)

10 removable terminal block (RTB)
with finger-safe cover

10a | RTB upper retaining screw

10b | RTB lower retaining screw
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Module Installation

Compact I/O is suitable for use in an industrial environment when installed in accordance
with these instructions. Specifically, this equipment is intended for use in clean, dry

environments (Pollution degree 2<1)) and to circuits not exceeding Over Voltage Category
112 (IEC 60664-1).%

Prevent Electrostatic Discharge

ATTENTION Electrostatic discharge can damage integrated circuits or semiconductors

if you touch bus connector pins or the terminal block. Follow these
guidelines when you handle the module:

e Touch a grounded object to discharge static potential.

e Wear an approved wrist-strap grounding device.

¢ Do not touch the bus connector or connector pins.

Do not touch circuit components inside the module.

If available, use a static-safe work station.

e When not in use, keep the module in its static-shield box.

Remove Power

ATTENTION Remove power before removing or inserting this module. When you

remove or insert a module with power applied, an electrical arc may occur.
An electrical arc can cause personal injury or property damage by:

e sending an erroneous signal to your system’s field devices, causing
unintended machine motion
e causing an explosion in a hazardous environment

Electrical arcing causes excessive wear to contacts on both the module
and its mating connector. Worn contacts may create electrical resistance.

(" Pollution Degree 2 is an environment where, normally, only non-conductive pollution occurs except that occasionally a
temporary conductivity caused by condensation shall be expected.

@ Qver Voltage Category Il is the load level section of the electrical distribution system. At this level transient voltages are
controlled and do not exceed the impulse voltage capability of the product’s insulation.

B Pollution Degree 2 and Over Voltage Category Il are International Electrotechnical Commission (IEC) designations.
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4  Compact™ 1769-IF8 Analog Input Module

System Assembly

The module can be attached to the controller or an adjacent I/O module before ot after
mounting. For mounting instructions, see “Panel Mounting” on page 6, or “DIN Rail
Mounting” on page 7. To work with a system that is already mounted, see “Replacing a Single
Module within a System” on page 7.

The following procedure shows you how to assemble the Compact I/O system.

30536-M

1. Disconnect power.

2. Check that the bus lever of the module to be installed is in the unlocked (fully right)
position.

3. Use the upper and lower tongue-and-groove slots (1) to secure the modules together
(or to a controller).

4. Move the module back along the tongue-and-groove slots until the bus connectors (2)
line up with each other.

5. Push the bus lever back slightly to clear the positioning tab (3). Use your fingers or a
small screwdriver.
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Compact™ 1769-IF8 Analog Input Module 5

6. To allow communication between the controller and module, move the bus lever fully
to the left (4) until it clicks. Ensure it is locked firmly in place.

ATTENTION When attaching I/O modules, it is very important that the bus connectors

are securely locked together to ensure proper electrical connection.

7. Attach an end cap terminator (5) to the last module in the system by using the
tongue-and-groove slots as before.

8. Lock the end cap bus terminator (6).

IMPORTANT A 1769-ECR or 1769-ECL right or left end cap must be used to terminate

the end of the communication bus.

Mounting Expansion 1/0

ATTENTION During panel or DIN rail mounting of all devices, be sure that all debris
(metal chips, wite strands, etc.) is kept from falling into the module.
Debris that falls into the module could cause damage on power up.

Minimum Spacing

A

L . To
Maintain spacing from P
enclosure walls, wireways, ololololo
di . Sl ) S S (B Y
adjacent equipment, etc. Host Controller AEIEEIEE
Allow 50 mm (2 in.) of space Side elelele]l 2B sie
on all sides for adequate slsl|s|s]|s8|”
ventilation, as shown: A
Bottom
\
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6 Compact™ 1769-IF8 Analog Input Module

Panel Mounting

Mount the module to a panel using two screws per module. Use M4 or #8 panhead screws.

Mounting screws are required on every module.

Panel Mounting Using the Dimensional Template

Spacing for single-wide modules 35 mm (1.378 in).
Spacing for one-and-a-half-wide modules 52.5 mm (2.067 in}—

Refer to host controller documentation for this dimensionf[‘—’

$]0 4% 0 09 O & O O O
NOTE: Qverall hole spacing 5
tolerance: +0.4 mm (0.016 in.) e
§
Locate holes every 17.5 mm (0.689 in) to allow for a £
mix of single-wide and one-and-a-half-wide modules blodoododsooo

(e.g., 1769-0A16).

Panel Mounting Procedure Using Modules as a Template

The following procedure allows you to use the assembled modules as a template for drilling
holes in the panel. If you have sophisticated panel mounting equipment, you can use the
dimensional template provided on page 6. Due to module mounting hole tolerance, it is

important to follow these procedures:
1. On a clean work surface, assemble no more than three modules.

2. Using the assembled modules as a template, carefully mark the center of all
module-mounting holes on the panel.

3. Return the assembled modules to the clean work surface, including any previously

mounted modules.

4. Drill and tap the mounting holes for the recommended M4 or #8 screw.
5. Place the modules back on the panel and check for proper hole alignment.
6. Attach the modules to the panel using the mounting screws.

NOTE If mounting more modules, mount only the last one of this group and
put the others aside. This reduces remounting time during drilling and

tapping of the next group.

7. Repeat steps 1 to 6 for any remaining modules.
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Compact™ 1769-IF8 Analog Input Module 7

DIN Rail Mounting

The module can be mounted using the following DIN rails: 35 x 7.5 mm (EN 50 022 - 35 x
7.5) or 35 x 15 mm (EN 50 022 - 35 x 15).

Before mounting the module on a DIN rail, close the DIN rail latches. Press the DIN rail
mounting area of the module against the DIN rail. The latches will momentarily open and

lock into place.

Replacing a Single Module within a System

The module can be replaced while the system is mounted to a panel (or DIN rail). Follow

these steps in order:

1.

Remove power. See important note on page 3.

On the module to be removed, remove the upper and lower mounting screws from
the module (or open the DIN latches using a flat-blade or phillips-style screwdriver).

Move the bus lever to the right to disconnect (unlock) the bus.

On the right-side adjacent module, move its bus lever to the right (unlock) to
disconnect it from the module to be removed.

Gently slide the disconnected module forward. If you feel excessive resistance, check
that the module has been disconnected from the bus and that both mounting screws
have been removed (or DIN latches opened).

NOTE It may be necessary to rock the module slightly from front to back to

remove it, or, in a panel-mounted system, to loosen the screws of
adjacent modules.

Before installing the replacement module, be sure that the bus lever on the module to
be installed, and on the right-side adjacent module are in the unlocked (fully right)
position.

Slide the replacement module into the open slot.

Connect the modules together by locking (fully left) the bus levers on the replacement
module and the right-side adjacent module.

Replace the mounting screws (or snap the module onto the DIN rail).
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8 Compact™ 1769-IF8 Analog Input Module

Module Spare/Replacement Parts

e Terminal block, catalog number 1769-RTBN18 (1 per kit)

Field Wiring Connections

Grounding the Module

This product is intended to be mounted to a well-grounded mounting surface such as a metal
panel. Additional grounding connections from the module’s mounting tabs or DIN rail (if
used), are not required unless the mounting surface cannot be grounded. Refer to Industrial
Automation Wiring and Grounding Guidelines, Allen-Bradley publication 1770-4.1, for additional
information.

System Wiring Guidelines

Consider the following when wiring your system:

e All module commons (ANLG COM) are connected in the analog module. The analog
common (ANLG COM) is not connected to earth ground inside the module.

¢ Do not use the analog module’s NC terminals as connection points.
e Channels are not isolated from each other.
e Use Belden™ 8761, or equivalent, shielded wire.

e Under normal conditions, the drain wire and shield junction must be connected to
earth ground via a panel or DIN rail mounting screw at the analog I/O module end.

Keep the shield connection to ground as short as possible.<1>

e To ensure optimum accuracy, limit overall cable impedance by keeping your cable as
short as possible. Locate the I/O system as close to your sensots or actuators as your
application will permit.

e If multiple power supplies are used with analog inputs, the power supply commons
must be connected.

e The 1769-1F8 module does not provide loop power for analog inputs. Use a power
supply that matches the input transmitter specifications.

M n environments where high-frequency noise may be present, it may be necessary to directly ground cable shields to earth

at the module end and via a 0.1uF capacitor at the sensor end.
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Compact™ 1769-IF8 Analog Input Module 9

e Differential analog inputs are more immune to noise than single-ended analog inputs.

e Voltages on Vin+, V/Iin-, and lin+ of the 1769-IF8 module must be within 10V dc
of analog common.

ATTENTION Be careful when stripping wires. Wire fragments that fall into a module

could cause damage at power up. Once wiring is complete, ensure the
module is free of all metal fragments.

Wiring Differential Inputs

Belden 8761 cable (or equivalent) analog source

ra\ ral

VIlin 0- } : + Vllin 4- } : +
ANLG Com ANLG Com @

Vllin 1- Vltin 5-
ANLG Com earth ground the ANLG Com

Vilin2- shield locally at Vilin -

the module

ANLG Com ANLG Com

Vitin3- Viiin7-
ANLG Com ANLG Com

NC @ NC
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10 Compact™ 1769-IF8 Analog Input Module

Wiring Single-Ended Sensor/Transmitter Types

1769-IF8 Terminal Block
Sensor/Trans +04—

mitter -0+ Current Ovin o+
Supply!" Transmitter Owvirino -
'5 Signal ro )
l_ lin 0+
(O ANLG Com
Ovin1+
Voltage Ovitin 1 -
Transmitter O1in 1+
+ Ground . O LG com
© o Signal Vin 2+
| Oviin 2 -
Voltage I:O' in 2+
Transmitter (O ANLG Com
o 6rognd Signg| A\ OV in 3+
Owvitin 3 -
l—O| in 3+
o ANLG Com
| Onc
1 The sensor power supply ONC
must be rated Class 2.

Wiring for channels 4-7 are identical.

Wiring Mixed Transmitter Types
Signal 1769-1F8 Terminal Block

Single-ended
Voltage | ﬂ QVino+
Transmitter ,¥ Qwiiino-
- &S [Olmo+
i i Signal (ANLG Com
Differential g (\l Qvint+
Voltage = Owiin1-
Transmitter ,¥' Olint+
— [Supply |+ QANLG Com
Qvin2+
: — JA
Differential [Signal ] 8:/‘/;'25
Current [+ MG o
Transmitter
—TSupply |+ Qvin3+
f\ QViin3-
Qlin3+
QANLG Com
2-Wire Signal one
Current |, Onc
Transmitter
Sensor/
Transmitter 1 The sensor power supply
must be rated Class 2.
Suppy  —O
J_ Wiring for channels 4-7 are identical.
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Compact™ 1769-IF8 Analog Input Module 11

Labeling the Terminals

A removable, write-on label is provided with the module. Remove the label from the door,
mark the identification of each terminal with permanent ink, and slide the label back into the
door. Your markings (ID tag) will be visible when the module door is closed.

upper retaining screw wiring the

finger-safe
terminal block

NS

lower retaining screw

Removing the Finger-Safe Terminal Block

When wiring field devices to the module, it is not necessary to remove the terminal block. If
you remove the terminal block, use the write-on label on the side of the terminal block to
identify the module slot location and type. RTB position can be indicated by circling either
the ‘R’ for right side or ‘L for left side.

To remove the terminal block, loosen the upper and lower retaining screws. The terminal
block will back away from the module as you remove the screws. When replacing the terminal
block, torque the retaining screws to 0.46 Nm (4.1 in-lbs).
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12 Compact™ 1769-IF8 Analog Input Module

Wiring the Finger-Safe Terminal Block
When wiring the terminal block, keep the finger-safe cover in place.
1. Loosen the terminal screws to be wired.

2. Route the wire under the terminal pressure plate. You can use the bare wire or a spade
lug, The terminals will accept a 6.35 mm (0.25 in.) spade lug.

NOTE The terminal screws are non-captive. Therefore, it is possible to use a

ring lug [maximum 1/4 inch o.d. with a 0.139 inch minimum i.d.
(M3.5)] with the module.

3. Tighten the terminal screw making sure the pressure plate secures the wire.
Recommended torque when tightening terminal screws is 0.68 Nm (6 in-lbs).

NOTE If you need to remove the finger-safe cover, insert a screw driver into

one of the square wiring holes and gently pry the cover off. If you wire
the terminal block with the finger-safe cover removed, you will not be
able to put it back on the terminal block because the wires will be in the
way.

Wire Size and Terminal Screw Torque

Each terminal accepts up to two wires with the following restrictions:

Wire Type Wire Size Terminal Screw Retaining Screw
Torque Torque
Solid Cu-90°C (194°F) #14 to #22 AWG 0.68 Nm (6 in-Ibs) 0.46 Nm (4.1 in-lbs)
Stranded | Cu-90°C (194°F) #16 to #22 AWG 0.68 Nm (6 in-Ibs) 0.46 Nm (4.1 in-Ibs)
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Compact™ 1769-IF8 Analog Input Module 13

I/0 Memory Mapping

Input Data File

For each input module, slot x, words 0-7 in the input data file contain the analog values of the
inputs.

s Bit Position
S [15 [ 1312 1 [0 [8 [7 [6 [5 [4 [3 [2 [1 |o

0 | SGN Analog Input Data Channel 0

1 SGN Analog Input Data Channel 1

2 | SGN Analog Input Data Channel 2

3 | SGN Analog Input Data Channel 3

4 | SGN Analog Input Data Channel 4

5 | SGN Analog Input Data Channel 5

6 | SGN Analog Input Data Channel 6

7 | SGN Analog Input Data Channel 7

8 Nu Time Stamp Value

9 Nu Nu [Nu |[Nu |Nu [Nu [Nu |[Nu |S7 |S6 (S5 |S4 S3 | S2|S1|S0
10 L3 H3 |U3 |03 |2 |H2 |U2 |02 (L1 ([H1T (U1 |O1 L0 | HO | UO | OO
" L7 H7 U7 |07 |L6 |H6 |U6 |06 |L5 |[H5 (U5 |05 | L4 | H4 | U4 | 04

The bits are defined as follows:

e SGN = Sign bit in two’s complement format

e Nu = Not used. Bit set to 0.

e Sx = General status bit for input channels 0 through 7.

e Ix = Low alarm flag bits for input channels 0 through 7.
e Hx = High alarm flag bits for input channels 0 through 7.

e Ux = Under-range flag bits for channels 0 through 7. When set, the input signal is
under normal range or an open circuit condition exists, in the case of the 4-20 mA
range.

e Ox = Over-range flag bits for channels 0 through 7.
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14  Compact™ 1769-IF8 Analog Input Module

Configuration Data File

The manipulation of the bits from this file is normally done with programming software (e.g;
RSLogix 500, RSNetworx for DeviceNet, etc.) during initial configuration of the system. In
that case, graphical screens are provided by the programmer to simplify configuration.
However, some systems, like the 1769-ADN DeviceNet Adapter, also allow the bits to be
altered as part of the control program, using communication rungs. In that case, it is
necessary to understand the bit arrangement. Refer to the Compact™ Analog 1/ O User Manual,

publication number 1769-UMO002 for additional details.

B Bit Position
;°15|14|13|1z|11|1o|9|s|7|s|5|4|3|2|1|0
0 Real Time Sample Value
1 | ERTS Reserved
2 | EC Reserved EA [ AL | E Reserved Input Filter Sel Chi0
3 Reserved Inpt Dta Fm ChI0 Reserved Inpt Tp/RngeSel Chi0
4 Process Alarm High Data Value Channel 0
5 Process Alarm Low Data Value Channel 0
6 Alarm Dead Band Value Channel 0
7 Pad
8 | EC Reserved EA [ AL | E Reserved Inpt Filter Sel Chl1
9 Reserved Inpt Dta Fm Chl1 Reserved Inpt Tp/RngeSel ChI1
10 Process Alarm High Data Value Channel 1
" Process Alarm Low Data Value Channel 1
12 Alarm Dead Band Value Channel 1
13 Pad
14| EC Reserved EA [ AL | E Reserved Input Filter Sel Chi2
15 Reserved Inpt Dta Fm ChI2 Reserved Inpt Tp/RngeSel Chi2
16 Process Alarm High Data Value Channel 2
17 Process Alarm Low Data Value Channel 2
18 Alarm Dead Band Value Channel 2
19 Pad
20 | EC Reserved EA [ AL | E Reserved Input Filter Sel Chi3
21 Reserved Inpt Dta Fm ChI3 Reserved Inpt Tp/RngeSel Chi3
22 Process Alarm High Data Value Channel 3
23 Process Alarm Low Data Value Channel 3
24 Alarm Dead Band Value Channel 3
25 Pad
26 | EC Reserved EA [ AL | E Reserved Input Filter Sel Chl4
27 Reserved Inpt Dta Fm Chl4 Reserved Inpt Tp/RngeSel Chl4
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15

= Bit Position

2 15 uli[2z[nfw]jsfs|7]6[5][a[3]2]1]0
28 Process Alarm High Data Value Channel 4

29 Process Alarm Low Data Value Channel 4

30 Alarm Dead Band Value Channel 4

31 Pad

32| EC Reserved EA [ AL E Reserved Input Filter Sel Chi5
33 Reserved Inpt Dta Fm Chl5 Reserved Inpt Tp/RngeSel Chl5
34 Process Alarm High Data Value Channel 5

35 Process Alarm Low Data Value Channel 5

36 Alarm Dead Band Value Channel 5

37 Pad

38 | EC Reserved EA [ AL E Reserved Input Filter Sel Chl6
39 Reserved Inpt Dta Fm Chl6 Reserved Inpt Tp/RngeSel Chib
40 Process Alarm High Data Value Channel 6

4 Process Alarm Low Data Value Channel 6

42 Alarm Dead Band Value Channel 6

43 Pad

44 | EC Reserved EA | AL | El Reserved Input Filter Sel Chl7
45 Reserved Inpt Dta Fm Chl7 Reserved Inpt Tp/RngeSel Chi7
46 Process Alarm High Data Value Channel 7

47 Process Alarm Low Data Value Channel 7

48 Alarm Dead Band Value Channel 7

49 Pad

EC = Enable Channel

Inpt Dta Fm Chlx = Input Data Format Select.

EA = Enable Alarm.

AL = Alarm Latch.

EI = Enable Interrupt.

Inpt Tp/Rnge Sel Chlx = Input Type/Range Select.

Inpt Filter Sel Chlx = Input Filter Select.

Reserved = Allows for future expansion.
ERTS = Enable Real Time Sample.
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16 Compact™ 1769-IF8 Analog Input Module

Define To Select Make these bit settings
15114 11312111109 74 1312110
Input Filter 60 Hz U]
Selection/ 50 Hz 00|01
-3dB 10Hz o[o[T1]0
Frequency 250 g 0011
500 Hz 0(1(0]0
Enable Enable
Interrupt Disable
Process Enable 1
Alarm Latch | Disable 0
Enable Enable 1
Process Disable 0
Alarms
Enable Enable 1
Channel Disable 0
Define Indicate this These bit settings
15-11 10 8 7-4 312|110
Input -10 to +10V dc 0|0|0]0
fange [0t 5V de 0ojolol1
0to 10V dc 0(0|11]0
41020 mA 010|111
1t05Vdc 0f(1]010
0to20 mA 0f(1]0(1
Input Data |Raw/Proportional 0 0
Select Counts
Engineering Units 0 1
Scaled for PID 0 0
Percent Range 0 1
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Specifications

General Specifications

Specification

Value

Dimensions

118 mm (height) x 87 mm (depth) x 52.5 mm (width)
height including mounting tabs is 138 mm

465 in. (height) x 3.43 in (depth) x 2.07 in (width)
height including mounting tabs is 5.43 in.

Approximate Shipping Weight
(with carton)

450g (0.9 Ibs.)

Storage Temperature

-40°C to +85°C (-40°F to +185°F)

Operating Temperature

0°C to +60°C (32°F to +140°F)

Operating Humidity 5% to 95% non-condensing
Operating Altitude 2000 meters (6561 feet)
Vibration Operating: 10 to 500 Hz, 5G, 0.030 in. peak-to-peak
Shock Operating: 30G, 11 ms panel mounted
(20G, 11 ms DIN rail mounted)
Non-Operating: 40G panel mounted
(30G DIN rail mounted)
Agency Certification e (-UL certified (under CSA C22.2 No. 142)

e UL 508 listed

o CE compliant for all applicable directives

Hazardous Environment Class

Class |, Division 2, Hazardous Location, Groups A, B, C, D (UL 1604,

C-UL under CSA C22.2 No. 213)

Radiated and Conducted Emissions

EN50081-2 Class A

Electrical /EMC:

The module has passed testing at the following levels:

ESD Immunity (IEC1000-4-2)

e 4KV contact, 8 kV air, 4 kV indirect

Radiated Immunity (IEC1000-4-3)

e 10V/m, 80 to 1000 MHz, 80% amplitude modulation,
+900 MHz keyed carrier

Fast Transient Burst (IEC1000-4-4)

e 2KV, 5kHz

Surge Immunity (IEC1000-4-5)

o 1kV galvanic gun

Conducted Immunity
(IEC1000-4-6)

e 10V,0.15 to 80MH"

(1

1000 MHz.

Conducted Immunity frequency range may be 150 kHz to 30 MHz if the Radiated Immunity frequency range is 30 MHz to
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18 Compact™ 1769-IF8 Analog Input Module

Input Specifications

Specification

1769-1F8

Analog Normal Operating
Ranges'”

Voltage: + 10V dc, 0 to 10V dc, 0 to 5V dc, 1 to 5V dc
Current: 0to 20 mA, 4 to 20 mA

Full Scale Analog Ranges!"

Voltage: + 10.5V dc, 0 to 10.5V dc, 0 to 5.25V dc, 0.5 to 5.25V dc
Current: 0to 21 mA, 3.2 to 21 mA

Number of Inputs

8 differential or single-ended

Bus Current Draw (max.)

120 mA at 5V dc
70 mA at 24V dc

Heat Dissipation

3.24 Total Watts (The Watts per point, plus the minimum Watts, with all
points energized.)

Converter Type

Delta Sigma

Response Speed per Channel

Input filter and configuration dependent. See your user’s manual.

Resolution (max.)(z’

16 bits (unipolar)
15 bits plus sign (bipolar)

Rated Working Voltagem

30V ac/30V dc

Common Mode Voltage Range!

(4)

+10V dc maximum per channel

Common Mode Rejection

greater than 60 dB at 50 and 60 Hz with the 10 Hz filter selected,
respectively.

Normal Mode Rejection Ratio

-50 dB at 50 and 60 Hz with the 10 Hz filter selected, respectively.

Input Impedance

Voltage Terminal: 220K Q (typical)
Current Terminal: 250 Q

Overall Accuracym

+0.2% full scale at 25°C
+0.35% full scale at 25°C

Voltage Terminal:
Current Terminal:

(1

The over- or under-range flag will come on when the normal operating range (over/under) is exceeded. The module will

continue to convert the analog input up to the maximum full scale range. The flag automatically resets when within the

normal operating range.

(2)

Resolution is dependent upon your filter selection. The maximum resolution is achieved with the 10 Hz filter selected. For

resolution with other filter selections, refer to the user manual, publication 1769-UMO002A-EN-P.

@)

Rated working voltage is the maximum continuous voltage that can be applied at the input terminal, including the input

signal and the value that floats above ground potential (for example, 10V dc input signal and 20V dc potential above

ground).

(4)

(5)

For proper operation, both the plus and minus input terminals must be within +10V dc of analog common.

Includes offset, gain, non-linearity and repeatability error terms.
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Specification

1769-1F8

Accuracy Drift with Temperature

Voltage Terminal: £0.003% per °C
Current Terminal: +0.0045% per °C

Calibration The module performs autocalibration on channel enable and on a
configuration change between channels.

Non-linearity (in percent full scale) | +0.03%

Repeatability”! +0.03%

Module Error over Full
Temperature Range
(0 to +60°C [+32°F to +140°F])

Voltage: +0.3%

Current: 0.5%

Input Channel Configuration

via configuration software screen or the user program (by writing a unique
bit pattern into the module’s configuration file). Refer to your controller’s
user manual to determine if user program configuration is supported.

Module OK LED

On: module has power, has passed internal diagnostics, and is
communicating over the bus.

Off: Any of the above is not true.

Channel Diagnostics

QOver- or under-range by bit reporting, process alarms

Maximum Overload at Input

Terminals®@

Voltage Terminal: +30V dc continuous, 0.1 mA
Current Terminal: £32 mA continuous, +7.6 V dc

System Power Supply Distance
Rating

8 (The module may not be more than 8 modules away from the system
power supply.)

Recommended Cable

Belden™ 8761 (shielded)

Input Group to Bus Isolation

500V ac or 710V dc for 1 minute (qualification test)
30V ac/30V dc working voltage (IEC Class 2 reinforced insulation)

Vendor |.D. Code

1

Product Type Code

10

Product Code

38

m Repeatability is the ability of the input module to register the same reading in successive measurements for the same input

signal.

2

Damage may occur to the input circuit if this value is exceeded.
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Hazardous Location Considerations

This equipment is suitable for use in Class I, Division 2, Groups A, B, C, D or non-hazardous
locations only. The following ATTENTION statement applies to use in hazardous locations.

m EXPLOSION HAZARD

e Substitution of components may impair suitability for Class I,
Division 2.

e Do not teplace components or disconnect equipment unless
power has been switched off or the area is known to be
non-hazardous.

e Do not connect or disconnect components unless power has
been switched off or the area is known to be non-hazardous.

e This product must be installed in an enclosure.

e All wiring must comply with N.E.C. article 501-4(b).

Environnements dangereux

Cet équipement est congu pour étre utilisé dans des environnements de Classe 1, Division 2,
Groupes A, B, C, D ou non dangereux. La mise en garde suivante s’applique a une utilisation
dans des environnements dangereux.

DANGER D’EXPLOSION

e La substitution de composants peut rendre cet équipement impropre
a une utilisation en environnement de Classe 1, Division 2.

e Ne pas remplacer de composants ou déconnecter I'équipement sans
s'étre assuré que l'alimentation est coupée et que I'environnement est
classé non dangereux.

e Ne pas connecter ou déconnecter des composants sans s'étre assuré
que l'alimentation est coupée ou que l'environnement est classé non
dangereux.

e Ce produit doit étre installé dans une armoire.
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For More Information

For Refer to this Document Pub. No.
A more detailed description of how to install MicroLogix 1500 Programmable 1764-UM001
and use your Compact I/0 with MicroLogix 1500 | Controllers User Manual
programmable controller.
Detailed information on installing, Compact I/0 Analog Modules User 1769-UM002
programming, and troubleshooting your Manual
Compact Analog I/0 modules.
A detailed description of how to install and use |1763-ADN DeviceNet Adapter User 1769-UM001
your Compact I/0 with the 1769-ADN DeviceNet | Manual
Adapter.
An overview of the MicroLogix 1500 system, MicroLogix 1500 Programmable 1764-S0001
including Compact I/0. Controller with Compact 1/0 for

Expansion
More information on proper wiring and Industrial Automation Wiring and 1770-4.1

grounding techniques.

Grounding Guidelines

If you would like a manual, you can:

o download a free electronic version from the internet:

www.ab.com/micrologix or 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 (Outside USA/Canada)

MicroLogix and Compact are trademarks of Rockwell Automation.

Belden is a trademark of Belden, Inc.
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Notes:
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Notes:
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Rockwell Automation Support

Rockwell Automation provides technical information on the web to assist you in using our products. At
http://support.rockwellautomation.com, you can find technical manuals, a knowledge base of FAQs,
technical and application notes, sample code and links to softwate service packs, and a MySupport feature
that you can customize to make the best use of these tools.

For an additional level of technical phone support for installation, configuration and troubleshooting, we
offer TechConnect Support programs. For more information, contact your local distributor or Rockwell
Automation tepresentative, or visit http://support.rockwellautomation.com.

Installation Assistance

If you experience a problem with a hardware module within the first 24 hours of installation, please
review the information that's contained in this manual. You can also contact a special Customer Support
number for initial help in getting your module up and running:

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

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

New Product Satisfaction Return

Rockwell tests all of our products to ensure that they are fully operational when shipped from the
manufacturing facility. However, if your product is not functioning and needs to be returned:

United States Contact your distributor. You must provide a Customer Support case number (see
phone number above to obtain one) to your distributor in order to complete the return
process.

Outside United States | Please contact your local Rockwell Automation representative for return procedure.

www.rockwellautomation.com

Corporate Headquarters
Rockwell Automation, 777 East Wisconsin Avenue, Suite 1400, Milwaukee, WI, 53202-5302 USA, Tel: (1) 414.212.5200, Fax: (1) 414.212.5201

Headquarters for Allen-Bradley Products, Rockwell Software Products and Global Manufacturing Solutions

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, WI 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444

Europe: Rockwell Automation SA/NV, Vorstlaan/Boulevard du Souverain 36-BP 3A/B, 1170 Brussels, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, 27/F Citicorp Centre, 18 Whitfield Road, Causeway Bay, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Headquarters for Dodge and Reliance Electric Products

Americas: Rockwell Automation, 6040 Ponders Court, Greenville, SC 29615-4617 USA, Tel: (1) 864.297.4800, Fax: (1) 864.281.2433
Europe: Rockwell Automation, BriihIstraRe 22, D-74834 Elztal-Dallau, Germany, Tel: (49) 6261 9410, Fax: (49) 6261 17741

Asia Pacific: Rockwell Automation, 55 Newton Road, #11-01/02 Revenue House, Singapore 307987, Tel: (65) 351 6723, Fax: (65) 355 1733
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2 Compact™ 1769-0F8C Analog Output Module

Module Description

=

Item |Description

1 bus lever
(with locking function)

2a upper panel mounting tab

2b lower panel mounting tab

BARVIIVVA

3 module status LED

4 module door with terminal
identification label

5a movable bus connector
with female pins

5b |stationary bus connector

with male pins
6 nameplate label
Ta upper

tongue-and-groove slots

7b lower
tongue-and-groove slots

8a upper DIN rail latch

8b lower DIN rail latch

9 write-on label (user ID tag)

10 removable terminal block (RTB)
with finger-safe cover

10a | RTB upper retaining screw

10b | RTB lower retaining screw
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Module Installation

Compact I/O is suitable for use in an industrial environment when installed in accordance
with these instructions. Specifically, this equipment is intended for use in clean, dry

environments (Pollution degree 2<1)) and to circuits not exceeding Over Voltage Category
112 (IEC 60664-1).%

Prevent Electrostatic Discharge

ATTENTION Electrostatic discharge can damage integrated circuits or semiconductors

if you touch bus connector pins or the terminal block. Follow these
guidelines when you handle the module:

e Touch a grounded object to discharge static potential.

e Wear an approved wrist-strap grounding device.

¢ Do not touch the bus connector or connector pins.

Do not touch circuit components inside the module.

If available, use a static-safe work station.

e When not in use, keep the module in its static-shield box.

Remove Power

ATTENTION Remove power before removing or inserting this module. When you

remove or insert a module with power applied, an electrical arc may occur.
An electrical arc can cause personal injury or property damage by:

e sending an erroneous signal to your system’s field devices, causing
unintended machine motion

e causing an explosion in a hazardous environment

Electrical arcing causes excessive wear to contacts on both the module and
its mating connector. Worn contacts may create electrical resistance.

(" Pollution Degree 2 is an environment where, normally, only non-conductive pollution occurs except that occasionally a
temporary conductivity caused by condensation shall be expected.

@ Qver Voltage Category Il is the load level section of the electrical distribution system. At this level transient voltages are
controlled and do not exceed the impulse voltage capability of the product’s insulation.

B Pollution Degree 2 and Over Voltage Category Il are International Electrotechnical Commission (IEC) designations.
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System Assembly

The module can be attached to the controller or an adjacent I/O module before ot after
mounting. For mounting instructions, see “Panel Mounting” on page 6, or “DIN Rail
Mounting” on page 7. To work with a system that is already mounted, see “Replacing a Single
Module within a System” on page 7.

The following procedure shows you how to assemble the Compact I/O system.

1. Disconnect power.

2. Check that the bus lever of the module to be installed is in the unlocked (fully right)
position.

3. Use the upper and lower tongue-and-groove slots (1) to secure the modules together
(or to a controller).

4. Move the module back along the tongue-and-groove slots until the bus connectors (2)
line up with each other.

5. Push the bus lever back slightly to clear the positioning tab (3). Use your fingers or a
small screwdriver.
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6. To allow communication between the controller and module, move the bus lever fully
to the left (4) until it clicks. Ensure it is locked firmly in place.

ATTENTION When attaching I/O modules, it is very important that the bus connectors

are securely locked together to ensure proper electrical connection.

7. Attach an end cap terminator (5) to the last module in the system by using the
tongue-and-groove slots as before.

8. Lock the end cap bus terminator (6).

IMPORTANT A 1769-ECR or 1769-ECL right or left end cap must be used to terminate

the end of the serial communication bus.

Mounting Expansion 1/0

ATTENTION During panel or DIN rail mounting of all devices, be sure that all debris

(metal chips, wite strands, etc.) is kept from falling into the module.
Debris that falls into the module could cause damage on power up.

Minimum Spacing

A
o . Top
Maintain spacing from
enclosure walls, wireways, o lo |lo |o |o
djacent equipment, etc r=ll ol Pl ol Bl )
adj quipment, etc. Host Controller |2 | |8 | | & |S
Allow 50 mm (2 in.) of space Side gl1e12 1212 12! side
K i
on all sides for adequate S IS |8 |8 |8
ventilation, as shown: A
Bottom
Y
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6 Compact™ 1769-0F8C Analog Output Module

Panel Mounting

Mount the module to a panel using two screws per module. Use M4 or #8 panhead screws.
Mounting screws are required on every module.

Panel Mounting Using the Dimensional Template

For more than 2 modules: (number of modules-1) X 35mm (1.38 in.)
35 285

I 2]

Refer to host controller documentation for this dimension.

+

132 (5.197)

122.6+0.2
(4.826+0.008)

Compact I/0
Compact I/0
End Cap

NOTE: All dimensions are in mm (inches).
Hole spacing tolerance: 0.4 mm (0.016 in.)

Host Controller
Compact I/0

le-
+
-
4

Panel Mounting Procedure Using Modules as a Template

The following procedure allows you to use the assembled modules as a template for drilling
holes in the panel. If you have sophisticated panel mounting equipment, you can use the
dimensional template provided on page 6. Due to module mounting hole tolerance, it is
important to follow these procedures:

1. On a clean work surface, assemble no more than three modules.

2. Using the assembled modules as a template, carefully mark the center of all
module-mounting holes on the panel.

3. Return the assembled modules to the clean work surface, including any previously
mounted modules.

4. Drill and tap the mounting holes for the recommended M4 or #8 screw.
5. Place the modules back on the panel, and check for proper hole alignment.

6. Attach the modules to the panel using the mounting screws.

TIP If mounting more modules, mount only the last one of this group and
put the others aside. This reduces remounting time during drilling and
tapping of the next group.

7. Repeat steps 1 to 6 for any remaining modules.
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DIN Rail Mounting

The module can be mounted using the following DIN rails: 35 x 7.5 mm (EN 50 022 - 35 x
7.5) or 35 x 15 mm (EN 50 022 - 35 x 15).

Before mounting the module on a DIN rail, close the DIN rail latches. Press the DIN rail
mounting area of the module against the DIN rail. The latches will momentarily open and

lock into place.

Replacing a Single Module within a System

The module can be replaced while the system is mounted to a panel (or DIN rail). Follow the

steps below in order:

1.

Remove power. See important note on page 3.

On the module to be removed, remove the upper and lower mounting screws from
the module (or open the DIN latches using a flat-blade or phillips-style screwdriver).

Move the bus lever to the right to disconnect (unlock) the bus.

On the right-side adjacent module, move its bus lever to the right (unlock) to
disconnect it from the module to be removed.

Gently slide the disconnected module forward. If you feel excessive resistance, check

that the module has been disconnected from the bus, and that both mounting screws
have been removed (or DIN latches opened).

TIP It may be necessary to rock the module slightly from front to back to
remove it, or, in a panel-mounted system, to loosen the screws of
adjacent modules.

Before installing the replacement module, be sure that the bus lever on the module to
be installed, and on the right-side adjacent module are in the unlocked (fully right)
position.

Slide the replacement module into the open slot.

Connect the modules together by locking (fully left) the bus levers on the replacement
module and the right-side adjacent module.

Replace the mounting screws (or snap the module onto the DIN rail).
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Module Spare/Replacement Parts

Terminal block, catalog number 1769-RTBN12 (1 per kit)
(A-B part number A22112-319-01)

Door, catalog number 1769-RD (2 per kit)

Field Wiring Connections

Grounding the Module

This product is intended to be mounted to a well-grounded mounting surface such as a metal
panel. Additional grounding connections from the module’s mounting tabs or DIN rail (if

used), are not required unless the mounting surface cannot be grounded. Refer to Industrial
Automation Wiring and Grounding Guidelines, Allen-Bradley publication 1770-4.1, for additional
information.

System Wiring Guidelines

Consider the following when wiring your system:

All module commons (ANLG COM) are connected in the analog module. The analog
common (ANLG COM) is not connected to earth ground inside the module.
Channels are not isolated from each other.

Use Belden™ 8761, or equivalent, shielded wire.

Under normal conditions, the drain wire and shield junction must be connected to
earth ground, via a panel or DIN rail mounting screw at the analog I/O module end.
Keep the shield connection to ground as short as possible.<1>

To ensure optimum accuracy, limit overall cable impedance by keeping your cable as
short as possible. Locate the I/O system as close to yout sensots ot actuators as your
application will permit.

Current outputs (Iout 0+ to Iout 7+) of the 1769-OF8C module source current that

returns to ANLG COM. Load resistance for a current output channel must remain
between 0 and 500€2.

M n environments where high frequency noise may be present, it may be necessary to ground the shield via a 0.1uF capacitor
at the load end and also ground the module end without a capacitor.
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External Power Switch

The 1769-OF8C has an external 24V dc power switch which gives you the option of using an
external power supply. The switch is located in on the lower left portion of the module’s
circuit board, as shown below. With this switch pressed on the top (default), 24V dc power is
drawn from the 1769 system power supply via the 1769 I/O bus. Pressed on the bottom, 24V
dc power is drawn from the external power supply.

Wire the external power supply to the module via the module’s terminal block. The external
power supply must be rated Class 2, with a 24V dc range of 20.4 to 26.4V dc and 160 mA
minimum.

External Power Switch

=

Pressed on the Top

Bus Power (default) * ﬁ
Pressed on the Bottom *

External Power

AT
i | | v | v | | o | | =

|
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Wiring Output Devices

Basic wiring of output devices is shown below.

ATTENTION e Miswiting of the module to an AC/DC soutce will damage the

module.

e Be careful when stripping wires. Wire fragments that fall into a
module could cause damage at power up. Once wiring is complete,
ensure the module is free of all metal fragments.

@ ANLG Com
I out 0+
@ ANLG Com
I out 1+
@ ANLG Com
A A I out 2+
ANLG Com
wenteadd (] | o
\ 4 \ / @ ANLG Com
earth ground Tout 4+
ANLG Com
External 24V dc Power+©Q I— I out 5+
. ANLG C
Supply (optional) - © @ o
| out 6+
@ ANLG Com
lout 7+
@ dc NEUT
+24V dc

Labeling the Terminals

A removable, write-on label is provided with the module. Remove the label from the door,
mark the identification of each terminal with permanent ink, and slide the label back into the
door. Your markings (ID tag) will be visible when the module door is closed.
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Removing the Finger-Safe Terminal Block

To remove the terminal block, loosen the upper and lower retaining screws. The terminal
block will back away from the module as you remove the screws. When replacing the terminal
block, torque the retaining screws to 0.46 Nm (4.1 in-lbs).

upper retaining screw ..
P g wiring the

finger-safe
terminal block

S

N

lower retaining screw

Wiring the Finger-Safe Terminal Block

When wiring the terminal block, keep the finger-safe cover in place.
1. Loosen the terminal screws to be wired.

2. Route the wire under the terminal pressure plate. You can use the bare wire or a spade
lug, The terminals will accept a 6.35 mm (0.25 in.) spade lug.

TIP The terminal screws are non-captive. Therefore, it is possible to use a
ring lug [maximum 1/4 inch o.d. with a2 0.139 inch minimum i.d. (M3.5)]
with the module.

3. Tighten the terminal screw making sure the pressure plate secures the wire.
Recommended torque when tightening terminal screws is 0.68 Nm (6 in-lbs).

TIP If you need to remove the finger-safe cover, insert a screw driver into
one of the square, wiring holes and gently pry the cover off. If you wire
the terminal block with the finger-safe cover removed, you will not be
able to put it back on the terminal block because the wires will be in the
way.
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Wire Size and Terminal Screw Torque

Each terminal accepts up to two wires with the following restrictions:

Wire Type Wire Size Terminal Screw Retaining Screw
Torque Torque
Solid Cu-90°C (194°F) #1410 #22 AWG 0.68 Nm (6 in-Ibs) 0.46 Nm (4.1 in-lbs)
Stranded Cu-90°C (194°F) #16 to #22 AWG 0.68 Nm (6 in-Ibs) 0.46 Nm (4.1 in-lbs)
I/0 Memory Mapping
Output Data File

For each module, slot x, words 0-7 in the output data file contain the channel 0 through 7
output data. Word 8 is used to unlatch any condition that has been latched. Refer to the
Compact™ Analog I/ O User Manual, publication number 1769-UMO002 for additional details.

= Bit Position
2 15 uln[2[nfw]jsfs|[7]6[5][a[3]2]1]0
0 | SGN Analog Output Data Channel 0
1 | SGN Analog Output Data Channel 1
2 | SGN Analog Output Data Channel 2
3 | SGN Analog Output Data Channel 3
4 | SGN Analog Output Data Channel 4
5 | SGN Analog Output Data Channel 5
6 | SGN Analog Output Data Channel 6
7 | SGN Analog Output Data Channel 7
8 | uu7 [ Uo7 uus [uos [uus [uos [uu4 [uo4 Juus [uo3 [uuz [uoz [uu1 [uor [uuo [uoo

e SGN = Sign bit in two’s complement format.
e UU = Unlatch under-range (or low clamp exceeded) alarm.

e UO = Unlatch over-range (or high clamp exceeded) alarm.
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Input Data File

For each module, slot x, input data file words 3-10 contain the state of the module’s output
data (output data echo) file words 0-7. During normal operation, these input words represent

the analog values that the outputs are directed to by the control program.

Bit Position

15 (14 |13 |12 |11 [ 10 | 9 8 17 6 5 4 3 2 1 0
PF | S7 | S6 | S5 | S4 | S3|S2|S1 ]SO
D3 | H3 | U3 |03 (D2 | H2| U2 |02 |D1|HI | U |01 ]|DO|H |U]| OO
D7 | H7 | U7 | 07 | D6 | H6 | U6 | 06 | D5 | H5 | U5 | 05 | D4 | H4 | U4 | 04

Channel 0 Data Value

Channel 1 Data Value

Channel 2 Data Value

Channel 3 Data Value

Channel 4 Data Value

Channel 5 Data Value

Channel 6 Data Value

Channel 7 Data Value

Word

o

OO N OO Bl W N

—_
[e=]

e PF = Analog power fail.

e S = General status (over-range, under-range, or open-citcuit).
e D = Open-circuit diagnostics.

H = Output held bit.

U = Under-range (or low-clamp exceeded) alarm.

O = Over-range (or high-clamp exceeded) alarm.

IMPORTANT The output module’s input data file reflects the analog output data echo of

the module, not necessarily the electrical state of the output terminals. It
does not reflect shorted or open outputs.
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Configuration Data File

The manipulation of the bits from this file is normally done with programming software (e.g;
RSLogix 500, RSNetworx for DeviceNet, etc.) during initial configuration of the system. In
that case, graphical screens are provided by the programmer to simplify configuration.
However, some systems, like the 1769-ADN DeviceNet Adapter, also allow the bits to be
altered as part of the control program, using communication rungs. In that case, it is

necessary to understand the bit arrangement. The channel configuration words, the first two
words of each eight word group, are described on page 16. Refer to the Compact™ Analog I/ O

User Manual, publication number 1769-UMO002 for additional details.

Word Description Word Description

0 Channel 0 Configuration Word 0 24 Channel 3 Configuration Word 0

1 Channel 0 Configuration Word 1 25 Channel 3 Configuration Word 1

2 Channel 0 Fault Value Word 26 Channel 3 Fault Value Word

3 Channel 0 Program Idle Mode Word 27 Channel 3 Program Idle Mode Word
4 Channel 0 Low Clamp 28 Channel 3 Low Clamp

5 Channel 0 High Clamp 29 Channel 3 High Clamp

6 Channel 0 Ramp Rate 30 Channel 3 Ramp Rate

7 Channel 0 Spare 31 Channel 3 Spare

8 Channel 1 Configuration Word 0 32 Channel 4 Configuration Word 0

9 Channel 1 Configuration Word 1 33 Channel 4 Configuration Word 1

10 Channel 1 Fault Value Word 34 Channel 4 Fault Value Word

" Channel 1 Program Idle Mode Word 35 Channel 4 Program Idle Mode Word
12 Channel 1 Low Clamp 36 Channel 4 Low Clamp

13 Channel 1 High Clamp 37 Channel 4 High Clamp

14 Channel 1 Ramp Rate 38 Channel 4 Ramp Rate

15 Channel 1 Spare 39 Channel 4 Spare

16 Channel 2 Configuration Word 0 40 Channel 5 Configuration Word 0

17 Channel 2 Configuration Word 1 4 Channel 5 Configuration Word 1

18 Channel 2 Fault Value Word 42 Channel 5 Fault Value Word

19 Channel 2 Program Idle Mode Word 43 Channel 5 Program Idle Mode Word
20 Channel 2 Low Clamp 44 Channel 5 Low Clamp

21 Channel 2 High Clamp 45 Channel 5 High Clamp

22 Channel 2 Ramp Rate 46 Channel 5 Ramp Rate

23 Channel 2 Spare 47 Channel 5 Spare
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Word Description Word Description

48 Channel 6 Configuration Word 0 56 Channel 7 Configuration Word 0

49 Channel 6 Configuration Word 1 57 Channel 7 Configuration Word 1

50 Channel 6 Fault Value Word 58 Channel 7 Fault Value Word

51 Channel 6 Program Idle Mode Word 59 Channel 7 Program Idle Mode Word

52 Channel 6 Low Clamp 60 Channel 7 Low Clamp

53 Channel 6 High Clamp 61 Channel 7 High Clamp

54 Channel 6 Ramp Rate 62 Channel 7 Ramp Rate

55 Channel 6 Spare 63 Channel 7 Spare
Word/Bit [15 [14 [13 |12 [11 [10 [9 |8 [7 [6 |5 [4 [3 [2 [1 |0
Word 0 E Reserved SIU|SIO|LA |ER |FM [PM | HI |PFE
Word 1 Reserved Output Data Reserved Output

Format Select Type/Range

e E = Channel Enable: (0 = Disabled, 1 = output 0 and hold Enabled, process changes)

® Reserved = Set to zero

e SIU = System interrupt low clamp, under-range alarms: (0 = Disabled, 1 = Enabled)

e SIO = System interrupt high clamp, over-range alarms: (0 = Disabled, 1 = Enabled)
e LA = Latch low/high clamp, under/ovet-range alarms: (0 = Disabled, 1 = Enabled)
e ER = Enable ramping: (0 = Disabled, 1 = Enabled. Ramp rate limited by fault states.)
e FM = Fault mode: (0 = Hold Last State, 1 = User Defined Value)

e PM = Program mode: (0 = Hold Last State, 1 = User Defined Value)
e HI = Hold for initialization: (0 = Disabled, 1 = Enabled)

e PFE = Program/idle to fault enable: (0 = Disabled, 1 = Enabled)

Publication 1769-INO65A-EN-P - February 2004



16 Compact™ 1769-0F8C Analog Output Module

Channel Configuration Words

The first two words of each eight word group in the configuration file allow you to change the
parameters of each channel independently. For example, words 8 and 9 correspond to channel

1 while words 56 and 57 correspond to channel 7.

Define Indicate this These bit settings
15014 (13(12{11 ({1098 |7 |6|5|4|3]2]|1]0
(F;&tlig)ratlm Program(ldle‘)wl}/lode ofojo0foj0Of0|0O]|O 0
el Data Applied
Fault Enable it Mode Data 0lo0lo0]o]o]olo]o 1
Applied
Hold for Disabled g0|o0j0j0[0f|O0Of0Of0O 0
Initialization g apeq 0l0lo0]ol0]o]o0]oO 1
Program Hold Last State!" 0jo0ofo0jojo0ojojo0]|o0 0
(Idle) Mode -
User-Defined g|jo0oj0j0|0fj0f0Of|oO 1
Valuel"
Fault Mode | Hold Last State!” ofofofofo]o]o]o 0
User-Defined Fault ojojojojojojoj|o 1
Valuel"!
Enable Disabled g0|o0j0j0[0f|O0Of0Of0O 0
Ramping  Erapled 0j0lo]ol0]o]o0]oO 1
System Disabled g|jo0j0j0|0fj0f0Of|oO 0
Hit;r:rggmp Enabled 0j0lo0]ol0]o]0]0 1
System Disabled g(ojofojofoj0f0]|o0O
'L%tfv”glg%p Enabled 0j0lo0]0l0]o0]0l0]1
Enable Disabled 0 g0|o0j0j0[0f|O0Of0Of0O
Channel  Enabled 1 Jo]o0Jo]ololo]o0]oO

M These functions are not supported by all controllers (e.g. MicroLogix 1500) using any configuration method. Refer to your
controller manual for details.

Define Indicate this These bit settings

15014 (13(12(11(10(9 8|7 |6|5|4]3|2|1]0
Output  |0to 20 mA dc 0|{0|0f0O|0O 0|0|0O|0O|O|O|O]|O
ggl”egc‘i 41020 mA dc ojofofo]o ojlofofofofofo]t

Output | Raw/Proportional ojojojojojojojojojojojojo
Data Counts

Select  [Egineering Units | 0 | 0 |0]0]0|0]0]1]0]0]0|0]0
Scaled for PID 0ojojojojolol1]alaolololo]o
Percent Range ofojofojofoj1r|1{ojofojofo
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Specifications

General Specifications

Specification

Value

Dimensions

118 mm (height) x 87 mm (depth) x 35 mm (width)
height including mounting tabs is 138 mm

4.65 in. (height) x 3.43 in (depth) x 1.38 in (width)
height including mounting tabs is 5.43 in.

Approximate Shipping Weight
(with carton)

2819 (0.62 Ibs.)

Storage Temperature

-40°C to +85°C (-40°F to +185°F)

Operating Temperature

0°C to +60°C (32°F to +140°F)

Operating Humidity 5% to 95% non-condensing
Operating Altitude 2000 meters (6561 feet)
Vibration Operating: 10 to 500 Hz, 5G, 0.030 in. peak-to-peak
Relay Operation: 2G
Shock Operating: 30G, 11 ms panel mounted
(20G, 11 ms DIN rail mounted)
Non-Operating: 40G panel mounted
(30G DIN rail mounted)
Agency Certification o C-UL certified (under CSA C22.2 No. 142)

o UL 508 listed
o CE compliant for all applicable directives

Hazardous Environment Class

Class I, Division 2, Hazardous Location, Groups A, B, C, D (UL 1604,
C-UL under CSA C22.2 No. 213)

Radiated and Conducted Emissions

EN50081-2 Class A

Electrical /EMC:

The module has passed testing at the following levels:

ESD Immunity (IEC1000-4-2)

e 4kV contact, 8 kV air, 4 kV indirect

Radiated Immunity (IEC1000-4-3)

e 10V/m, 80 to 1000 MHz, 80% amplitude modulation,
+900 MHz keyed carrier

Fast Transient Burst (IEC1000-4-4)

o 2KkV,5kHz

Surge Immunity (IEC1000-4-5)

e 1 kV galvanic gun

Conducted Immunity
(IEC1000-4-6)

e 10V dc, 0.15 to 80 MHZ")

(1

Conducted Immunity frequency range may be 150 kHz to 30 MHz if the Radiated Immunity frequency range is 30 MHz to
1000 MHz.
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Output Specifications

Specification 1769-0F8C

Analog Normal Operating Ranges'"! 0to 20 mA, 410 20 mA

Full Scale Analog Ranges!"! 0t021mA, 3.2t0 21 mA

Number of Outputs 8 single-ended

Bus Current Draw (max.) 145 mA at 5V dc
160 mA at 24V dcl?

Heat Dissipation 2.69 Total Watts (All points - 21 mA into 2502 - worst case
calculated.)

Digital Resolution Across Full Range 16 bits (unipolar)

+4 to +20 mA: 15.59 bits, 0.323 pA/bit
0 to +20 mA: 15.91 bits, 0.323 pA/bit

Conversion Rate (all channels) max. 5ms

Step Response to 63%°) <2.9ms

Resistive Load on Current Qutput 0 to 500 Q (includes wire resistance)
Max. Inductive Load 0.1 mH

Field Calibration None required

Overall Accuracy” +0.35% full scale at 25°C

" The over- or under-range flag will come on when the normal operating range (over/under) is exceeded. The module will

continue to convert the analog input up to the maximum full scale range. The flag automatically resets when within the
normal operating range unless configured to latch.

@ i the optional 24V dc Class 2 power supply is used, the 24V dc current draw from the bus is 0 mA.

@) Step response is the period of time between when the D/A converter was instructed to go from minimum to full range until
the device is at 63% of full range.

" Includes offset, gain, drift, non-linearity and repeatability error terms.
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Specification 1769-0F8C
Accuracy Drift with Temperature +0.0058% FS per °C
Output Ripple!" £0.05%

range 0 to 50 kHz

(referred to output range)

Non-linearity (in percent full scale) +0.05%
Repeatability? %0.05%

(in percent full scale)

Output Error Over Full Temperature

Current: +0.55%

Range

(0 to 60°C [+32 to +140°F])

Output Offset Error +0.05%

(0to 60°C [+32 to +140°F])

Output Impedance >1 MQ

Open and Short-Circuit Protection Yes

Maximum Short-Circuit Current 21 mA

Output Overvoltage Protection Yes

Time to Detect Open Wire Condition 5ms

Output Response at System Power Up |+ 0.5V dc spike for <5 ms
and Power Down

Rated Working Voltage!® 30V ac/30V de

Output Group to Bus Isolation

500V ac or 710V dc for 1 minute (qualification test)

30V ac/30V dc working voltage (IEC Class 2 reinforced insulation)

Module OK LED

On: module has power, has passed internal diagnostics, and is
communicating over the bus.

Flashing: external power failure.

Off: Any of the above is not true.

Channel Diagnostics

Over- or under-range by bit reporting

output wire broken or load resistance high by bit reporting

) Output ripple is the amount a fixed output varies with time, assuming a constant load and temperature.

2 Repeatability is the ability of the output module to reproduce output readings when the same controller value is applied to it

consecutively, under the same conditions and in the same direction.

) Rated working voltage is the maximum continuous voltage that can be applied at the input terminal, including the input
signal and the value that floats above ground potential (for example, 10V dc input signal and 20V dc potential above ground).
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Specification 1769-0F8C

System Power Supply Distance | The module may not be more than 8 modules away from the system power
Rating supply.

Optional 24V dc Class 2 Power 20.4V1026.4V dc

(1)

Supply Voltage Range

Recommended Cable Belden™ 8761 (shielded)
Vendor I.D. Code 1

Product Type Code 10

Product Code 40

Input Words "

Output Words 9

Configuration Words 64

)" Failure to use a Class 2 power supply without regulation within these limits could result in improper module operation.

Hazardous Location Considerations

This equipment is suitable for use in Class I, Division 2, Groups A, B, C, D or non-hazardous
locations only. The following ATTENTION statement applies to use in hazardous locations.

ATTENTION EXPLOSION HAZARD

e Substitution of components may impair suitability for Class I,
Division 2.

e Do not replace components or disconnect equipment unless power
has been switched off or the area is known to be non-hazardous.

e Do not connect or disconnect components unless power has been
switched off or the area is known to be non-hazardous.

e This product must be installed in an enclosure.
All wiring must comply with N.E.C. article 501-4(b).
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Environnements dangereux

Cet équipement est congu pour étre utilisé dans des environnements de Classe 1, Division 2,
Groupes A, B, C, D ou non dangereux. La mise en garde suivante s’applique a une utilisation

dans des environnements dangereux.

ATTENTION DANGER D’EXPLOSION

e La substitution de composants peut rendre cet équipement impropre
a une utilisation en environnement de Classe 1, Division 2.

e Ne pas remplacer de composants ou déconnecter I'équipement sans
s'étre assuré que l'alimentation est coupée et que I'environnement est
classé non dangereux.

e Ne pas connecter ou déconnecter des composants sans s'étre assuré
que l'alimentation est coupée ou que l'environnement est classé non
dangereux.

Ce produit doit étre installé dans une armoire.
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For More Information

For

Refer to this Document

Pub. No.

A more detailed description of how to install and
use your Compact I/0 with MicroLogix 1500
programmable controller.

MicroLogix 1500 Programmable
Controllers User Manual

1764-UM001A-US-P

Detailed information on installing, programming,
and troubleshooting your Compact Analog 1/0
modules.

Compact /0 Analog Modules User
Manual

1769-UMO0ZA-EN-P

A detailed description of how to install and use
your Compact 1/0 with the 1769-ADN DeviceNet
Adapter.

1769-ADN DeviceNet Adapter User
Manual

1769-UMO00TA-US-P

An overview of the MicroLogix 1500 system,
including Compact I/0.

MicrolLogix 1500 Programmable
Controller with Compact 1/0 for
Expansion

1764-S0001B-EN-P

More information on proper wiring and
grounding techniques.

Industrial Automation Wiring and
Grounding Guidelines

1770-4.1

If you would like a manual, you can:

o download a free electronic version from the internet:

www.ab.com/micrologix or 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 (Outside USA/Canada)

MicroLogix and Compact are trademarks of Rockwell Automation.

Belden is a trademark of Belden, Inc.
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Notes:
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Rockwell Automation Support

Rockwell Automation provides technical information on the web to assist you in using our
products. At http://support.rockwellautomation.com, you can find technical manuals, a
knowledge base of FAQs, technical and application notes, sample code and links to software
service packs, and a MySupport feature that you can customize to make the best use of these
tools.

For an additional level of technical phone support for installation, configuration and
troubleshooting, we offer TechConnect Support programs. 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 hours of installation,
please review the information that's contained in this manual. You can also contact a special
Customer Support number for initial 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

Rockwell tests all of our products to ensure that they are fully operational when shipped from
the manufacturing facility. However, if your product is not functioning and needs to be

returned:

United States Contact your distributor. You must provide a Customer Support case number
(see phone number above to obtain one) to your distributor in order to
complete the return process.

Outside United Please contact your local Rockwell Automation representative for return

States procedure.

www.rockwellautomation.com

Corporate Headquarters
Rockwell Automation, 777 East Wisconsin Avenue, Suite 1400, Milwaukee, WI, 53202-5302 USA, Tel: (1) 414.212.5200, Fax: (1) 414.212.5201

Headquarters for Allen-Bradley Products, Rockwell Software Products and Global Manufacturing Solutions

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, WI 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444

Europe: Rockwell Automation SA/NV, Vorstlaan/Boulevard du Souverain 36-BP 3A/B, 1170 Brussels, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, 27/F Citicorp Centre, 18 Whitfield Road, Causeway Bay, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Headquarters for Dodge and Reliance Electric Products

Americas: Rockwell Automation, 6040 Ponders Court, Greenville, SC 29615-4617 USA, Tel: (1) 864.297.4800, Fax: (1) 864.281.2433
Europe: Rockwell Automation, BriihIstraRe 22, D-74834 Elztal-Dallau, Germany, Tel: (49) 6261 9410, Fax: (49) 6261 17741

Asia Pacific: Rockwell Automation, 55 Newton Road, #11-01/02 Revenue House, Singapore 307987, Tel: (65) 351 6723, Fax: (65) 355 1733
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Important User Information

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

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

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

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

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

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

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

IMPORTANT I;irizﬂfcltes information that is critical for successful application and understanding of the

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

e recognize the consequence

Labels may be located on or inside the drive to alert people that dangerous voltage may
be present.

SHOCK HAZARD

Labels may be located on or inside the drive to alert people that surfaces may be
dangerous temperatures.

SHOCK HAZARD

>l >R
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1769-L32E, -L35E CompactLogix™ Controller 3

Environment and Enclosure Information

ATTENTION

Environment and Enclosure

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

This equipment is considered Group 1, Class A industrial equipment according to
IEC/CISPR Publication 11. Without appropriate precautions, there may be potential
difficulties ensuring electromagnetic compatibility in other environments due to
conducted as well as radiated disturbance.

This equipment is supplied as "open type" equipment. It must be mounted within an
enclosure that is suitably designed for those specific environmental conditions that will
be present and appropriately designed to prevent personal injury resulting from
accessibility to live parts. The interior of the enclosure must be accessible only by the use
of a tool. Subsequent sections of this publication may contain additional information
regarding specific enclosure type ratings that are required to comply with certain product
safety certifications.

See NEMA Standards publication 250 and IEC publication 60529, as applicable, for
explanations of the degrees of protection provided by different types of enclosure. Also,
see the appropriate sections in this publication, as well as the Allen-Bradley publication
1770-4.1 ("Industrial Automation Wiring and Grounding Guidelines"), for additional
installation requirements pertaining to this equipment.
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North American Hazardous Location Approval

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

Informations sur I'utilisation de cet équipement en
envir d eux:

J

Products marked “CL 1, DIV 2, GP A, B, C, D" are suitable for
use in Class | Division 2 Groups A, B, C, D, Hazardous
Locations and nonhazardous locations only. Each product is
supplied with markings on the rating nameplate indicating
the hazardous location temperature code. When combining
products within a system, the most adverse temperature
code (lowest “T" number) may be used to help determine the
overall temperature code of the system. Combinations of
equipment in your system are subject to investigation by the

local Authority Having Jurisdiction at the time of installation.

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

EXPLOSION HAZARD

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

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

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

o |f this product contains
batteries, they must only be
changed in an area known to be
nonhazardous.

RISQUE D’EXPLOSION

o Couper le courant ou s'assurer
que I'environnement est classé
non dangereux avant de
débrancher I'équipement.

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

e La substitution de composants
peut rendre cet équipement
inadapté a une utilisation en
environnement de Classe I,
Division 2.

e S'assurer que I'environnement
est classé non dangereux avant
de changer les piles.

AVERTISSEMENT

Before You Begin

Use this document as a guide for installing and powering-up your 1769-L32E, -L35E
CompactLogix controller. You should already be familiar with the system

components.

You must FLASH upgrade the firmware on your CompactLogix controller before
you can use it. The controller ships with firmware revision 1.x but must be
upgraded to match the version of RSLogix 5000 that you are using (e.g. if you are
using RSLogix 5000 V13, you must upgrade your CompactLogix controller firmware
to revision 13.x before using it. For more information on upgrading your

controller’s firmware, see page 21.
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How to Handle CompactLogix Components

ATTENTION Preventing Electrostatic Discharge

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

e Touch a grounded object to discharge potential static.

e Wear an approved grounding wriststrap.

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

e When not in use, store the equipment in appropriate
static-safe packaging.

Make Sure that You Have All the Components

These components ship with the controller:

Component: Description:

E 1769-BA battery

Important: The 1769-BA battery is the only battery you can use
with the 1769-L32E, -L35E controller.

1747-KY controller key

<l

You may also use these components with the controller:

If you want to: Then use this component:

connect a device to the RS-232 port 1756-CP3 or 1747-CP3 serial cable

connect a device to the EtherNet/IP port standard Ethernet cable with RJ-45 connector

Add nonvolatile memory 1784-CF64 Industrial CompactFlash card
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System Planning

Consider the following when planning your CompactLogix system:

e The CompactLogix controller is always the left-most module in the system.

e The controller must be located within four modules of the system power
supply. Some I/O module’s may be located up to 8 modules away from the
power supply. See the documentation for your 1769 I/O modules for details.

e The 1769-L32E controller supports as many as 16 I/O modules in a
maximum of 3 I/O banks with 2 expansion cables.
The 1769-L35E controller supports as many as 30 I/O modules in a
maximum of 3 I/O banks with 2 expansion cables.

e Each I/O bank requires its own power supply.

e Only one controller can be used in a CompactLogix system.

e A 1769-ECR (right end cap) or 1769-ECL (left end cap) is required to
terminate the end of the communication bus.

Installation Steps

v Installation Step: See Page:

D 1. Connect the battery 7
|:I 2 Install the 1784-CF64 CompactFlash card (optional) 8
D 3 Assemble the system 9
|:I s, Mount the system 10
s Make serial connections 13
|:I 6. Make Ethernet connections 16
D 7. Install the appropriate EDS files 20
|:I 8. Load controller firmware 21
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Connect the 1769-BA Battery

The controller is shipped with the 1769-BA battery packed separately. To connect

the battery, follow the procedure shown below.

ATTENTION

The 1769-BA battery is the only battery you can use with the
1769-L32, -L35E controller. The 1747-BA battery is not compatible
with the 1769-L32E, -L35E controller and may cause problems.

1. Slide the battery door forward.

IMPORTANT

Do not remove the plastic insulation covering the battery. The
insulation is necessary to protect the battery contacts.

2. Insert the battery into the battery port. Insert the battery connector into the
connector port. The connector is keyed to engage in the correct polarity.

3. Slide the battery door back until it clicks into

position.

When you connect or disconnect the
battery 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.

For Safety information on the
handling of lithium batteries,
including handling and disposal of
leaking batteries, see Guidelines for
Handling Lithium Batteries,
publication AG 5-4.
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Install a 1784-CF64 Industrial CompactFlash Card (optional)

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.

A 1784-CF64 Industrial CompactFlash card provides nonvolatile memory for a
CompactLogix controller. This is an optional feature and is not required to operate
the controller. Install the card as follows:

1. Push the locking tab to the right and insert the 1784-CF64 Industrial
CompactFlash card into the socket on the front of the controller.

The label of the CompactFlash card faces towards the left. Match the
orientation arrow on the card with the arrow on the front of the controller.

The CompactFlash card supports removal and
insertion under power.

m 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.

To remove the CompactFlash card, push the locking tab away from the
CompactFlash card and pull the CompactFlash card from the socket.
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Assemble the System

The controller can be attached to an adjacent I/O module or power supply before
or after mounting. For mounting instructions, see Panel mounting on page 12 or
DIN rail mounting on page 12.

m The CompactLogix controller is not designed for removal and
insertion under power.

If you connect or disconnect the communications cable while
power is applied to this module or the wiring while the
field-side 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.

The following procedure shows you how to install the controller in a
CompactLogix system.

1. Disconnect line power.

2. Check that the lever of the adjacent module (A) is in the unlocked (fully
right) position.

3. Use the upper and lower tongue-and-groove slots (B) to secure the modules
together.

4. Move the module back along the tongue-and-groove slots until the bus
connectors line up with each other.

5. Use your fingers or a small screwdriver to push the module’s bus lever back
slightly to clear the positioning tab (C).
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6. Move the module’s bus lever fully to the left (D) until it clicks. Ensure it is
locked firmly in place.

ATTENTION When attaching the controller, power supply, and I/O

modules, make sure the bus connectors are securely locked
together to ensure proper electrical connection.

7. Attach an end cap terminator (E) to the last module in the system by using
the tongue-and-groove slots as before.

8. Lock the end cap bus terminator (F).

Mount the System

ATTENTION During panel or DIN rail mounting of all devices, be sure that
all debris (metal chips, wire strands, etc.) is kept from falling

into the controller. Debris that falls into the controller could
cause damage while the controller is energized.

Minimum spacing

50mm | Top
Maintain spacing from enclosure
walls, wireways, adjacent
equipment, etc. Allow 50 mm (2 in.) 50 mm E’i’ 2 £ | o s0mn
of space on all sides, as shown. This TS| E| 2 g S la—»
provides ventilation and electrical Side gé 8 g g &) Side
isolation.

Bottom 50 mm

h J
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System dimensions

67.5mm 70mm 35mm
(2.68in) (2.76in) (1.38in) ]
15mm 52.5mm
(.59in) (2.06in)

ETHERNET/P

132mm
(5.20in)

118mm H —o

(4.65in) .

CHANNEL 0

HEnN
52.5mm | 35mm | 35mm 35mm 35mrn_>‘
| (2.07in) [ (1.38in) 1" (1.38in) |~ (1.38inj | (1.38in)
30516-M
NOTE: All dimensions are in mm (in.).
Hole spacing tolerance: +0.4 mm (0.016 in.)
TIP Compact I/O expansion cables have the same dimensions as

the end caps. Expansion cables can be used on either the right
or left end. A 1769-ECR (right end cap) or 1769-ECL (left end
cap) terminates the end of the communication bus.
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Panel mounting

Mount the controller to a panel using two screws per module. Use M4 or #8
panhead screws. Mounting screws are required on every module.

The following procedure allows you to use the assembled modules as a template
for drilling holes in the panel. Due to module mounting hole tolerance, it is
important to follow these procedures:

1. On a clean work surface, assemble no more than three modules.

2. Using the assembled modules as a template, carefully mark the center of all
module-mounting holes on the panel.

3. Return the assembled modules to the clean work surface, including any
previously mounted modules.

4. Dirill and tap the mounting holes for the recommended M4 or #8 screw.
5. Place the modules back on the panel and check for proper hole alignment.

6. Attach the modules to the panel using the mounting screws.

If mounting more modules, mount only the last one of
this group and put the others aside. This reduces
remounting time during drilling and tapping of the next
group.

7. Repeat steps 1 to 6 for any remaining modules.

DIN rail mounting
The controller can be mounted using the following DIN rails:

e 35x 7.5 mm (EN 50 022 - 35x 7.5)
e 35x 15 mm (EN 50 022 - 35 x 15)

Before mounting the controller on a DIN rail, close the DIN rail latches. Press the
DIN rail mounting area of the controller against the DIN rail. The latches will
momentarily open and lock into place.
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Grounding considerations

This product is intended to be mounted to a well-grounded mounting surface such
as a metal panel. Additional grounding connections from the controller’'s mounting
tabs or DIN rail (if used), are not required unless the mounting surface cannot be
grounded. Refer to Industrial Automation Wiring and Grounding Guidelines,
Allen-Bradley publication 1770-4.1, for additional information.

ATTENTION

This product is grounded through the DIN rail to chassis ground.
Use zinc plated yellow-chromate steel DIN rail to assure proper
grounding. The use of other DIN rail materials (e.g. aluminum,
plastic, etc.) that can corrode, oxidize, or are poor conductors,
can result in improper or intermittent grounding.

Make RS-232 Connections to the Controller

Connect the 9-pin female end of the serial cable to the serial

port (bottom port, CHO) of the controller.

If you connect or disconnect the serial
cable with power applied to this module or
the serial device on the other end of the
cable, 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.

9-pin, male D-shell straight e

cable end

1747-CP3 or 1756-CP3

This cable must be shielded and tied to the

connector housing.

9-pin, female D-shell 1CD 10D
right-angle cable end 2 RDX 2 RDX
3TXD >< 3TXD
4DTR 4DTR
COMMON COMMON
6 DSR 6 DSR
7RTS >< 7RTS
8CTS 8CTS
9 9
straight cable end right-angle cable end
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Default serial configuration

Channel 0 (serial) has the following default communication configuration.

Parameter Default
Protocol DF1 full-duplex
Baud Rate 19.2 Kbit/s
Parity none

Station Address 0

Control Lines no handshaking
Error Detection BCC

Embedded Responses

auto detect

Duplicate Packet (Message) Detect enabled
ACK Timeout 50 (x 20 ms)
NAK Receive Limit 3 retries
ENQ Transmit Limit 3 retries
Data Bits 8

Stop Bits 1
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Using the channel 0 default communication push button

The Channel 0 Default Communication Push Button is
located on the front of the controller in the lower right
corner as shown in the illustration below.

Use the Channel 0 Default Communication Push Button
to change from the user-defined communication
configuration to the default communications mode.
The Channel 0 Default Communications (DCHO) LED
turns on (green, steady) to show when the default
communication configuration is active.

TIP e The Default Communication Push Button is recessed.

e Before pressing the Default Communication Push Button, be
sure to note the present communication configuration for
Channel 0. Pushing the Default Communication Push Button
resets all configured parameters back to their default settings.
To return the channel to its user-configured parameters, you
must enter them manually while online with the controller or
download them as part of an RSLogix 5000 Project file. To
accomplish this online using RSLogix 5000, enter the Controller
Properties screen and use the Serial Port, System Protocol and
User Protocol tabs.
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Make Ethernet Connections to the Controller

The 1769-L32E, -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. Connect the RJ-45 connector of the Ethernet cable to the
Ethernet port (top port, CH1) 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

f} may result.

(~AHOH A
4 1z g

8 e NC
7 s NC
6 - RD-

p 5 NC
4-ee NC
3 RD+
2-—=-TD- RJ45
T D+ 137-M

Assign an IP address
You can set the IP address using either of these utilities:

e Rockwell BOOTP Utility (available with RSLinx and RSLogix 5000 software)
e RSLinx software
e RSLogix 5000 software

Using BOOTP to set the IP address

The BOOTP utility is a stand alone program that is located in the:

e RSLinx Tools directory in the Rockwell Software program folder on the Start
menu (the utility is automatically installed when you install RSLinx software)

e Utils directory on the RSLogix 5000 installation CD.
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To use the BOOTP utility.
1. Start the BOOTP software.

2. Select Tool — Network Settings.

Enter the Ethernet mask and gateway. Click OK.

Network Settings rz|
Defaults
SubnetMask: | 255 . 255 . 224 . O
Gateway: | 0 1] 1] 0
PimayDHS: | 0 . 0 . O 0
Secondary DNS: | 0 1] 0 0
Dornain M arne: |

3. In the BOOTP Request History panel you see the hardware addresses of
devices issuing BOOTP requests. Double-click on the hardware address of
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. See Connect the 1769-BA Battery on
page 7 for instructions on accessing this area. The hardware address will be
in this format: 00-Ob-db-14-55-35.

55 BOOTP/DHCP Server, 2.3 EEE

Ele Tools telp
Frequest History

Clear History | Add to Relation List

(hemincses) | Type | Ethemet Address MAC] 1P Address Hostname.
855,08 BODTP  00:00:BC:21:40:56
855,02 BODTP  00:00:BL:21:40:56

BO0TP 00,00

Relstion List
New | oot | | | \

Ethemet Address (MAC) [ Type [ IPAddess Hostname | Description

Stalus Entries
Unable to service BOOTP request from 00:00:BC:21:A0:56. 00f 256
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4. The New Entry window appears with the device’s Ethernet Address (MACQ).
Enter the IP address. Click OK.

New Entry

Ethernet Address [MALC] IUU:UUZBCZZT :ADGE

IPAddress: | 130 . 151 . 217 . 3

Hosthare: I

Description: I

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.

Using RSLinx software to set the IP address

You can use RSLinx software, version 2.41 or higher, to set the IP address.
1. Make sure the controller that uses the IP address is installed and running.
2. Connect to the controller via the serial connection (see page 13).

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

it View Communications Station DDEfOPC Securty Window Help

=| &| 18| @lz| ¥

¥ Autobrowse Nt Brawsing

= & workstation, USMAYRDCOLLINLL
&% Linx Gateways, Ethernet fﬁ
@ 1784-PCD-1, Devicehiet A Ethernet
=& AB_DFI-1, DFL
= [ 01, Compactiogix Processor, Ricks_L3%E
= f} Backplane, CompartLogix System
(00, CompactLogix Processor
w E Eth b 3
(I 03 Local 1769 Bus Adapter, VAL769/A
&% AB_ETHIP-1, Ethernet

[ [ [ loeft2os [09:32AM /)

For Help, press F1
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5. Select the Port Configuration tab, choose the Status Network Configuration
type, and enter the IP address, network (subnet) mask, and gateway address
(if needed).

1786-ENB Gonfiguration x|

General PortConfiguration |

Network Configuration Type
’7  Biatig £ Dynamic

€1 Use BHCP to ohtain network configuration

| Use BOOTP to/ehisin netwrk corfiguration
IP Address: 10 .88 . 60 . 120

Network Mask: 255 . 285 . 254 . 0

Gateway Address 0. 88 . 60 . 1
Primary Name T
Server.

Secondary Name R —
Server

Domain Name:

HostName:

Status:  [Network Interface Configured

oK Cancel Apply/ Help

Using RSLogix 5000 software to set the IP address
You can use RSLogix software to set the IP address.
1. Make sure the controller that uses the IP address is installed and running.

2. Connect to the controller via the serial connection (see page 13).
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3. Start RSLogix 5000 software. In the Controller Organizer, select properties for
the Ethernet port.

KIS U= D=0 NS R A RO S
<1 [\Favoritos £ F Twmeroumr_A mriodis &

|

ccccccc

General| Connecion | Modue Info | Pert Corfiguration | Port Diagnostics |

1P Address: 130151217 3

(Must Match I Addross on Genersl Tob)

25 255 220 0

i
i

—

nefesa- G0 B

=======

[T

wos ||

3 G1ivesceree .
8 (1760 teHore/a s, 1o

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.

Install the Appropriate EDS Files

If you have RSLinx software, version 2.42 or greater, the most current EDS files
were installed with the software. If you are using an older version of RSLinx
software, you might need to install EDS files. You need EDS files for:

e 1769-L32E controller

e 1769-L32E EtherNet/IP port

e 1769-L35E controller

e 1769-L35E EtherNet/IP port

e 1769 CompactBus

e 1769 local adapter
All of these EDS files, except for the 1769 CompactBus file, are updated for each
firmware revision. There is also a revision 1 of the EDS files that you need for new

controllers. Each controller ships with revision 1 firmware. In order to update the
firmware, you must have these revision 1 EDS files installed:

e 0001000E00410100.eds for the controller
e 0001000C00780100.eds for the EtherNet/IP port
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The EDS files are available on the CD for RSLogix 5000 Enterprise Series software,
version 13. The files are also available at:

http://www.ab.com/networks/eds.

Load the Controller Firmware

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 try to
open or create a project and the controller does not have the current
firmware.

e a 1784-CF64 CompactFlash card with valid memory already loaded.

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 either 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.

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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b

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

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.

9.

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.
2.

Make sure the appropriate network connection is made before starting.

Use RSLogix 5000 programming software to attempt to create a controller
project. This automatically launches AutoFlash.

. Select the catalog number of the controller and click Next.

4. Expand the network until you see the controller. If the required network is

b

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

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.

To close AutoFlash software, click Cancel and then click Yes.
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Using a CompactFlash card to load firmware

If you have an existing 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. Use RSLogix 5000 software to store the controller user program and
firmware of a currently configured controller to the CompactFlash card.

Access the Nonvolatile Memory tab of the Controller Properties dialog. Make
sure to select Load Image On Powerup when you save to the card.

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

3. When you power up the second controller, the image stored on the
CompactFlash card is loaded into the controller.
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Select the Controller's Operating Mode

Use the keyswitch on the front panel of the controller to determine the controller’s
operating mode.

Keyswitch | Description
Position
RUN e Upload projects.
e Run the program and enable outputs.
o You cannot create or delete tasks, programs, or routines. You cannot create or delete tags
or edit online while the keyswitch is in the RUN position.
e You cannot change the mode using the programming software while the keyswitch is in
the RUN position.
PROG o Disable outputs.
o Upload/download projects.
o (reate, modify, and delete tasks, programs, or routines.
o The controller does not execute (scan) tasks while the keyswitch is in the PROG position.
* You cannot change the mode through the programming software while the keyswitch is in
the PROG position.
REM e Upload/download projects.
o (Change between Remote Program, Remote Test, and Remote Run modes through the
programming software.
Remote Run o The controller executes (scans) tasks.

o FEnable outputs.
o Edit online.

Remote Program

o Disable outputs.

o (Create, modify, and delete tasks, programs or routines.
o Download projects.

o FEdit online.

e The controller does not execute (scan) tasks.

Remote Test o Execute tasks with outputs disabled.

o Edit online.
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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.
1/0 forces are inactive (disabled).
solid amber /0 forces are active (enabled).
1/Q force values may or may not exist.
flashing One or more input or output addresses have been forced to an On or Off
amber state, but the forces have not been enabled.
BAT off The battery supports memory.
solid red Either the battery is:
e notinstalled.
o 95% discharged and should be replaced.
1/0 off Either:
o There are no devices in the 1/0 configuration of the controller.
o The controller does not contain a project (controller memory is empty).
solid green The controller is communicating with all the devices in its |/0 configuration.
flashing green  One or more devices in the 1/0 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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RS-232 serial port LEDs (channel 0)

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.

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.

Indicator: Color: 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.
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EtherNet/IP LEDs

Module Status (MS) indicator

Condition: Status: Indicates: Recommended Action:
off no power The controller does not have power. Check the controller power supply.
flashing standby The port does not have an IP address ~ Verify that the BOOTP server is
green and is operating in BOOTP mode. running.
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 Clear the controller fault.
reset or the controller is faulted. Replace the controller.
self-test The port is performing its power-up Normal operation during
self-test. power-up. No action required.
major fault An unrecoverable fault has occurred.  Cycle power to the controller.
Replace the controller.
flashingred  updating The port firmware is being updated. Normal operation during firmware
firmware update. No action required.

Network Status (NS) indicator

Condition: Status: Indicates: Recommended Action:
off not initialized  The port does not have an IP address ~ Verify that the BOOTP server is
and is operating in BOOTP mode. running.
flashing no CIP The port has an IP address, butno CIP Normal operation if no
green connections connections are established. connections are configured. No
established action required.
If connections are configured,
check connection originator for
connection error code.
solid green Clp The port has an IP address and CIP Normal operation. No action
connections connections (Class 1 or Class 3) are required.
established established.
solid red duplicate IP The port has detected that the Verify that all IP addresses are
address assigned IP address is already in use.  unique.
flashing self-test The port is performing its power-up Normal operation during powerup.
red/green self-test.
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Link Status (LNK) indicator

Condition: Status: Indicates: Recommended Action:
off no link The port is not connected to a Verify that all Ethernet cables are
powered Ethernet device. connected.
The port cannot communicate on Verify that Ethernet switch is
Ethernet. powered.
flashing self-test The port is performing its power-up Normal operation during powerup.
green self-test.
data The port is communicating on Normal operation.
transmission Ethernet. No action required.
and reception
solid green link OK The port is connected to a powered Normal operation.

Ethernet device.
The port can communicate on
Ethernet.

No action required.
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Specifications
Description 1769-L32E 1769-L35E
Communication Ports CHO - RS-232 EtherNet/IP
RS-232 RJ-45 or 10BaseT
DF1 EtherNet/IP
38.4 Kbit/s maximum 10/100 MBytes/sec
User Memory 750 Kbytes 1.5 Mbytes

Nonvolatile Memary

1784-CF64 CompactFlash

Maximum Number of I/0 Modules 16 1/0 modules 30 1/0 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
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

Programming Cable

1747-CP3 or 1756-CP3

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

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

Enclosure Type Rating

none (open style)

Wiring Category

2 on communication portsm

Isolation Voltage (continuous-voltage withstand rating)

30V dc continuous
Tested to withstand 710V dc for 60 sec

Operational Temperature

|EC 60068-2-1 (Test Ad, Operating Cold)

|EC 60068-2-2 (Test Bd, Operating Dry Heat)

IEC 60068-2-14 (Test Nb, Operating Thermal Shock)

0° to +60°C (+32° to +140°F)

Storage Temperature

|EC 60068-2-1 (Test Ab, Unpackaged Non-operating Cold)

|EC 60068-2-2 (Test Bb, Unpackaged Non-operating Dry Heat)

|EC 60068-2-14 (Test Na, Unpackaged Non-operating Thermal Shock)

-40° to +85°C (-40° to +185°F)

Relative Humidity
IEC 60068-2-30 (Test Db, Unpackaged Non-operating Damp Heat)

5% to 95% non-condensing

Vibration Operating: 5G @ 10-500Hz
|EC 60068-2-6 (Test Fc, Operating)
Shock
IEC 60068-2-27 (Test Ea, Unpackaged Shock)
DIN mount Operating: 20G; Non-operating: 30G
Panel mount Operating: 30G; Non-operating: 40G
Emissions CISPR 11: Group 1, Class A
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30 1769-L32E, -L35E CompactLogix™ Controller

Description 1769-L32E 1769-L35E
ESD Immunity (IEC61000-4-2) 4kV contact discharges, 8kV air discharges
Radiated RF Immunity (IEC61000-4-3) 10V/M with 1kHz sine-wave 80%AM from
80MHz to 2000MHz
10V/m with 200Hz 50% Pulse 100%AM at
900MHz
10V/m with 200Hz 50% Pulse 100%AM at
1890MHz
EFT/B Immunity (IEC 61000-4-4) +2kV at 5kHz on communication ports
Surge Transient Immunity (IEC61000-4-5) +2kV line-earth (CM) on shielded ports
Conducted RF Immunity (IEC61000-4-6) 10Vrms with 1kHz sine-wave 80% AM from
150kHz to 80MHz

" Use this Conductor Category information for planning conductor routing. See /ndustrial Automation Wiring and Grounding

Guidelines, publication 1770-4.1.

Certifications

Certifications Description:

(when product is marked):

c-UL-us UL Listed for Class I, Division 2 Group A,B,C,D Hazardous

Locations, certified for U.S. and Canada

cel European Union 89/336/EEC EMC Directive, compliant with:
o EN 50082-2; Industrial Immunity
o EN 61326; Meas./Control/Lab., Industrial Requirements
o EN 61000-6-2; Industrial Immunity
e EN 61000-6-4; Industrial Emissions

C-Tick!! Australian Radio Communications Act, compliant with:

e AS/NZS CISPR 11; Industrial Emissions

(1 See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.
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1769-L32E, -L35E CompactlLogix™ Controller 31

Additional Information

Installation instructions ship with each component. If you want other
documentation, you must order it separately. This product has the following
manuals:

Logix5000 Controllers Common Procedures, publication 1756-PM001

Logix5000 Controllers General Instructions Reference Manual, publication
1756-RM003

Logix5000 Controllers Process Control and Drives Instructions Reference
Manual, publication 1756-RM006

o CompactLogix System User Manual, publication 1769-UM0011

If you want to: Then:
view a manual Visit either of these locations:
download a manual e www.ab.com/manuals

o www.theautomationbookstore.com

purchase a printed  Use one of these options:
manual
e contact your local distributor or Rockwell Automation
representative

o visit www.theautomationbookstore.com and place an
order

e call 800.963.9548 (USA/Canada) or 001.320.725.1574
(outside USA/Canada)

You can download:

e firmware from: support.rockwellautomation.com

e EDS files from: www.ab.com/networks/eds
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Rockwell Automation Support

Rockwell Automation provides technical information on the web to assist you in
using our products. At http://support.rockwellautomation.com, you can find
technical manuals, a knowledge base of FAQs, technical and application notes,
sample code and links to software service packs, and a MySupport feature that you
can customize to make the best use of these tools.

For an additional level of technical phone support for installation, configuration and
troubleshooting, we offer TechConnect Support programs. 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 hours of
installation, please review the information that's contained in this manual. You can
also contact a special Customer Support number for initial 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

Rockwell tests all of our products to ensure that they are fully operational when
shipped from the manufacturing facility. However, if your product is not
functioning and needs to be returned:

United States Contact your distributor. You must provide a Customer Support case number
(see phone number above to obtain one) to your distributor in order to
complete the return process.

Outside United Please contact your local Rockwell Automation representative for return
States procedure.

www.rockwellautomation.com

Corporate Headquarters
Rockwell Automation, 777 East Wisconsin Avenue, Suite 1400, Milwaukee, WI, 53202-5302 USA, Tel: (1) 414.212.5200, Fax: (1) 414.212.5201

Headquarters for Allen-Bradley Products, Rockwell Software Products and Global Manufacturing Solutions

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, WI 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444

Europe: Rockwell Automation SA/NV, Vorstlaan/Boulevard du Souverain 36-BP 3A/B, 1170 Brussels, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, 27/F Citicorp Centre, 18 Whitfield Road, Causeway Bay, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Headquarters for Dodge and Reliance Electric Products

Americas: Rockwell Automation, 6040 Ponders Court, Greenville, SC 29615-4617 USA, Tel: (1) 864.297.4800, Fax: (1) 864.281.2433
Europe: Rockwell Automation, BriihIstraRe 22, D-74834 Elztal-Dallau, Germany, Tel: (49) 6261 9410, Fax: (49) 6261 17741

Asia Pacific: Rockwell Automation, 55 Newton Road, #11-01/02 Revenue House, Singapore 307987, Tel: (65) 351 6723, Fax: (65) 355 1733

Publication 1769-IN020B-EN-P - March 2004 PN 957867-52

Supersedes Publication 1763-INO20A-EN-P - June 2003 Copyright © 2004 Rockwell Automation, Inc. Al rights reserved. Printed in the U.S.A.



CompactLogix
Selection
Guide

1769-L35E, 1769-L32E,
1769-L31,
1769-L30, 1769-L20

Rockwell
Automation



Logix Controllers Comparison

Common Characteristics

1756 ControlLogix™

1769 CompactLogix™

1789 SoftLogix5800™

1794 FlexLogix™

PowerFlex 700S® with
DriveLogix

* 1769-L35E: 8 tasks
* 1769-L32E: 6 tasks
. A * 32 tasks (only 1 .
controller tasks: * 32 tasks (only 1 1769-131: 4 tasks continuous) 8 tas.ks (only 1 * 8tasks (only 1
; ; * 1769-120, -L30: 4 tasks continuous) ’ ’
* continuous continuous) . * event tasks: supports all o . continuous)
L ’ * only 1 task can be . * event tasks: supports " A
* periodic e event tasks: supports all . event triggers, plus d * event tasks: supports axis
N continuous ) . consumed tag trigger and . N
* event event triggers e outbound and Windows . ) and motion event triggers
e event tasks: supports events EVENT instruction
consumed tag trigger and
EVENT instruction
1756-L55M12: 750 Kbytes
17)6-LSSM133 1.5 Mbytes 1789-010: 2 Mbytes
1756-L55M14: 3.5 Mbytes
oNC 1769-L20: 64 Kbytes 3 slots
1756-155M16: 75 Mbytes | 1560 20556 Khytes 110 motion 256 Kbytes
) 1756-155M22: 750 Kbytes o th " 11794133 64 Kbytes ves
user memory : 1769-131: 512 Kbytes | 1789-L30: 64 Mbytes : 768 Kbytes with memory
1756-L55M23: 1. 5 Mbytes o . e 1794-L34: 512 Kbytes o
1756-155M24: 3.5Mbytes 1769-L32E. 750 Kgyles . 2 4slot; expansion
1756-161: 2 Mbytes 1769-L35E: 1.5 Mbytes | 1789-L60: o I‘\;lo[y;tes
1756-62: 4 Mbytes SI088
1756-L63: 8 Mbytes
1756-L55M12: none
1756-L55M13: none
1756-L55M14: none
1756-L55M16: none
1756-L55M22: yes 1769-120:  yes
1756-L55M23: yes 1769-130:  yes 1794133 yes
nonvolatile user memory 1756-L55M24: yes 1769-L31:  CompactFlash | none 1794 1%4: - yes (expansion memory)
1756-L61: 1769-L32E:  CompactFlash ok yes
CompactFlash 1769-L35E:  CompactFlash
1756-L62:
CompactFlash
1756-L63:
CompactFlash

built-in communication ports

1 port RS- 232 serial
(DF1 or ASCIT)

¢ 1769-L20 has 1 RS-232
serial port (DF1 or
ASCIT)

1769-L30, -L31 has 2 RS-
232 ports (one DF1 only,
other DF1 or ASCII)
1769-L32E, -L35E has 1
EtherNet/IP port and 1
RS-232 serial port (DF1
or ASCII)

depends on personal
computer

* 1 port RS-232 serial
(DF1 or ASCIT)

* 2 slots for 1788
communication cards

1 port RS-232 serial
(DF1 or ASCIT)

e 1slot for 1788
communication cards

EtherNet/IP
ControlNet
communication options(these options have specific | DeviceNet EtherNet/IP . EtherNet/IP EtherNet/IP
. ) ) : EtherNet/IP ControlNet ControlNet
products and profiles for their Data Highway Plus DeviceNet . .
. . . ControlNet DeviceNet DeviceNet
platform - other options are Universal Remote I/ O serial o . .
. . . . . DeviceNet serial serial
available via 3rd party products serial Modbus via ladder routine . . . . .
. . . N serial Modbus via ladder routine | Modbus via ladder routine
and generic profiles) Modbus via ladder routine | DH-485
DH-485 DH-485
DH-485
SynchLink
controller redundancy full redundancy support not applicable not applicable CD(::;ZZ%\IIZ: hot backup via not applicable
- . | 1794 FLEX I/0 1794 FLEX /O
native /O 1756 ControlLogix I/0 1769 Compact I/0 none 1797 FLEX Ex /O 1797 FLEX Ex VO
stepper stepper stepper stepper stepper
simple motion servo via DeviceNet servo via DeviceNet servo via DeviceNet servo via DeviceNet servo via DeviceNet

analog ac drive

analog ac drive

analog ac drive

analog ac drive

analog ac drive

SERCOS interface

integrated motion analog interface not applicable SERCOS interface not applicable Uull servo
8 hydraulic interface PP analog interface PP 1 feedback axis
SSI interface
. . . . . panel mount panel mount embedded in PowerFlex
mounting and/or installation options 1756 chassis DIN rail none DIN rail 2008
e relay ladder
* relay ladder * relay ladder : struc?ured text e relay ladder * relay ladder
. * function block
roeramming laneuaces e structured text e structured text « sequential function chart | structured text * structured text
prog § anguag * function block * function block q . * function block * function block
. e external routines .

* sequential function chart

sequential function chart

(Windows DLLs
developed using C/C++)

* sequential function chart

sequential function chart




Lo g IX Platforms Allen-Bradley Logix platforms provide a single integrated control architecture for
discrete, drives, motion, and process control.

The Logix platforms provide a common control engine, programming software
environment, and communication support across multiple hardware platforms. All
Logix controllers operate with a multitasking, multiprocessing operating system and
support the same set of instructions in multiple programming languages. One
RSLogix™ 5000 programming software package programs all Logix controllers. And
all Logix controllers incorporate the NetLinx Open Network Architecture to
communicate via EtherNet/IP, ControlNet, and DeviceNet networks.

E—f rary

R —

T —

Powerey

L -

e

CompactLogix System Overview page 2
Layout the System page 3
Specifying a CompactLogix System page 4
Selecting Compact I/0 Modules page 5
Selecting Network Communications page 19
Selecting Controllers page 27
Selecting Power Supplies page 35
Mounting the CompactLogix System page 37
Selecting Software page 41
Summary page 49
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Com p actLo g I X CompactLogix is designed to provide a Logix solution for low-end to medium
: applications. Typically, these applications are machine-level control applications that
SyStem Overview require limited I/0 quantities and limited communications capabilities. The newer
What’s New in Version 13: 1769-L3xx controllers expand CompactLogix capabilities and increase the number of
* 1769-131 controller with increased supported 1/0 modules. The 1769-L32E and 1769-L35E controllers offer an integrated
performance and I/O capacity EtherNet/IP port.

® 1769-132E controller with EtherNet/IP

A simple system can consist of only a stand-alone controller in a single bank of I/0
connectivity

modules and simple communication.
® 1769-135C, -L35CR controller with

ControlNet connectivity, due third quarter e EaEa
o0 4 7 ) ° E‘!‘E‘f‘ﬁ 1769 1/0 modules in the assembly
of CompactLogix ' Fi (bank) that includes a
controller ' CompactLogix controller.

® 1769-1F8, 1769-0OFSC, 1769-0F8V analog

/0 modules SN . . . =

® support for a consumed tag trigger to launch <:>

an event task

Multiple controllers can communicate across networks and share data.
* multiple controllers joined across networks

* 1/0 in multiple platforms that is distributed in many locations and connected in
as many three different banks of I/0 modules

computers or
other controllers

EtherNet/IP port of 1769-L32E, -L35E or

built-in 1769-L20, -L30 using 1761-NET-ENI

RS-232 port(s); other networks <:> remote 1/Q
oh 4852uppm ControlNet port of 1769-L35C e

DeviceNet link via 1769-SDN

= - EE E —HEEE
CompactLogix 1769 1/0 modules in multiple banks.
controller The first bank must contain the controller.
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Layout the System

As you layout a system configuration, determine the network configuration and the
placement of components in each location. Decide at this time whether each location
will have its own controller.

Use the CompactLogix system to distribute control among different locations. You can
remotely control I/0 and field devices from a central CompactLogix controller over
EtherNet/IP or DeviceNet.

For example, this system layout defines Location A and Location B, which each require
a unique CompactLogix controller. Location A and Location B each have their own I/0
modules. Location A also has some remote DeviceNet I/0 devices, so that location will
need a DeviceNet scanner, such as a 1769-SDN. Either EtherNet/IP can serve as the
supervisory network to interlock Location A and Location B.

RSView RSLogix
Enterprise 5000
software software

control network

Location Location
A B
DeviceNet network
‘ eviceltet netwo remote 1/0

For Location A, if the supervisory network is EtherNet/IP, use a 1769-L35E or 1769-
L32E controller because it can share data with the other devices on EtherNet/IP and
can simultaneously support EtherNet/IP and DeviceNet communications. For
Location B, use a 1769-L31, 1769 -L30, or 1769-L20 controller with a 1761-NET-ENI
interface to connect to the EtherNet/IP network. Location B only needs to send
messages. The lower functionality of the 1769-L31, -L30, -L20 controller offers cost
savings over the 1769-L35E controller.

remote 1/0

The 1769-L35E, -L32E, -L31 controllers offer significant performance and capacity
improvements over the 1769-120 and 1769-L30 controllers. These

1769-L3xx controllers are designed for mid-range applications. They offer:

* increased user memory up to 1.5 Mbytes

* CompactFlash for non-volatile memory storage
* extended 1/0 capacity up to 30 I/O modules

* increased backplane capacity and throughput resulting in the ability to mix and
match any combination of digital, analog, and specialty I/0 modules

* backplane messaging support
* EtherNet/IP support, including control of distributed 1I/0
* increased /0 performance allows 1ms backplane RPI under certain conditions
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S pec 1 fy| ng a Syste m  Follow these steps as you specify your CompactLogix system:

v

Step

See

1 Select I/0 devices

Use a spreadsheet to record:
* location of the device

* number of points needed I/0 module specifications page 6

* appropriate catalog number Wiring systems page 10

* number of points available per module Placing I/0 modules page 14

* number of modules How 1/0 modules operate page 18
Selecting controller ownership page 18

Important: For 1769-L20, -L30 controllers, verify backplane

memory use to make sure that the controller can support the

proposed system. See the worksheet at the back of this guide.

.. Network overview page 19

2 Select communication modules EtherNe/IP specifications page 21

To the I/0 spreadsheet, add the number and type of required I‘)exflceNet s.pea.ﬁcatlons page 23

communication modules. Serial specifications page 25
DH-485 specifications page 26

3 Select controllers

Select the appropriate controller based on:

* required controller tasks

* type and number of I/0 points needed

* distributed I/O via EtherNet/IP

* type and number of communication interfaces needed Controller specifications page 27

* performance of communication interfaces Controlling devices page 29

* required controller memory Communicating with other devices page 30

* type of nonvolatile memory Connection information page 31

* EtherNet/IP messaging support

Important: The 1769-L3xx controllers offer considerably better

performance and more /0 capacity than the 1769-120, -L30

controllers. Make sure to consider these specifications when

selecting the right controller.

4 Select power supplies

If power consumption exceeds the maximum for a single power Power supply specifications page 35

supply, install additional power supplies.

5 Select the mounting requirements

Determine whether to panel mount or DIN rail mount the Planning the mounting requirements page 37

CompactLogix system.
Available software products page 41

6 Select software Programming software page 42
Communication software page 44

Based on the system design, determine the software products you |Network configuration software page 45

need to configure and program your application. Emulation software page 46
Visualization software and products page 47
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Step 1 - Select:
® /0 modules

Selecting Compact I/O

® wiring system (if you want to use a wiring M Od u I eS

system instead of the terminal block that

comes with module)

® PanelConnect modules and cables if The 1769 Compact I/0 modules can be used as local I/0 for a CompactLogix
connecting input modules to sensors controller. Install the I/0 modules on a panel with two mounting screws or on a DIN
* expansion cables if planning multiple banks rail. The modules mechanically lock together by means of a tongue-and-grove design

of I/0 modules

and have an integrated communication bus that is connected from module to module
by a moveable bus connector.

Each I/0 module includes a built-in removable terminal block with finger-safe cover
for connections to 1/0 sensors and actuators. The terminal block is behind a door at
the front of the module. I/0 wiring can be routed from beneath the module to the /0
terminals.

When planning I/0 communications, consider:

* which Compact I/O modules to use

* where to place Compact I/0 modules

* how Compact I/0 modules operate

Digital 1/O Modules

Type of Module

Description

input module

An input module responds to an input signal in the following manner:

* Input filtering limits the effect of voltage transients caused by contact bounce and/or electrical noise. If not
filtered, voltage transients could produce false data. All input modules use input filtering.

* Optical isolation shields logic circuits from possible damage due to electrical transients.

* Logic circuits process the signal.

* An input LED turns on or off indicating the status of the corresponding input device.

output module

An output module controls the output signal in the following manner:

* Logic circuits determine the output status.

* An output LED indicates the status of the output signal.

* Optical isolation separates module logic and bus circuits from field power.
* The output driver turns the corresponding output on or off.

Most output modules have built-in surge suppression to reduce the effects of high-

wionoe |——+DC or L1

s - voltage transients. Use an additional suppression device if an output is being used to
our control inductive devices, such as relays, motor starters, solenoids, or motors.

our2 Hf‘o—l—u\ww/ Additional suppression is especially important if your inductive device is in series with

ouT3

ouT4

ouTs

ouT6

out7

COM

or parallel to hard contacts, such as push buttons or selector switches.

Add a suppression device directly across the coil of an inductive device to reduce the
effects of voltage transients caused by interrupting the current to that device and to
prolong the life of the switch contacts.

DC COM or L2
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1769 Compact digital dc input modules

Voltage Power Supply
Category/Type, Input Delay Time, | Current, On-State | Current, Off-State | Backplane Current | Distance Rating
Cat. No. Number of Inputs | Input Voltage Range ON to OFF Input, Min. Input, Max. (mA) at 5V (modules)
I ] 79..132V ac @ . ] .
1769-1A8I |8 individually isolated | 100 or 120V ac 7,631z 20 ms 5mA @ 79V ac 2.5 mA 90 mA 8 modules
1769-1A16 | 16 100 or 120V ac Zg.ﬁ.zlszv @A) ms 5mA @ 79V ac 25 mA 115 mA 8 modules
1769-IM12 | 12 200 or 240V ac égg;.z(asv 4@ 4710 ms S5mA@I159Vac  [25mA 100 mA 8 modules
1769 Compact digital ac output modules
Voltage Current Leakage, Power Supply
Category/Type, Off-State Output, | Current per Current per Backplane Current | Distance Rating
Cat. No. Number of Outputs | Output Voltage Range Max. Output, Max. Module, Max. (mA) at 5V (modules)
025A @ 20A@
1769-0A8 |8 100....240V ac 85.205ac @ 47- | Z0mAat132Vac | 60°C(140°F) 60°C(140°F) 145 mA 8 modules
63Hz 2.5 mA at 265V ac 0.50A @ 40 A @ 30°C(86°F)
30°C(86°F) : : ?
025A @ 40A@
1769-0A16| 16 100...240V ac 8. 26520 @47 | 20mAat 132Vac | 60°C(140°F) 60°C(140°F) 225 mA 8 modules
63Hz 25mAat265Vac  [0.50A @ 8.0 A @ 30°C(86°F)
30°C(86°F) ! ;
1769 Compact digital dc input modules
Voltage Power Supply
Category/Type, Input Delay Time, | Current, On-State |Current, Off-State |Backplane Distance Rating
Cat. No. Number of Inputs | Input Voltage Range ON to OFF Input, Min. Input, Max. Current (mA) at 5V | (modules)
10...30V dc @
24V dc, sinking or | 30°C(86°F) X
1769-IQ6X0OW4 |6 sourcing 10..26.4V de @ 8 ms 2 mA 1.5 mA 105 mA 8 modules
60°C(140°F)
10...30V dc @
24V dc, sinking or | 30°C(86°F) .
1769-1Q16 16 sourcing 10..26.4V dc @ 8 ms 2 mA 1.5 mA 115 mA 8 modules
60°C(140°F)
10...30V dc @
. 24V dc, sinking or | 30°C(86°F) X
1769-1Q16F 16 high-speed sourcing 10..26.4V dc @ 1 ms 2 mA 1.5 mA 110 mA 8 modules
60°C(140°F)
10..30V dc @
24V dc, sinking or | 30°C(86°F) . . )
1769-1Q32 32 sourcing 10..26.4V dc @ 8 ms 2 mA 1.5 mA 170 mA 8 modules
60°C(140°F)
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1769 Compact digital dc output modules

Voltage Current Leakage, Power Supply
Number of Category/Type, 0ff-State Output, | Current per Current per Backplane Distance Rating
Cat. No. Outputs Output Voltage Range Max. Output, Max. Module, Max. Current (mA) at 5V | (modules)
o ] _|20ae 80A@ i
1769-0B8 |8 24V dc, sourcing 20.4...26.4 dc 1.0 mA @ 26.4V ac 60°C(140°F) 60°C(140°F) 145 mA 8 modules
05A@ 40A @
1769-OB16 |16 24V dc, sourcing 20.4...26.4 dc 1.0 mA @ 26.4Vac | 60°C(140°F) 60°C(140°F) 200 mA 8 modules
1.0A @ 30°C(86°F) |8.0 A @ 30°C(86°F)
05A@ 40A @
1769-OB16P | 16 protected 24V dc, sourcing 20.4...26.4 dc 1.0 mA @ 26.4Vac | 60°C(140°F) 60°C(140°F) 160 mA 8 modules
1.0 A @ 30°C(86°F) |8.0 A @ 30°C(86°F)
1769-0OB32 |32 24V dc, sourcing 20.4...26.4 dc 1.0 mA @ 26.4Vac | 60°C(140°F) 300 mA 6 modules
104 @ 30°C(s6°p) |100A €
: R 30°C(86°F)
05A@ 40A@
1769-OV16 |16 24V dc, sinking 20.4...26.4 dc 1.0 mA @ 26.4V ac | 60°C(140°F) 60°C(140°F) 200 mA 8 modules
1.0 A @ 30°C(86°F) |8.0 A @ 30°C(86°F)
1769 Compact digital contact output modules
Current
Voltage Leakage, Off- Backplane Backplane Power Supply
Number of Category/Type, State Output, | Current per Current per Current (mA) at | Current (mA) at | Distance Rating
Cat. No. Outputs Output Voltage Range | Max. Output, Max. Module, Max. |5V 24V (modules)
1769-1Q6XOW4 | 4 24V de ;fggz i 0mA 254 80A 105 mA 50 mA 8 modules
05A@
5..265V ac 60°C(140°F) c
1769-OW8 8 24V dc 5. 125V de 0 mA L0A@ 16 A 125 mA 100 mA 8 modules
30°C(86°F)
05A@
8 individually 5..265V ac 60°C(140°F)
1769-OW8l isolated 24V dc 5. 125V de 0 mA 10A@ 16 A 125 mA 100 mA 8 modules
30°C(86°F)
1769-OW16 |16 24V de S 25vac 0mA 25A 204 205 mA 180 mA § modules
5..125V dc
These ratings apply to the digital contact output modules.
Continuous Amps Amperes Voltamperes
Volts, Max. per Point Make Break Make Break 1EC 947 NEMA ICS 2-125
240V ac 7.5A 0.75A
2.5A 1800VA 180VA AC150 €300
120V ac 15A 1.5A
125V dc 1.0A 0.22A 28VA DC130 R150
24V dc 2.0A 1.2A 28VA — —

[Does not apply to the 1763-0W16 module.
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Analog I/0O Modules

Choose analog, thermocouple, or RTD modules when you need:
* Individually configurable channels

* On-board scaling

* Autocalibration of inputs

* On-line configuration

* Selectable input filters

* Over-range and under-range detection and indication

* Selectable response to a broken input sensor

* Selectable power source

* Input modules offer both single-ended or differential inputs
* High accuracy ratings

1769 Compact analog modules

Backplane Power Supply
Number of Sensors Backplane Current (mA) at Distance Rating
Cat. No. Number of Inputs | Outputs Resolution, Bits | Signal Range Supported Current (mA) at 5V | 24V (modules)
0...20 mA
4...20 mA
1769-1F4 4 — 14 bits (unipolar) 3’{6{;0:6& — 105 mA 60 maA} 8 modules
0...5Vdc
1...5Vdc
0...20 mA
4...20 mA
1769-IF8 8 — 16 bis (unipolar) |14 €€ — 120 mA 70 mA 8 modules
0...5Vdc
1...5Vdc
1769-OF2 — 2 — — — 120 mA 120 mAT 8modules modules
0...20 mA
4...20 mA
. . 0...10V dc
1769-OF8C | — 8 current 16 bits (unipolar) L10V de — 145 mA 160 mA 8 modules
0...5Vdc
1...5Vdc
. . 0...20 mA c
1769-OF8V | — 8 voltage 16 bits (unipolar) 4. 20 mA — 145 mA 125 mA 8 modules
0...10vV dc
- 2 individually 8 bits plus signi: £10V dc o
1768-IF4XOF2 4 isolated individually isolated |0...5V dc 120 mA 160 mA § modules
1...5Vdc
100, 200, 500, 1000
Q Platinum,
alpha=385
100, 200, 500, 1000
Q Platinum,
alpha=3916
120  Nickel,
Input filter and alpha=672
1769-1R6 6 — configuration — 120 Q Nickel, 100 mA 45 mA 8 modules
dependent alpha=618
10 © Copper
604 Q Nickel-Iron
518
0...150 Q
0...500 Q
0...1000
0...3000
Thermocouple types:
JKTERS BN,
1769-1T6 Oplus2cold — — C 100 mA 40 mA 8 modules
junction sensors 250mV
+100mV
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1769-HSC High-
Speed Counter
Module

Use the 1769-HSC when you need:

* a counter module that is capable of reacting to high-speed input signals.

* to generate rate and time-between-pulses (pulse interval) data

* as many as 2 channels of quadrature or 4 channels of pulse/count inputs

Cat. No.

Number of Inputs

Number of Outputs

Backplane Current (mA) at 5V

External Power

Power Supply Distance Rating
(modules)

1769-HSC

2

4

425 mA

19.2..31.2V dc
100 mA @ 24V dc

4 modules

1769-SM1 Compact
I/O to DPI/SCANport

Module

The 1769-SM1 module provides a direct 1769 platform connection for PowerFlex 7-
Class drives, other DPI-based Host devices, and SCANport-based Host devices such as
1305 and 1336 PLUS II drives. Three channels support any combination of as many

as three DPI and/or SCANport Host devices to be connected per module. The 1769-
SM1 can be used with the MicroLogix 1500, CompactLogix, and remote 1769-based
nodes such as the 1769-ADN DeviceNet adapter.

Power Supply Distance Rating
Cat. No. Number of Channels Communication Rate Backplane Current (mA) at 5V | Backplane Current (mA) at 24V | (modules)
- 3 DPI or SCANport 60 mA per channel supplied by the
1769-SM1 any combination of DPI or SCANport | 125 Kbps or 500 Kbps 280 mA DPI/SCANport host 6 modules
Communication For DeviceNet connectivity, you can select from these communication modules:
Power Requirements, | Power Consumption Backplane Current (mA) | Power Supply Distance
Cat. No. Communication Rate Cable Max. (W) at 24V at5Vv Rating
- * 125 Kbps ., 90 mA @ 11V dc ]
1769-SDN scanner « 250 Kbps Tl/:;;[};dgéart number | 110 mA @ 25V de 2.2 440 mA 4 modules
1769-ADN adapter | * 500 Kbps 90 mA 2.5 450 mA 8 modules
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1492 Wiring
Systems

As an alternative to buying RTBs and connecting the wires yourself, you can buy a

wiring system of:

* interface modules (IFMs) that mount on DIN rails provide the output terminal
blocks for the /0 module. Use the IFMs with the pre-wired cables that match the
I/0 module to the interface module.

* [/0-module-ready cables. One end of the cable assembly is an RTB that plugs into
the front of the I/0 module. The other end has individually color-coded conductors
that connect to a standard terminal block.

Interfac
Module

Pre-wired Cable

Factory- wired

Feed through IFMs for 1769 digital /O modules

Cat. No. Description 1A81 IA16 IM12 1016 0A8 0B16 ov ows owsl
1492-IFM20F | standard F69 A69 G69 B69 €69 E69 E69 €69 D69
1492-IFM20EN | narrow standard F69 A69 B69 €69 E69 E69 €69

1492-IFM20F-2 | extra terminals AG9 G69 B69 C69 E69 E69 C69

1492-IFM20F-3 | 3-wire sensor type input devices A69 B69

1492-XIME-2 f}elig Jg;ocl;;g;lrl reé{)sagder with eight feed- E69

Find the column for the digital I/0 module. Follow the column down to see what digital IFMs are compatible with the /0 module as indicated by a letter code. When you select the IFM, use the letter code from this chart to find
the compatible cable in the following table for digital pre-wired cabled. The letter code must match the last character of the catalog number for the cable.
[IConnect one expander module to a master to provide a total of 16 outputs. An extender cable is included with each expander to connect it to the master.

LED indicating IFMs for 1769 digital /O modules

Cat. No. Description 1A81 1A16 IM12 1016 0A8 0B16 ov ows owsl

1492-IFM20D24 standard with 24V ac/dc LEDs B69 E69 E69

1492-IFM20D24N | narrow standard with 24V ac/dc LEDs B69 E69

1492-IFM20D120 standard with 120V ac LEDs A69

1492-IFM20D120N | narrow standard with 120V ac LEDs A69

1492-TFM20D24-2 24V ac/dc LEDs and extra terminals for E69 E69
outputs

1492-TFM20D24A-2 ?AV ac/dc LEDs and extra terminals for B69
inputs

1492-IFM20D120A-2 | 120V ac LEDs and extra terminals for inputs A69

1492-1FM20D24-3 | 3-wire sensor with 24V ac/dc LEDs B69

1492-TEM20DS24-4 isola?ed with 24/48V ac/dc LEDs and 4 69 D69
terminals for outputs

1492-IEM20DS120-4 isolated with 120V ac LEDs and 4 terminals €69 69 D69
for outputs

1492-IFM20D240-2 | 240V ac LEDs and extra terminals for inputs G69

Find the column for the digital /0 module. Follow the column down to see what digital IFMs are compatible with the I/0 module as indicated by a letter code. When you select the IFM, use the letter code from this chart to find

1769-SG001D-EN-P — March 2004



11

Fusible IFMs for 1769 digital I/O modules

Cat. No. Description 1A81 1A16 IM12 1016 0A8 0B16 ov ows owsl
1492-IFM20F-F-2 extra terminals for outputs E69 E69
extra terminals with 24V ac/dc blown fuse
- ] - (4 0
1492-IFM20F-F24-2 indicators E69 E69
0. 3 _, | extra terminals with 24V ac/dc blown fuse 0 o
1492-TFM20F-F24A-2 indicators B69O) E69
1492-TFM20E-F120A-2 extra terminals with 120V ac/dc blown fuse AGY
indicators :
1492-IFM20F-FS-2 isolated with extra terminals for outputs €69 €69 D69
isolated with extra terminals and 24V ac/dc
- _FS24- (4 0
1492-IFM20F-F524-2 blown fuse indicators €69 D69
isolated with extra terminals with 120V ac
- -FS - 69 0
1492-IFM20F-FS120-2 blown fuse indicators €69 €69 D69
isolated with 4 terminals with 120V ac
1492-IFM20F-FS120-4 blown fuse indicators €69 €69 D69
isolated with 4 terminals with 240V ac
1492-TFM20F-S240-4 blown fuse indicators D69
fusible expander with eight 24V dc
1492-XIMF-F24-2 channels with blown fuse indicators} E69

Find the column for the digital I/0 module. Follow the column down to see what digital IFMs are compatible with the |/0 module as indicated by a letter code. When you select the IFM, use the letter code from this chart to find

[dSink mode only.
‘tConnect one expander module to a master to provide a total of 16 outputs. An extender cable is included with each expander to connect it to the master.

Relay IFMs for 1769 digital 1/O modules

Cat. No. Description 1A8I 1A16 IM12 1016 0A8 0B16 ov ows owsl
1492-XIM2024-8R | 20-pin master with eight 24V dc relays E69
1492-XIM24-8R | relay expander with eight 24V dc relays(] E69

Find the column for the digital /0 module. Follow the column down to see what digital IFMs are compatible with the /0 module as indicated by a letter code. When you select the IFM, use the letter code from this chart to find

[JConnect one expander module to a master to provide a total of 16 outputs. An extender cable is included with each expander to connect it to the master.

Pre-wired cables for digital I/O modules

Cat. No.OJ Number of Conductors Conductor Size Nominal Outer Diameter RTB at the I/0 Module End
1492-CABXAG9 | 20 22 AWG 9.0 mm (0.36 in) 1769-RTBN18
1492-CABxBG9 | 20 22 AWG 9.0 mm (0.36 in) 1769-RTBN18
1492-CAEXC69 | 20 22 AWG 9.0 mm (0.36 in) 1769-RTBN10
1492-CAEXDG9 | 20 22 AWG 9.0 mm (0.36 in) 1769-RTBN18
1492-CAEXE69 | 20 22 AWG 9.0 mm (0.36 in) 1769-RTBN18
1492-CAEXFG9 |20 22 AWG 9.0 mm (0.36 in) 1769-RTBN18
1492-CAEXG69 | 20 22 AWG 9.0 mm (0.36 in) 1769-RTBN18

[Cables are available in lengths of 0.5m, 1.0m, 2.5m, and 5.0m. To order, insert the code for the desired cable length into the catalog number in place of the x: 005=0.5m, 010=1.0m, 025=2.5m, 050=5m.

I/O-module-ready cables for digital I/O modules

Cat. No.OJ Number of Conductors Conductor Size Nominal Outer Diameter RTB at the I/0 Module End
1492-CABXRTN10 | 201 18 AWG 11.4 mm (0.45 in) 1769-RTBN10
1492-CABXRTN18 | 20 18 AWG 11.4 mm (0.45 in) 1769-RTBN18

[Cables are available in lengths of 1.0m, 2.5m, and 5.0m. To order, insert the code for the desired cable length into the catalog number in place of the x: 010=1.0m, 025=2.5m, 050=5m. Build-to-order cable lengths are also
available.

tTen conductors are not connected to the RTB.

$Two conductors are not connected to the RTB.

For example, a 1769-0B16 with LEDs and extra terminals uses:
* 1492-IFM20D24-2 interface module

* 1492-ACABXEG9 cable (replace x with the appropriate length)

1769-SG001D-EN-P — March 2004
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AlIFMs for 1769 analog I/O modules

IF4 (single-end IF4 (single-end IF4 (differential IF4 (differential
Cat. No. Type of AIFM Description voltage) current) voltage) current) OF2 (voltage) OF2 (current)
4 channels with 3
1492-AIFM4-3 | feed through terminals/channel AAG9 AB69 BAGY BBG9 BC69 BD69

Find the column for the analog |/0 module. Follow the column own to see what AlFMs are compatible with the /0 module as indicated by a letter code. When you select the AIFM, use the letter code from this chart to find the

Pre-wired cables for analog I/O modules

Cat. No.O Number of Conductorst Conductor Size Nominal Outer Diameter RTB at the /0 Module End
1492-ACABXAAGY |5 twisted pairs 22 AWG 7.44 mm (0.293 in) 1769-RTBN10
1492-ACABXABGY | 5 twisted pairs 22 AWG 7.44 mm (0.293 in) 1769-RTBN10
1492-ACABXBAG9 | 5 twisted pairs 22 AWG 7.44 mm (0.293 in) 1769-RTBN18
1492-ACABXBB69 | 5 twisted pairs 22 AWG 7.44 mm (0.293 in) 1769-RTBN18
1492-ACABXBC69 | 5 twisted pairs 22 AWG 7.44 mm (0.293 in) 1769-RTBN18
1492-ACABXBD69 | 5 twisted pairs 22 AWG 7.44 mm (0.293 in) 1769-RTBN18

[Cables are available in lengths of 0.5m, 1.0m, 2.5m, and 5.0m. To order, insert the code for the desired cable length into the catalog number in place of the x: 005=0.5m, 010=1.0m, 025=2.5m, 050=5m. Build-to-order cable
lengths are also available.
tEach cable for analog /0 has an overall shield with a ring lug on a 200mm (8.87 in) exposed drain wire at the /0 module end of the cable.
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For example, a 1769-IF4 in single-end voltage mode uses:
* 1492-AIFM4-3 interface module
* 1492-ACABXBAG9 cable (replace x with the appropriate length)
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1492 PanelConnect

Modules for

A PanelConnect module and its sensor connection systems lets you connect as many

as 16 sensors directly to 16-point input modules using convenient pre-built cables
and connectors.

Connecting Sensors

The PanelConnect module mounts on the enclosure and creates the correct seal for
the entry of the sensor connections. You do not need to seal the opening where the
sensor cables enter the enclosure, create custom connectors, or wire to those custom

connectors.

Connects to These
Cat. No. System Voltage Distribution Boxes Connector Style Connectors LEDs
Allen-Bradley, Brad Harrison
1492-TPMA1008 (Daniel Woodhead), Crouse-Hinds, 10 pin without
and Lumberg - .
- mini-plus (1 1/8 in.)
ac Allen-Bradley, Brad Harrison
1492-TPMA1207 (Daniel Woodhead), Crouse-Hinds, 12 pin with
and Lumberg
1492-TPMA2209 Turck metric M23 12 pin either with or without
Allen-Bradley, Brad Harrison
1492-TPMD1004 (Daniel Woodhead), and Crouse- 10 pin without
Hinds
1492-TPMD1201 Allen-Bradley mini-plus (1 18 in.) 12 pin with
1492-TPMD1202 de Brad Harrison (Daniel Woodhead) 12 pin with
1492-TPMD1203 Lumberg 12 pin with
1492-TPMD2205 Turck . 12 pin either with or without
R —— metric M23
1492-TPMD2206 Turck 12 pin either with or without
You can select these PanelConnect modules and cables, depending on the 16-point
input modules in your system:
1/0
Module
0 1492-TPMA1008 |1492-TPMA1207 |1492-TPMA2209 |1492-TPMD1004 |1492-TPMD1201 |1492-TPMD1202 |1492-TPMD1203 |1492-TPMD2205 |1492-TPMD2206
1769-IA16 | 1492-CABXAG9 1492-CABxAG9 1492-CABXA69 na na na na na na
1769-1Q16 | na na na 1492-CABxB69 1492-CABxB69 1492-CABxB69 1492-CABxB69 1492-CABxB69 1492-CABxB69

[Cables are available in lengths of 0.5m, 1.0m, and 5.0m. To order, insert the code for the desired cable length into the catalog number in place of the x: 005=0.5m, 010=1.0m, 050=5m.

Select a patchcord to connect the PanelConnect module to the sensor distribution
box, depending on the type of connector:

Cat. No.OI Diameter - mm (in) Wire Rating Connector Type

889N-F10AFNUx | 17 (0.67) 10 pin Mini-Plus (1 18”), straight male
889N-F12AFNU~x | 18 (0.71) égo":" 6 12 pin Mini-Plus (1 18), straight male
889N-F10AFNV-x | 17 (0.67) A 10 pin Mini-Plus (1 18”), right-angle male
889N-F12AFNV-x | 18 (0.71) 12 pin Mini-Plus (1 18”), right-angle male
889N-F10ACNU-x | 9 (0.36) 10 pin Mini-Plus (1 18”), straight male
88ON-FIZACNUx | 9 (0.36) 18/22 AWG 12 pin Mini-Plus (1 18"), straight male
889N-F10ACNV-x | 9 (0.36) 220\/ 10 pin Mini-Plus (1 18”), right-angle male
889N-F12ACNV-x | 9 (0.36) 12 pin Mini-Plus (1 18”), right-angle male

[JCables are available in lengths of 2m, 3m, 5m, and 10m. To order, insert the code for the desired cable length into the catalog number in place of the x: 2=2m, 3=3m, 5=5m, 10=10m.
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Placing Compact
I/O Modules in a
CompactLogix
System

1769-SG001D-EN-P — March 2004

You can DIN-rail or panel-mount the controller and I/0 modules. The number of
local I/0 modules supported depends on the controller.

This controller: Supports: That can be separated into:
1769-L35E 30 local modules 3 separate banks
1769-L32E

1769-L31 16 local modules 3 separate banks
1769-L30

1769-120 8 local modules 2 separate banks

If you separate the modules into multiple banks:
* the controller must be in the leftmost position of the first bank

* each bank needs its own power supply

* use expansion cables to connect the banks

* the last I/0 bank requires an end cap

Selecting expansion cables

How you orient /0 banks determines which expansion cables you need to connect

the I/0 banks:
If you add a: And connect the chassis from: Use this cable:0
ight to 1 1769-CRL
second bank r{g tto ?ﬁ 769-CRLx
right to right 1769-CRRx
right to left 1769-CRLx
third bank right to right 1769CRRx
left to left 1769-CLLx
[OWhere x = 1 for 1 ft. (305 mm) or 3 for 3.28 ft. (1 m)
Bank 1 Bank 2 Bank 3

Horizontal
Orientation

Vertical
Orientation

=l
Il
[T

NI

b NN0NE

LS4 =

1769-CRLx 1769-CRLx
i =|| Bank 1
FETETE 1769-CARx
Bank 2
SR L= ==
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Adding end caps

The controller is the leftmost module in the CompactLogix system. The controller has
built-in termination, so the leftmost end of the system is terminated.

The final I/0 bank in the CompactLogix system needs an end cap on the end without
the expansion cable.

For a: Order:
right end cap 1769-ECR
left end cap 1769-ECL

Selecting local or remote (distributed) 1/0

In addition to local 1/0, the CompactLogix controller can control remote
(distributed) /0 via:

* EtherNet/IP using a 1769-L32E or 1769-L35E controller

* DeviceNet using a 1769-SDN scanner module

While local I/0 can be lower cost and easier to configure, configuring remote
1/0 offers:
* more versatility in laying out your system

* more communication options, such as DeviceNet and EtherNet/IP

» ability to configure the listen only communication format for remote I/0 modules

1769-SG001D-EN-P — March 2004
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Validating 1/O layout for 1769-L3xx controllers

The 1769-L3xx controller supports as many as 30 local modules which can be any

combination of digital, analog, and specialty modules.

* Each module in 2 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.

* To validate your system, the total 5V dc current and 24V dc current consumed must
be considered. The I/0 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.

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/0 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)

* 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
* 1769-HSC modules add 0.5 ms per module
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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 I/0 throughput.
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Validating 1/0O layout for 1769-L20, -L30
controllers

To verify whether a 1769-120, -L30 controller can support a planned /0 layout,

consider:

* Each module in a CompactLogix system uses a set amount of backplane memory, in
addition to the data that the module stores or transfers. Some modules require a
considerable amount of backplane memory. Take this into account when designing
your system because it affects how many modules a 1769-L20, -L30 controller can
support.

The 1769-120, -L30 controllers support 256, 16-bit words of backplane data.

Important: With some module combinations, especially those using modules that
require larger amounts of backplane memory, you can exceed the amount of
available backplane memory before reaching the maximum module count for the
1769-1.20, -L30 controller.

See the worksheet at the end of this document to calculate backplane memory use.

* To validate your system, the total 5V dc current and 24V dc current consumed must
be considered. The I/0 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.
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How Compact I/O
Modules Operate

Selecting Controller

The CompactLogix system follows a producer/consumer model. Input modules
produce data for the system. Controllers, output modules, and specialty modules
produce and consume data. The producer/consumer model multicasts data. This
means that multiple nodes can consume the same data at the same time from a single
device.

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 asynchronous to the logic scan.

All I/0 modules in a CompactLogix system are scanned asynchronous to the program
scan at a configurable RPI rate. You configure one RPI rate for all the local I/0 in all
the banks:

* 1 ms...750 ms for 1769-L3xx controllers

* 2 ms...750 ms for 1769-L20, -L30 controllers

Important: CompactLogix does not support Removal and Insertion Under power
(RIUP). While the CompactLogix system is under power, any break in the connection
between the power supply and the processor (i.e. removing the power supply,
processor, or an I/0 module) will clear processor memory (including the user
program).

In a Logix system, modules multicast data. This means that multiple devices can

®) hi receive the same data at the same time from a single device. When you choose a
wnersnip o -
communication format for an I/0 module, you have to choose whether to establish an
owner or listen-only relationship with the module.
Relationship Description

owner controller

The controller that creates the primary configuration and
communication connection to a module. The owner controller writes
configuration data and can establish a connection to the module.

listen-only connection

An I/0 connection where another controller owns/provides the
configuration data for the I/0 module. A controller using a listen-only
connection only monitors the module. It does not write configuration
data and can only maintain a connection to the I/0 module when the
owner controller is actively controlling the I/0 module.
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Because of the distributed nature of a CompactLogix system, the CompactLogix
controller must own its local I/0 modules. No other Logix controller can listen to or
own the local Compact I/0. The CompactLogix controller must produce its local I/0
data for any other controller to consume. The listen-only format only works for
remote 1/0.
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Step 2 - Select:

® networks
® communication interfaces

® associated cable(s) and network equipment

Selecting Network
Communications

You use separate interface modules to connect to different networks.
* The 1769-L32E and 1769-L35E controllers each have a built-in, high-performance
EtherNet/IP port and a built-in serial port.

* The 1769-L31 and 1769-L30 controllers each have two built-in RS-232 ports.
* The 1769-L20 controller has one built-in serial port.

NetLinx Open Network Architecture

NetLinx Open Network Architecture is the Rockwell Automation strategy of using open
networking technology for seamless, top-floor to shop-floor integration. The networks
in the NetLinx architecture — DeviceNet, ControlNet, and EtherNet/IP — speak a
common language and share a universal set of communication services. NetLinx
architecture, part of the Integrated Architecture, seamlessly integrates all the
components in an automation system from a few devices on one network to multiple
devices on multiple networks including access to the Internet — helping you to
improve flexibility, reduce installation costs, and increase productivity.

* EtherNet/IP is an open industrial networking standard that supports implicit and
explicit messaging and uses commercial, off-the-shelf Ethernet equipment and
physical media.

* ControlNet allows intelligent, high-speed control devices to share the information
required for supervisory control, work-cell coordination, operator interface, remote
device configuration, programming, and troubleshooting.

* DeviceNet offers high-speed access to plant-floor data from a broad range of
plant-floor devices and a significant reduction in wiring,

R @ —_
—d
b (#

NetLinx Open Network Architecture
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U
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Selecting a network

You can configure your system for information exchange between a range of devices
and computing platforms and operating systems. Select a CompactLogix controller
with integrated communications or the appropriate communication device for the
networks that meet your needs:

If your application requires:

Use this network: Select:

* plant management

* configuration, data collection, and control
on a single, high-speed network

* time-critical applications with no
established schedule

* (data sent regularly

* Internet/Intranet connection

1769-L32E, -L35E controller
EtherNet/IP network 1769-131, -L30, -L20 controller
with 1761-NET-ENI

* connections of low-level devices directly to
plant floor controllers, without interfacing
them through 170 modules

* data sent as needed

1769-SDN scanner

) . . DeviceNet network 1761-NET-DNI interface

* more diagnostics for improved data 1769-ADN adapter

collection and fault detection
* less wiring and reduced start-up time than a

traditional, hard-wired system
* modems
* supervisory control and data acquisition serial network built-in serial port

(SCADA)
* connections to existing DH-485 networks | DH-485 network built-in serial port with a 1761-NET-AIC

1769-SG001D-EN-P — March 2004
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EtherNet/IP Network

Ethernet Industrial Protocol (EtherNet/IP) is an open industrial networking standard

that supports both real-time I/0 messaging and message exchange. It emerged due to
the high demand for using the Ethernet network for control applications. EtherNet/IP
uses off-the-shelf Ethernet communication chips and physical media. Because
Ethernet technology has been used since the mid 1970s and is widely accepted
throughout the world, Ethernet products serve a large community of vendors.

EtherNet/IP product capability

Recipient
CompactLogix
EtherNet/IP 1734-AENT PanelView controller with
PLC-5 or SLC PLC-5 processor | Logix 1756-ENBT 1794-AENT FLEX | POINT I/0 EtherNet/IP RSLinx 1761-NET-ENI
5/05 processor |via 1785-ENET | controller module(] 1/0 adapter adapter terminal software interface
EtherNet/IP
1;}5;5 or S1C information information information na not supported not supported information information information
processor
PLC-5
processor via | information information information na not supported not supported information information information
1785-ENET
Logix information information
8 information information 1/0 data 1/0 data 1/0 data 1/0 data information information
controller(] . . 1/0 data
interlocking
PanelView information
EtherNet/IP information information - na na na na na information
terminal V0 data
RSLinx . . . . . . . . . .
software information information information na not supported not supported na information information
CompactLogix
i‘_’/?;f’;:i;_ Ev&t[h information information information na not supported not supported information information information
interface

[J For EtherNet/IP control:
« a ControlLogix controller requires a 1756-ENBT or 1756-ENET series B module
« a FlexLogix controller requires a 1788-ENBT card
 a CompactLogix controller must be a 1763-L32E or 1769-L35E controller
« the PC for a SoftLogix5800 controller requires appropriate hardware for Ethernet communications
1To be an originator, the 1761-NET-ENI interface must connect to the other device through that device’s RS-232 port.
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Selecting an EtherNet/IP interface

Select the appropriate controller and EtherNet/IP interface depending on the
application and how the controller interacts with the devices:

If your application:

Select this controller and interface:

Description:

* controls I/0 over EtherNet/IP
e produces and consumes data
over EtherNet/IP

e accesses both EtherNet/IP and
serial devices

* requires high performance over
EtherNet/IP

1769-L32E or 1769-L35E
CompactLogix controller with
integrated EtherNet/IP port

The 1769-L32E and 1769-L35E CompactLogix controller has one built-
in EtherNet/IP port and one built-in RS-232 port. The controller can
control local 1/0 in addition to I/0 remotely connected via EtherNet/IP.
The controller supports as many as 32 remote EtherNet/IP
connections.

* sends and receives messages
over EtherNet/IP

e transfers small amounts of data
over EtherNet/IP

* trades lower cost for lower
performance than the

1769-L31, -L30, -L20 controller
with 1761-NET-ENI interface,
series B

The 1761-NET-ENI series B interface module routes a DF1 message
received from the attached controller to a compatible destination
TCP/IP device. This is accomplished by using DF1 node addresses 0
through 49. The 1761-NET-ENI node addresses 100 through 149 store
TCP/IP destination addresses. When the 1761-NET-ENI receives a write
message to nodes 100 to 149, it stores the TCP/IP destination address

1769-L35E in the corresponding map register.
Cat. No. Communication Rate Connections Connector Power Requirements, Max. Current Draw
~ Each controller supports a XXX mA @ 5V dc
1769-L32E 10/100 Mbps maximum of: 5..24V dc X mA @ 24V de
* 64 TCP/IP connections
) * 32 Logix connections (I/0 and 660 mA @ 5V dc
1769-L35E | 10/100 Mbps information) RI-45 5..24V de 90 mA @ 24V de
* 5000 messages/second
Each device supports a maximum .
1761-NET-ENI | 10 Mbps[] of 20.4..26.4V dc 50 mA typical
. 100 mA maximum
* 6 TCP/IP connections

Certifications: UL, CSA (Class |, Division 2, Group A, B, C, D), CE
[The 1761-NET-ENI is an Ethernet to serial linking device. While 10 Mbps is the fastest communication rate supported by a 1761-NET-ENI device, the actual network performance depends on the maximum serial port connection

speed.
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1769-SG001D-EN-P — March 2004

1769-L20, -L30 CompactLogix
with 1761-NET-ENI

personal computer



23

DeviceNet Network

The DeviceNet network is an open low-level network that provides connections

between simple industrial devices (such as sensors and actuators) and higher-level
devices (such as PLG controllers and computers). The DeviceNet network uses the
proven Common Industrial Protocol (CIP) to provide the control, configure, and data
collection capabilities for industrial devices. The DeviceNet network is a flexible
network that works with devices from multiple vendors.

If your application does this:

Select this interface:

Description:

e communicates with other DeviceNet devices (I/0 and
messages)

* requires explicit messaging

* uses the controller as a master or slave on DeviceNet

* uses the controller serial port for other
communications

* requires higher performance than available from the
1769-NET-DNI

The 1769-120, -L30 controller can only have one
1769-SDN module per controller. The 1769-L3xx
controller does not have this limit.

1769-SDN DeviceNet
scanner module

The scanner acts as an interface between DeviceNet

devices and the CompactLogix controller. The scanner

lets the controller:

* read inputs from slave devices

* write outputs to slave devices

* send and receive messages between a 1769-L35xx
controller and a DeviceNet device

* communicates with other DeviceNet devices
(messaging only)

* uses the controller only as a slave on DeviceNet

* does not use the controller serial port for other
communications

e trades lower cost for lower performance than the
1769-SDN

Connect the 1761-NET-DNI module to the CompactLogix
controller to connect it to the DeviceNet network.

1761-NET-DNI interface

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

* download configuration data to a device

* monitor operational status of a device

¢ communicate with peer devices (messaging)

* upload/download programs

¢ accesses remote Compact I/0 over a DeviceNet
network

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

Use the 1769-ADN adapter to connect Compact /0
systems to a DeviceNet network. The CompactLogix
controller can communicate to these remote 1/0
modules through the 1769-ADN adapter.

1769-ADN DeviceNet
adapter module

The adapter:

* interfaces with as many as 30 Compact I/0 modules

* communicates to other network system components
(typically a controller or scanner and/or
programming terminals) over the DeviceNet network
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Select the appropriate DeviceNet interface depending on the application and how the
controller interacts with the devices:

Power Requirements, | Power Consumption (W) | Backplane Current (mA) | Power Supply Distance
Cat. No. Communication Rate Cable Max. at 24V at 5V Rating
1769-SDN R 22 440 mA 4 modules
e 125Kbps Alen-Bradley part mumber | & 2V &€
NET * 250 Kbps o o 200 mA @ 24V de
1761-NET-DNIOY || 500 Kbps 1485C-P1-Cxxx 11..25V dc 350 mA @ 11V de na
1769-ADNT 90 mA 2.5 450 mA 8 modules
Certifications: UL, CSA (Class |, Division 2, Group A, B, C, D), CE, FM, C-Tick
[IThe 1761-NET-DNI is a DeviceNet to serial linking device. The actual network performance depends on the maximum serial port connection speed.
1The series A 1769-ADN adapter does not support the 1769-0A16, 1769-0W16, 1769-IF4X0F2, or 1763-HSC modules.
CompactLogix controller MicroLogix 1500 controller PC with RSNetWorx for
with 1769-SDN scanner with 1769-SDN scanner PanelView DeviceNet software

§

=

0000
0000

[

L=

0 00000

0|
0

] 1770kFD PC
ks | COMMunication module

800E push button
with DriveLogix

Series 9000

i
‘ photoeye

T T
1769-ADN adapter with
Compact I/0 modules

MicroLogix 1000 controller b
with 1761-NET-DNI 1769-120, -L30 CompactLogix
with 1761-NET-DNI
PowerFlex 70 ac drive with
integrated 20-Comm-D adapter
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Serial Network The serial port is compatible with RS-232 serial communication. The serial port
supports the DF1 protocol to communicate with other devices on the serial link. You
can select:

Use this DF1 mode: For:

point to point communication between a controller and other DF1-compatible devices using DF1 full-duplex protocol

control of polling and message transmission between the master and each slave using DF1 half-duplex

DF1 master

polled protocol

DF1 slave using the controller as a slave station in a master/slave serial network using DF1 half-duplex protocol

user mode (ASCII) communication between a controller and an ASCII device, such as a bar code reader

The CompactLogix controller you choose determines the number of serial ports that
are available:

If you need: Identified as: With this protocol: Select this controller:
one serial port channel 0 (fully isolated) DF1, DH-485, ASCII 1769-L35E
P Y ’ : 1769-L32E

. channel 0 (fully isolated) channel 0: DF1, DH-485, ASCII
two serial ports channel 1 (non-isolated) channel 1: DF1, DH-485 1769131

. channel 0 (non-isolated) channel 0: DF1, DH-485, ASCII
two serial ports channel 1 (fully-isolated) channel 1: DF1, DH-485 1769-130
one serial port channel 0 (non-isolated) DF1, DH-485, ASCII 1769-L20

workstation with
RSLinx 2.0 (or higher)
and configured as master

CompactlLogix CompactlLogix SLC 5/03 CompactlLogix
(slave) (slave) (slave) (slave)

If you connect the controller to the non-isolated port (channel 1) on the controller to
a programming workstation, modem, or ASCII device, install an isolator between the
controller and the end device. One possible isolator is the 1761-NET-AIC interface
converter.

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.
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DH-485 Network On the DH-485 network, the controller can send and receive messages to and from
other controllers on the network. The DH-485 connection does support remote
programming and monitoring via RSLogix 5000 software. However, excess traffic over
a DH-485 connection can adversely affect overall performance and can lead to
timeouts and loss in RSLogix 5000 configuration performance.

Important: Only use Logix controllers on DH-485 networks when you want to add
controllers to an existing DH-485 network. For new applications with Logix
controllers, networks in the NetLinx architecture are the recommended networks.

You need a 1761-NET-AIC+ converter for each 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).

If you connect to this port: Use this cable:
1747-CP3

or
1761-CBL-AC00
1761-CBL-AP00O
or
1761-CBL-PM02

port 1
DB-9 RS-232, DTE connection

port 2
mini-DIN 8 RS-232 connection

SLC 5/04 processor with PanelView 550 with
built-in DH-485 1761-NET-AIC
—.m oo g o @ PanelView
a BEH
| 3 8H8
= aca
(1] ===

DH-485 network

e e ,7@ o I E
3 ; : 3 — o 1 @‘
= = [ =
MicroLogix 1200 controller MicroLogix 1500 controller CompactLogix controller
with 1761-NET-AIC with 1761-NET-AIC with 1761-NET-AIC
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Step 3 - Select:

® a controller with sufficient memory

® a controller with sufficient performance and
capacity

® replacement batteries

® a CompactFlash card for a 1769-13xx
controller

Selecting Controllers

CompactLogix controllers can monitor and control I/0 across the 1769 CompactBus,
as well as over remote I/0 links. CompactLogix controllers can communicate with
computers or other processors across RS-232-C (DF1/DH-485 protocol), DeviceNet,
and EtherNet/IP networks. To provide communication for a CompactLogix controller,
install the appropriate interface module or select a controller with integrated
communications.

The multi-tasking operating system supports configurable tasks that can be prioritized.
One task can be continuous. The others must be periodic or event tasks. Each task
can have as many as 32 programs, each with its own local data and logic, allowing
virtual machines to operate independently within the same controller.

Specification Description
Power Supply Distance Rating 4 modules
1769-PA2
Power Supply };gg]l;:g
1769-PB4
Battery 1769-BA (all CompactLogix controllers)
1747-BA (1769-L30, -L20 only)
relay ladder
Supported Programming Languages g::gz?ezl?;l; diagram

sequential function chart

1761-CBLPMO02 to 1761-NET-AIC isolator
1761-CBLPAOO to 1761-NET-AIC isolator
1756-CP3 directly to controller

1747-CP3 directly to controller

standard RJ-45 Ethernet cable (1769-L35E)

Programming Cable

Certifications: UL, CSA (Class I, Division 2, Group A, B, C, D), CE, C-Tick

The 1769-L35E, -L32E, -L31 controllers 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:

* increased user memory up to 1.5 Mbytes

* CompactFlash for non-volatile memory storage
* extended 1/0 capacity up to 30 I/O modules

* increased backplane capacity and throughput resulting in the ability to mix and
match any combination of digital, analog, and specialty I/0 modules

* backplane messaging support
* EtherNet/IP support, including control of distributed /0

¢ increased I/0 performance allows 1ms backplane RPI under certain conditions
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User Memory[l
Battery-Backed Nonvolatile Maximum Number | Power Supply
Cat. No. Static RAM Memory Number of Tasks | Ports Bus Current Draw | Power Dissipation | of I/0 Modules Distance Rating
64 Mbytes 1 port EtherNet/IP 660 mA @ 5V dc 30 in a maximum of
1769-L35E | 1.5 Mbytes CompactFlash 8 tasks 1 port RS-232 90 mA @ 24V dc 474V 3 banks 4 modules
) 64 Mbytes e 1 port EtherNet/IP 660 mA @ 5V dc 16 in a maximum of .
1769-L32E | 750 Kbytes CompactFlash 6 tasks 1 port RS-232 00 mA @ 24V de 4.74W 3 banks 4 modules
1 port RS-232 (DF1
. . 64 Mbytes o only) 330 mA @ 5V dc 16 in a maximum of
1769-L31 |512 Kbytes CompactFlash 4 tasks 1 port RS-232 (DF1 |40 mA @ 24V dc 261V 3 banks 4 modules
or ASCIT)
1 port RS-232 (DF1
. only) 800 mA @ 5V dc 16 in 2 maximum of
1769-L30 | 256 Kbytes integrated 256 Kbytes | 4 tasks 1 port RS-232 (DFI | 0 mA @ 24V de 4W 3 banks 4 modules
or ASCII)
) X e 600 mA @ 5V dc 8 in 2 maximum of 2
1769-L20 |64 Kbytes integrated 64 Kbytes | 4 tasks 1 port RS-232 0 mA @ 24V dc 3W banks 4 modules

[JAvailable user memory is the amount of memory available to the user after RSLogix 5000 Enterprise Series software is connected and a null program is loaded.
1The CompactFlash card is available separately as 1784-CF64.

Controller Battery
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Estimating controller memory use

The following equations provide an estimate of the memory needed for a controller.

Controller tasks * 4000 = P bytes
(minimum 1 task)
Digital 1/0 points * 400 = bytes
Analog 1/0 points * 2600 = bytes
Motion axes * 8000 = bytes

Non-volatile memory

The nonvolatile memory (flash) lets you permanently store a user program and tag
data on a controller. You can:
* manually trigger the controller to save to or load from nonvolatile memory

* configure the controller to load from nonvolatile memory on power up

The 1769-L31, -L32E, -L35E controllers support a removable CompactFlash card for
nonvolatile memory. You install the 1784-CF64 card in the socket on the front of the
controller. You can install and remove CompactFlash while the controller is installed
and running.

Warning: 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.

The CompactLogix controller comes with one lithium battery:

This Controller Uses This Battery
1769-120 1769-BA
1769-L30 1747-BA
1769-L3xx 1769-BA
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Controllin g Devices The CompactLogix controller can control these devices:

1769-L32E, -L35E
1/0 Modules EtherNet/IPC) DeviceNett
1756 ControlLogix 1/0 yes yes
1794 FLEX I/0 yes yes
1797 FLEX Ex I/O% yes no
1734 POINT I/0 yes yes
1734D POINT Block I/O yes yes
1769 Compact I/0 yes yes
1790 Compact LDX I/0 no yes
1791 Block 1/0 no no
1791D CompactBlock I/0 no yes
1792 ArmorBlock I/0 no yes
1798 FlexArmor 1/0 no yes
1799 Embedded I/O no yes
1747 SLC 1/0 1o 1o
1771 /0 no no

[JA non-EtherNet/IP CompactLogix controller requires a 1761-NET-ENI interface to connect to an EtherNet/IP network. This interface is only a messaging bridge.

1To control 1/0, use a 1769-SDN scanner to connect the controller to the DeviceNet network.
fInsert a 1797-BIC and 1797-CEC module pair to isolate the FLEX Ex I/0 modules from the non-intrinsically safe portion of the system.

8Use a 1771-ACN15, -ACNR15 adapter module. Version 10 and later of RSLogix 5000 Enterprise Series software supports 1771 digital, analog, and specialty I/0 modules. Previous versions of the software support only 1771 digital

1/0 modules.
Display Devices EtherNet/IPC] DeviceNett RS-232 (DF1) DH-485
2711P PanelView Plus
terminal yes yes yes yes
6182H VersaView CE yes yes yes yes
computer
2711 PanelView terminal  |yes yes yes¥: yes:
2711 e PanelView terminal |no no no no
2705
RediSTATION/RediPANEL  |no yes no no
operator module
2706 InView message
display yes yes yes yes
2706 DL40 Dataliner

. no no yes no
message display
2706 DL, DL50 DataLiner

. no no yes no
message display
2707 DTAM Plus operator 0 es yesi yest
interface )

[JA non-EtherNet/IP CompactLogix controller requires a 1761-NET-ENI interface to connect to an EtherNet/IP network. This interface is only a messaging bridge.
tFor DeviceNet access, use either a 1769-SDN scanner (control /0 and send/receive messages) or a 1761-NET-DNI interface (messaging bridge).

$Use PLC/SLC mapping.

1769-SG001D-EN-P — March 2004



30

Communicatin gw ith  The CompactLogix system takes advantage of several networks to allow
Other Controllers and communications with many different controllers and devices. The following table lists
which products the CompactLogix controller can communicate with over which

Communication networks.
Devices
Controller EtherNet/IPO DeviceNett RS-232 (DF1) DH-485
1756 ControlLogix yes yes yes yes
1769 CompactLogix yes yes yes yes
1789 SoftLogix5800 yes yes yes no
1794 FlexLogix yes yes yes yes
5720 PowerFlex 7008
Drivelogix yes yes yes no
1785 PLC-5 yest§ yesde yes na
1747 SLC yesO yesd yes no
1761 MicroLogix yes yeseh yes no
1762 MicroLogix yes yesd yes 1no
1769 MicroLogix yes yesd yes 1no
1772 PLC-2 na na yesdt na
1775 PLC-3 na na yes+ na
5250 PLC-5/250 no na yes na

[JA non-EtherNet/IP controller requires a 1761-NET-ENI interface to connect to an EtherNet/IP network. This interface is only a messaging bridge.
tFor DeviceNet access, use either a 1769-SDN scanner (control /0 and send/receive messages) or a 1761-NET-DNI interface (messaging bridge).
1The Ethernet PLC-5 processor must be one of these:

series C, revision N.1 or later

series D, revision E.1 or later

series E, revision D.1 or later

8The 1785-ENET Ethernet communication interface module must be series A, revision D or later.

The PLC-5, SLC, and MicroLogix processors appear as 1/0 points to the Logix controller. Requires 1761-NET-DNI DeviceNet interface.

[J Use a 1747-L55x controller with 0S501 or greater.

$8The PLC-2 controller requires a 1771-KG module for serial (DF1) communications.

+The PLC-3 controller requires a 1775-KA module for serial (DF1) communications.

Communication Device EtherNet/IPO DeviceNett RS-232 (DF1) DH-485
9355 RSLinx software yes yes yes no
1784-KTC, -KTCx, -KTCx15,

PCIC(S), -PCC na na na na
1784-PCIDS, -PCD na yes na na
1788-CN2DN na yes na na
1788-EN2DN yes yes na na
1788-CN2FF na na na na
1203-CN1 ControlNet

modules na na na na
1203-FM1/FB1 SCANport§ |na na na na

[JA non-EtherNet/IP CompactLogix controller requires a 1761-NET-ENI interface to connect to an EtherNet/IP network. This interface is only a messaging bridge.

‘tFor DeviceNet access, use either a 1763-SDN scanner (control I/0 and send/receive messages) or a 1761-NET-DNI interface (messaging bridge).

$Use the generic module configuration to configure the 1203-CN1 module and a CIP generic MSG instruction to communicate with the module.

8Use a CIP generic MSG instruction to communicate with the 1203-FM1 SCANport module on a DIN rail that is remote to the controller. The remote DIN rail also requires a 1794-ACN(R)15 ControlNet adapter module.
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How a Logix
System Uses
Connections

A Logix system uses a connection to establish 2 communication link between two
devices. Connections can be:
e controller to local I/0 modules or local communication modules

e controller to remote I/0 or remote communication modules
* controller to remote I/O (rack optimized) modules
* produced and consumed tags

¢ messages

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. The 1769-L32E and 1769-L35E
controllers each support 32 unscheduled connections.

Method

Description

unscheduled connection
¢ deterministic
* used by both ControlNet and EtherNet/IP

An unscheduled connection is 2 message transfer between controllers that is triggered by the
requested packet interval (RPI) or the program (such as a MSG instruction). Unscheduled
messaging lets you send and receive data when needed.

All EtherNet/IP connections are unscheduled.

unconnected message
* least deterministic

An unconnected message is a2 message that does not require connection resources. An
unconnected message is sent as a single request/response.

Determining
Connections for
Produced and
Consumed Tags

The controller supports the ability to produce (broadcast) and consume (receive)
system-shared tags over an EtherNet/IP network. Produced and consumed tags each
require connections.

This type of tag: Requires these connections:

A produced tag allows other controllers to consume the tag, which means that a controller can receive the
tag data from another controller. The local controller (producing) uses one connection for the produced
tag and one connection for each consumer. The controller’s communication device uses one connection

produced for each consumer.

As you increase the number of controllers that can consume a produced tag, you also reduce the number
of connections the controller and communication device have available for other operations, like
communications and 1/0.

consumed

Each consumed tag requires one connection for the controller that is consuming the tag. The controller’s
communication device uses one connection for each consumer.

For two controllers to share produced or consumed tags, both controllers must be
attached to the same control network. You cannot bridge produced and consumed
tags over two networks.

The total number of tags that can be produced or consumed is limited by the number
of available connections. If the controller uses all of its connections for I/0 and
communication devices, no connections are left for produced and consumed tags.
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Determining
Connections for
Messages

Messages transfer data to other devices, such as other controllers or operator
interfaces. Some messages use unscheduled connections to send or receive data.
These connected messages can leave the connection open (cache) or close the
connection when the message is done transmitting. The following table shows which
messages use a connection and whether or not you can cache the connection:

This type of message:

Using this communication method:

Uses a connection:

CIP data table read or write CIP v
CIP
PLC2, PLC3, PLC5, or SLC (all types) CIP with Source ID
DH+ v
CIP generic CIP your optiond
block-transfer read or write na v

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

Determining
Connections for
/O Modules

Connected messages are unscheduled connections on EtherNet/IP networks.

Each message uses one connection, regardless of how many devices are in the
message path. To conserve connections, you can configure one message to read from
or write to multiple devices.

If a message executes repeatedly, cache the connection. This keeps the connection
open and optimizes execution time. Opening a connection each time the message
executes increases execution time.

If a message executes infrequently, do not cache the connection. This closes the
connection upon completion of the message, which frees up that connection for
other uses.

A Logix system uses connections to transmit I/0 data. These connections can be direct
connections or rack-optimized connections.

Connection Description
A direct connection is a real-time, data transfer link between the controller and an I/0
module. The controller maintains and monitors the connection between the controller and the
direct /0 module. Any break in the connection, such as a module fault or the removal of a module

while under power, causes the controller to set fault status bits in the data area associated with
the module.
Typically, analog I/0 modules and specialty modules require direct connections.

rack-optimized

For digital I/0 modules, you can select rack optimized communication. A rack optimized
connection consolidates connection usage between the controller and all the digital I/O
modules on a rack (or DIN rail). Rather than having individual, direct connections for each
170 module, there is one connection for the entire rack (or DIN rail).
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Connections In this example system the 1769-L35E controller:
* controls remote I/0 devices on DeviceNet
Example
* controls remote FLEX I/0 on EtherNet/IP
* sends and receives messages to/from the 1756 ControlLogix controller and the
1769-130 controller over EtherNet/IP
* produces one tag that the the 1756 ControlLogix controller consumes
* is programmed via RSLogix 5000 programming software
The 1769-L35E controller in this example uses these connections:
1769-ADN adapter with
Compact I/0 modules
RediSTATION i
Series 9000 i
photoeye
¥ DeviceNet network
[O) 5
o= 4 {
% == = 1769-L35E CompactLogix iiii 1756 ControlLogix
I m == 5 with 1769-SDN ”77: with 1756-ENBT
- d kk — 777:
ERE=] 5] ]
IIIIIIE EtherNet/IP network
1769-L30 CompactLogix
with 1761-NET-ENI
Connection Type Module Quantity Connections per Module Total Connections
controller to 1769-SDN 1 20 2
controller to remote FLEX 1 | |
communication adapter
controller to RSLogix 5000
. 1 1 1
programming software
message to 1756 ControlLogix 1 | |
controller
message to 1769-L30 controller |1 1 1
produced tag
consumed by 1756 ControlLogix |1 1 1
controller
total 7

[The controller uses 2 connections for a 1763-SDN module - one for communications to the controller and one for data.
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Determining Total
Connection
Requirements

The total connection requirements for a CompactLogix system include both local and
remote connections. Tallying local controller connections is not an issue because the
controller supports the maximum number of I/O modules. It is important to tally

remote connections because the controller supports different amounts of connections

over different networks.

Connection Type Device Quantity

Connections per Device

Total Connections

remote EtherNet/IP
communication module
configured as a direct (none)
connection
configured as a rack-optimized
connection

0 or

remote I/0 module over
EtherNet/IP
(direct connection)

remote device over DeviceNet
(accounted for in rack-optimized
connection for local 1769-SDN
module)

produced tag

each consumer

consumed tag

cached message

—| | —

total
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Step 4 - Select:

® if power consumption exceeds the

Selecting Power Supplies

maximum_for a single power supply, install

additional banks and power supplies

Compact I/0 power supplies distribute power from either side of the power supply.

For example, a 2A at 5V dc power supply (1769-PA2, -PB2) can provide 1A to the
right side of the power supply and 1A to the left. A 4A at 5V dc power supply
(1769-PA4, -PB4) can provide 2A to the right side of the power supply and 2A to

the left.
Specification 1769-PA2 1769-PB2 1769-PA4 1769-PB4
Nominal Input Voltage 120V ac or 240V ac 24V dc 120V ac or 240V ac 24V dc
Input Voltage Range 85...205V ac 19.2..31.2Vdc 85...265V ac 19.2..32V dc

Maximum Line Requirement

100VA @ 120V ac
130VA @ 240V ac

50VA @ 24V dc

200VA @ 120V ac
240VA @ 240V ac

100VA @ 24V dc

Output Bus Current Capacity (0° to 55°C) 3 gf@szgs de ;“: g szdflc

24V dc User Power Capacity (0° to 55°C) 250 mA na na na
25A at 132V ac, 10Q2 source 25A at 132V ac, 102 source
impedance impedance

Maximum Inrush

40A at 265V ac, 102 source
impedance

30A at 31.2V dc

40A at 265V ac, 10Q2 source
impedance

30A at 31.2V dc

Line Loss Ride Through

10 ms (minimum) to 10s (maximum)

5 ms (minimum) to 10s (maximum)

Minimum Load Current

0 mA at 5V dc; 0 mA at 24V dc

Short Circuit Protection

Front Access Fuse (replacement
part number: Wickmann 19195-
3.15A, Wickmann 19343-1.64,
or Wickmann 19181-4A)

Front Access Fuse (replacement
part number: Wickmann 19193-
6.34)

Front Access Fuse (replacement
part number: Wickmann 19195-
3.15A or Wickmann 19181-4A)

Front Access Fuse (replacement
part number: Wickmann 19193-
0.34)

Bus Overvoltage Protection

for both +5V dc and for +24V dc

Isolation Voltage
(input power to 1769 bus)
Verified by one of these dielectric tests

1836V ac for 1s or 2596V dc for
1s

or

265V Working Voltage (IEC Class
1 - grounding required)

1200V ac for 1s or 1697V dc for
Is

or

75V Working Voltage (IEC Class 1
- grounding required)

1836V ac for 1s or 2596V dc for
Is

or

265V Working Voltage (IEC Class
1 - grounding required)

1200V ac for 1s or 1697V dc for
1s

or

75V Working Voltage (IEC Class 1
- grounding required)

Power Supply Distance Rating

8 (up to eight I/O modules can be connected on either side of the power supply for a maximum of 16 modules)

Certifications: UL 508, CSA (Class I, Division 2, Group A, B, C, D), CE
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Power

Requirements and

Transformer Sizing

1769-PA2 output derating
user +24V current draw at 0A

0875

A 556 /\V
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60C

+5V bus load (amps)

60 of 0z 03 04 05 06 07 08 09

+24V bus load (amps)

1769-PA2 power dissipation

1.0

A=K

10 20 3

real power (Watts)

0

bus +5V, +24V, and user +24 load (Watts)

1769-PA4 output derating

total output: 68W @ 55°C or below
61W @ 60°C or below
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user +24V current draw at 0.2A
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Step 5 - Select:

® panel mount or DIN rail mount

® appropriate number of panels or DIn rails
based on the number of modules and the
physical

® one end cap per controller system

Mounting the CompactLogix
System

You can panel mount or DIN rail mount a CompactLogix system. The CompactLogix
system must be mounted so that the modules are horizontal to each other.

If you separate modules into multiple banks, the banks can be vertical or horizontal
to each other.

Horizontal
Orientation

T v

Vertical
Orientation

E

g i

o O

If you decide to use a DIN rail, use steel, 35 x 7.55mm DIN rails (A-B part number
199-DR1; 46277-3; EN 50022). The DIN rails for all CompactLogix system
components must be mounted on a common, conductive surface to ensure proper
electromagnetic interference (EMI) performance.
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Grounding the system

You can ground a CompactLogix system through the:
* non-coated, steel DIN rail

* panel-mount screw hole containing the ground strap

Dividing I/O modules into separate banks

The controller is the leftmost module in the CompactLogix system. The controller has
built-in termination, so the leftmost end of the system is terminated.

The final I/0 bank in the CompactLogix system needs an end cap on the end without
the expansion cable.

If you divide the modules into multiple banks:
* the controller must be in the leftmost position of the first bank

* each bank needs its own power supply
* use expansion cables to connect the banks

* the last I/0 bank requires an end cap

If you add a: And connect the chassis from: Use this cable:]
right to left 1769-CRLx
second bank right to right 1769-CRRx
third bank right to left 1769-CRLx
(1769-L35E, -L32E, -L31, right to right 1769CRRx
-L30 controllers only) left to left 1769-CLLx

[OWhere x = 1 for 1 ft. (305 mm) or 3 for 3.28 ft. (1 m)
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Power Supply
Distance Rating

Mounting
Dimensions

Modules can be placed to the left and the right of the power supply. As many as eight
I/0 modules can be placed on each side of the power supply.

Each 1769 module also has a power supply distance rating (the number of modules
from the power supply). Each module must be located within its distance rating. See
the specs for the module to determine its distance rating.

The CompactLogix controller has a power supply distance rating of 4 modules. The
controller must be the leftmost module in the first bank of the system. The maximum
configuration for the first bank of a CompactLogix controller is the controller and
three 1/0 modules to the left of the power supply and eight I/0 modules to the right of
the power supply.

1769-L32E, 1769-L35E CompactLogix controller

67.5mm 70mm 35mm
(2.68in) (2.76in) (1.38in) ™|
15mm 52.5mm
(.59in) (2.06in)

© o =¥

132mm
(5.20in)

118mm
(4.65in)

= ——

52.5mm 35mm 35mm 3smm_ | 35mm
“(2.07in) 1.38in) 1.38in) > |~ {1.38inj > [~ {1.38in

1769-L31 CompactLogix controller

70mm 35mm
(2.76in) (1.38in)™|
15mm
(.59in)
[TTOl

132mm
(5.20in)

118mm
(4.65in)

0(S5555)0| |0(S5550)

LIl ]
L 52.5mm | 35mm | 35mm | 35mm | 35mm
(2.07in) [7(1.38in) " (1.38in) ~ |~ (1.38in) ~ |~ (1.38in)
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1769-L20, -L30 CompactLogix controller

50.0mm 70mm 35mm
=~ (1.97in) (2.76in) (1.38in) ™
15mm 35mm
(.59in) (1:38in) |
[T N

" i —
—=_—|
DemfceNet

o
N

mm
0in)

118mm
(4.65in)

5

35mm #SSmm,\QSSmm*L 35mm A,L_SSmm‘,‘
(1.38in) (1.38in) (1.38in) (1.38in) (1.38in)
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Step 6 - Select:
® the appropriate package of RSLogix 5000

Enterprise Series software and any options

® other software packages for your application

Selecting Software

Your selection of modules and network configuration determines what software
packages you need to configure and program your system.

If you have a:

You need:

Order this catalog number:

1769 CompactLogix controller

RSLogix 5000 Enterprise Series software

9324 series
(RSLogix 5000 Enterprise Series software)

EtherNet/IP interface
(set the IP address)

RSLinx software

(RSLinx Lite and Bootp server come with
RSLogix 5000 Enterprise Series software)

or

RSNetWorx for EtherNet/IP

(comes with the standard/NetWorx option of
RSLogix 5000 Enterprise Series software)

9324 series

(RSLogix 5000 Enterprise Series software)
or

9324-RLD300NXENE (RSLogix 5000
Enterprise Series software plus RSNetWorx
option)

or

9357-ENETL3 (RSNetWorx for EtherNet/IP)

ControlNet interface

RSNetWorx for ControlNet
(comes with the standard/NetWorx option of
RSLogix 5000 Enterprise Series software)

9324-RLD300NXENE (RSLogix 5000
Enterprise Series software plus RSNetWorx
option)

or

9357-CNETL3 (RSNetWorx for ControlNet)

DeviceNet interface

RSNetWorx for DeviceNet
(comes with the standard/NetWorx option of
RSLogix 5000 Enterprise Series software)

9324-RLD300NXENE (RSLogix 5000
Enterprise Series software plus RSNetWorx
option)

or

9357-DNETL3 (RSNetWorx for DeviceNet)

communication card in a workstation

RSLinx software
(RSLinx Lite comes with RSLogix 5000
Enterprise Series software)

9324 series
(RSLogix 5000 Enterprise Series software)

Logix-based system you want to emulate

RSLogix Emulate 5000

9310-WED200ENE

operator interface

RSView Enterprise series software

ViewAnyWare products
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Pro gramm in g RSLogix 5000 Enterprise Series software is designed to work with Rockwell
Software Automation’s Logix platforms. RSLogix 5000 Enterprise Series software is an IEC
61131-3 compliant software package that offers relay ladder, structured text, function
block diagram, and sequential function chart editors for you to develop application
programs. RSLogix 5000 Enterprise Series software also includes axis configuration
and programming support for motion control.

Lz

o
EECR ]
[E—]

g ]| [ reiorrourom-proc

E=EEN

S| €50 ABO

RSLogix 5000 Enterprise Series software requirements

Description Value

Pentium II 450 MHz minimum

personal computer Pentium III 733 MHz (or better) recommended

Supported operating systems:

* Microsoft Windows XP Professional version 2002 (with Service Pack 1) or XP Home version 2002
* Microsoft Windows 2000 Professional with Service Pack 1, 2, or 3

* Microsoft Windows NT version 4.0 with Service Pack 5 or 6A

software requirements

128 Mbytes of RAM minimum

RAM 256 Mbytes of RAM recommended

100 Mbytes of free hard disk space

hard disk space (or more based on application requirements)

256-color VGA graphics adapter

video requirements 800 x 600 minimum resolution (True Color 1024 x 768 recommended)
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Selecting the programming package

Standard/
Service Edition NetWorx Edition Professional
9324- Mini Edition 9324- | Lite Edition 9324- | Standard Edition |9324- Full Edition 9324- | Edition 9324-
Available Features RLD000OXxECJT RLD200xxEC] RLD250xxEC] 9324-RLD300xxEC] | RLD30ONXxxEC] | RLD600xxE[J# RLD700NXxxEC]
. . - ; CompactLogix5300 | CompactLogix5300 | . )
Logix5000 controllers supported all FlexLogix5400 FlexLogix3400 all all all all
Relay ladder editor§ view only fully supported fully supported fully supported fully supported fully supported fully supported
upload/download upload/download upload/download
Function block diagram editor . only ' only only
9324-RLDFBDENE§ view only editor available fully supported editor available editor available fuly supported fully supported
separately separately separately
upload/download editor upload/download
Sequential function chart editor . only upload/download only
9324-RLDSFCE§ view only editor available fully supported only editor available fully supported fully supported
separately available separately | separately
upload/download upload/download upload/download
Structured text editor L only ' only only .
9324-RLDSTXE§ view only editor available fully supported editor available editor available fully supported fully supported
separately separately separately
Highly-integrated motion view only Egi}(]md/download gg%(y)ad/download fully supported fully supported fully supported fully supported
Graphical trending fully supported na na fully supported fully supported fully supported fully supported
P ——
QD;K;:EZSE:;;\ENEMC available separately | available separately | available separately |included included included included
PIDE autotune Jable senars available sena inc
0323 ATUNEENE available separately | available separately | available separately | available separately | available separately | available separately | included
RSLogix Emulate 5000 and RSTestStand Lite available separately | available separately | available separately | available separately | available separately |available separately |included

9310-WED200ENE

RSMACC audit support na na na na na na available separately
Logix CPU security tool included included included included included included included
Routine source protection tool included included included included included included included
RSMACC authenticate (security server) client | included included included included included included included
Standalone security server explorer included included included included included included included
RSLinx Lite included Lite included Lite included Lite included Lite included Lite included ?rofessmnal
includedd

RSNetWorx for ControlNet
RSNetWorx for DeviceNet available separately | available separately | available separately | available separately |included( available separately | included]
RSNetWorx for EtherNet/IP38
FBD ActiveX faceplates included included included included included included included
Tag data upload/download tool included included included included included included included
RSLogix 5000 project compare tool included included included included included included included
Tag custom data monitor tool included included included included included included included
RSView demo (50 tags/2 hours) available separately | available separately | available separately | available separately | available separately | available separately |included

;e;gv;c]e;lt %Stua;g(a;d: Mini to Standard: Standard to

Service ;0 Full © |9324-RLD2U3xxE | Lite to Full: Professional: Multi-laneuace pack
Unerades 0324 RLDOUGe | Mimi 0l 9324-RID2SUGNE  |9324-RID3UTXE | |t S8EE DRl to Professional: |

pgrades Service o 9324-RLD2UGKXE | Lite to Professional: | Multi-language pack Fi111 - o 9324-RLDOU7xXE
i’rofession Al Mini to Professional: | 9324-RLD25U7xxE | extends Standard to
9324 RLDOUTxxE 9324-RLD2U7xxE Fulls

OReplace “xx" in the catalog number with the appropriate language designation: EN=English, FR=French, DE=German, IT=Italian, PT=Portuguese, and ES=Spanish.
TAvailable as of RSLogix 5000 programming software version 12.
fAvailable as of RSLogix 5000 programming software version 10.02.
8A multiple language editor package is available as 9324-RLDMLPE. It contains the function block, sequential function chart, and structured text editors at a reduced price.
The multiple language editor package (9324-RLDMLPE) is not the same as an upgrade, but it extends the programming languages to match those in a Full package.

[0 Bundled RSNetWorx and RSLinx Professional packages use the RSLogix 5000 activation and must be installed on the same PC.
#8RSNetWorx for ControlNet is available as 9357-CNETL3. RSNetWorx for DeviceNet is available as 9357-DNETL3. RSNetWorx for EtherNet/IP is available as 9357-ENETL3. They are available together as 9357-ANETL3.
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RSLinx Software

RSLinx software (9355 series) is a communication server package that provides plant-
floor device connectivity for a wide variety of applications. RSLinx can support
multiple software applications simultaneously communicating to a variety of devices
on many different networks.

RSLinx provides a user-friendly graphical interface for navigating through your
network. Select a device and click to access a variety of integrated configuration and
monitoring tools. A complete set of communication drivers is provided for your
networking needs, including legacy Allen-Bradley networks.

RSLinx is available in multiple packages to meet the demand for a variety of cost and
functionality requirements.
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RSLinx system requirements

Description

Value

personal computer

Pentium100 MHz processor
(faster processors will improve performance)

operating system

Supported operating systems:

* Microsoft Windows XP

* Microsoft Windows 2000

* Microsoft Windows NT version 4.0 with Service Pack 3 or greater
* Microsoft Windows ME

* Microsoft Windows 98

RAM

32 Mbytes of RAM minimum
64 Mbytes or more of RAM recommended

hard disk space

35 Mbytes of free hard disk space
(or more based on application requirements)

video requirements

16-color VGA graphics display
800 x 600 or greater resolution
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In most cases, RSLinx Lite software comes bundled with controller programming
software packages.
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Network
Configuration
Software

RSNetWorx software is the configuration tool for your control network. With
RSNetWorx software you can create a graphical representation of your network
configuration and configure the parameters that define your network.

Use RSNetWorx for:

* ControlNet to schedule network components. The software automatically calculates
network bandwidth for the entire network, as well as the bandwidth used by each
network component. You must have RSNetWorx software to configure and schedule

ControlNet networks.

* DeviceNet to configure DeviceNet I/0 devices and create a scan list. The DeviceNet
scanner stores the configuration information and scan list.

* EtherNet/IP to configure EtherNet/IP devices using IP addresses or host names.
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Description ControlNet | DeviceNet | EtherNet/IP

personal computer

Intel Pentium or Pentium-compatible computer

operating system

Supported operating systems:
Microsoft Windows XP
Microsoft Windows 2000

Microsoft Windows NT version 4.0 with Service Pack 6 or greater

Microsoft Windows ME

.
* Microsoft Windows 2000 Terminal Server
B
* Microsoft Windows 98

32 Mbytes of RAM minimum
more memory is required for large networks

hard disk space

minimum: 115 Mbytes (includes program files and
hardware files)

full support: 168...193 Mbytes (includes program files,
online help, tutorial, and hardware files)

hardware files)

online help, tutorial, and hardware files)

minimum: 190 Mbytes (includes program files and

full support: 230...565 Mbytes (includes program files,

hardware files)

online help, tutorial, and hardware files)

minimum: 108 Mbytes (includes program files and

full support: 115...125 Mbytes (includes program files,

video requirements

16-color VGA graphics adapter
640 x 480 resolution minimum
800 x 600 resolution recommended

other

RSLinx Lite 2.4 or later to use RSNetWorx online

‘ RSLinx Lite 2.4 or later to use RSNetWorx online

RSLinx Lite 2.41 or later to use RSNetWorx online

In most cases, RSNetWorx software comes bundled with controller programming
software packages.
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RSLogix Emulate
5000 Software

L1

RSLogix Emulate 5000 (9310-WED200ENE) is the software emulation package for the
Logix5000 controllers. RSLogix Emulate 5000 used in conjunction with RSLogix 5000
software lets you run and debug your application code while at your computer. In
addition, RSLogix Emulate 5000 also lets you test HMI screens, developed in RSView
for example, without the need to connect to a real controller.

You can set tracepoint and breakpoint instructions (ladder diagram only) in your
application code, use traces, and also vary the execution speed of the emulator.
RSLogix Emulate 5000 supports all the programming languages (ladder diagram,
function block diagram, structured text, and sequential function chart). RSLogix
Emulate 5000 does not allow for control of real 1/0.

{Zi RSl ogix Emulate 5000 Chassis Monitor =ioix]
Slot  Wiew Options  Help

Computer: |M53630

For Help, press F1

RSLogix Emulate 5000 system requirements

Description

Value

personal computer

IBM-compatible Intel Pentium II 300 MHz or Celeron 300A
(Pentium IIT 600 MHz recommended)

operating system

Supported operating systems:

* Microsoft Windows XP with Service Pack lor greater

* Microsoft Windows 2000 with Service Pack 2 or greater

* Microsoft Windows NT version 4.0 with Service Pack 6A or greater

RAM

128 Mbytes of RAM minimum

hard disk space

50 Mbytes of free hard disk space

video requirements

16-color VGA graphics display
800 x 600 or greater resolution
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RSLogix Emulate 5000 includes RSTestStand Lite. RSTestStand Lite lets you create
virtual operator consoles that can help test your application code. RSTestStand Lite
can be upgraded to the standard version by ordering catalog number
9310-TSTNDENE.

RSLogix Emulate 5000 and RSTestStand Lite are included with the RSLogix 5000
Professional edition.
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ViewAnyWare

ViewAnyWare products, together with Logix for control and NetLinx architecture for
communication, make up Rockwell Automation’s Integrated Architecture strategy. The
ViewAnyWare strategy combines Rockwell Automation’s expertise in Allen-Bradley
electronic operator interface and industrialized PC hardware with Rockwell Software’s
supervisory control software. Current ViewAnyWare products include:

* RSView Enterprise Series™ software

* PanelView Plus™ operator interface

* VersaView™ industrial computers and monitors
* VersaView CE industrial computer

* MobileView™ portable HMI

RSView Enterprise Series software

RSView Enterprise Series from Rockwell Software is a line of HMI software products
designed with a common look, feel, and navigation to help speed HMI application
development and training time. With RSView Enterprise Series 3.0, you can reference
existing Logix data tags. Any changes made to these referenced tags are automatically
inherited by RSView. RSView Enterprise Series software includes:

* RSView Studio™ lets you create applications in a single design environment. It
configures Supervisory Edition, Machine Edition, VersaView CE, and PanelView Plus.
It supports editing and reusing projects for improved portability between embedded
machine and supervisory HMI systems.

* RSView Machine Edition™ (ME) is a machine-level HMI product that supports both
open and dedicated operator interface solutions. It provides a consistent operator
interface across multiple platforms (including Microsoft Windows CE, Windows
2000/XP, and PanelView Plus solutions), and is ideal for monitoring and controlling
individual machines or small processes.

* RSView Supervisory Edition™ (SE) is an HMI software for supervisory-level
monitoring and control applications. It has a distributed and scalable architecture
that supports distributed-server/multi-user applications. This highly scalable
architecture can be applied to a stand-alone, one-server/one-user application or to
multiple users interfacing with multiple servers.

RSView Enterprise Series Product Line

Cat. No.

Description

9701-VWSTENE

RSView Studio for RSView Enterprise Series

RSView Studio
9701-VWSTMENE RSView Studio for Machine Edition
9701-VWMRO15AENE RSView ME Station runtime for Windows 2000, 15 displays
RSView Machine Edition 9701-VWMRO30AENE RSView ME Station runtime for Windows 2000, 30 displays
9701-VWMRO75AENE RSView ME Station runtime for Windows 2000, 75 displays
9701-VWSCWAENE RSView SE client
9701-VWSCRAENE RSView SE view client
9701-VWSS025AENE RSView SE server 25 displays
9701-VWSS100AENE RSView SE server 100 displays
. ) » 9701-VWSS250AENE RSView SE server 250 displays
RSView Supervisory Edition

9701-VWSSO00AENE

RSView SE server unlimited display

9701-VWB025AENE

RSView SE station 25 displays

9701-VWB100AENE

RSView SE station 100 displays

9701-VWB250AENE

RSView SE station 250 displays

9701-VWSBOOOAENE

RSView SE station unlimited display
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PanelView Plus operator interface

PanelView Plus is ideal for applications with a need to monitor, control, and display
information graphically, allowing operators to quickly understand the status of their
application. PanelView Plus is programmed with RSView Studio and has embedded
RSView Machine Edition functionality. It combines the best features from the popular
Allen-Bradley PanelView Standard and PanelView “e” operator interface products and
adds new functionality including:

* multi-vendor communications

* trending

* expressions
* data logging
* animation

* RSView Studio direct browsing of RSLogix 5000 addresses

VersaView industrial computers and monitors

VersaView is a family of industrial computer and monitor solutions, comprised of
integrated display computers, workstations, non-display computers and flat panel
monitors. VersaView products offer effortless management of changing technology, a
rugged but cost-effective design, and easier product configuration. All VersaView
products provide the latest industrial solution available, optimized for visualization,
control, information processing, and maintenance application. RSView ME, RSView SE
client, and RSView SE server runtimes are installed (separate activation is required).

VersaView CE industrial computers

VersaView CE is an open Windows CE terminal with a Windows desktop environment -
bringing together features of operator interfaces and industrial computers. It is a high
performance computer with a compact flash drive and integrated RSView Machine
Edition runtime (no activation required). There’s no hard disk, no fan, and no moving
parts, which means maximum reliability on the plant floor. Easy to set up and
maintain, VersaView CE means an open system that’s rugged and economical, offering
high functionality in an easy to use package.

MobileView portable HMI

The MobileView family of portable HMI products lets personnel move around a
machine or down a production line throughout the entire plant, resulting in greater
worker and plant productivity. The MobileView interfaces let manufacturers have
information and machine control wherever it is required. MobileView Machine and
Guard terminals are available with RSView Machine Edition running locally,
eliminating the need for a server. Or, MobileView terminals act as thin clients to
computer applications, such as RSView Supervisory Edition, to easily integrate into
new or existing control architectures.



49

Summary

Use a spreadsheet to record the amount and type of devices your CompactLogix

system needs. For example, this sample system:

1769-ADN adapter with
Compact /0 modules

800E push button
with DriveLogix

Series 9000
photoeye

[

DeviceNet network

-8
BrETH

i
T

1769-L35E CompactLogix

with 1769-SDN

EtherNet/IP network

personal computer

could result in this spreadsheet:

[
=l

1769-L30 CompactLogix
with 1761-NET-ENI

Controller 1 - 1769-L35E

Device Number of Points Needed Cat. No. 1/0 Points per Module Number of Modules

120V ac digital inputs 12 1769-1A816 16 1

4-20mA analog inputs 3 1769-1F4XOF2 4 1
1

4-20mA analog outputs 2 1769-IF4XO0F2 2 (part of same module from
analog input requirements)

DeviceNet scanner na 1769-SDN na 1

DeviceNet adapter na 1769-ADN na 1

remote 24V dc digital 30 1769-0B16 16 )

outputs

remote contact outputs 3 1769-0W6 6 1
2 local 1769 1/0 modules
1 1769-SDN

Controller 1 subtotal 1 remote 1769-ADN
3 remote 1769 1/0
modules

Controller 2 - 1769-L30

Device Number of Points Needed Cat. No. 1/0 Points per Module Number of Modules

24V dc digital outputs 28 1769-0B16 16 2

high-speed counter na 1769-HSC na 1

Eth?rN et/IP interface na 1761-NFL-ENI na I

devices
3 1/0 modules

Controller 2 subtotal

1 1761-NET-ENI
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As you select devices for your CompactLogix system, keep in mind:

Step

Remember to Select

1 Select I/0 devices

Important: For 1769-120, -L30 controllers, verify backplane
memory use to make sure that the controller can support the
proposed system. See the worksheet at the back of this guide.

I/0 modules

wiring system (if you want to use a wiring system instead of the
terminal block that comes with module)

PanelConnect modules and cables if connecting input modules
to sensors

expansion cables if planning multiple banks of /0 modules

networks
communication interfaces
associated cable(s) and network equipment

2 Select communication modules
Some networks have companion documents to help you select the
appropriate equipment. See your Rockwell Automation
representative for information.

3 Select controllers

Important: The 1769-L3xx controllers offer considerably better
performance and more 1/0 capacity than the 1769-120, -L30
controllers. Make sure to consider these specifications when
selecting the right controller.

a controller with sufficient memory

a controller with sufficient performance and capacity
replacement batteries

a CompactFlash card for a 1769-L3xx controller

4 Select power supplies and ensure sufficient * if power consumption exceeds the maximum for a single power
power supply, install additional banks and power supplies
* panel mount or DIN rail mount
5 Select the mounting requirements * appropriate number of Panels or DIn rails based on the number
of modules and the physical
* one end cap per controller system
* the appropriate package of RSLogix 5000 Enterprise Series
6 Select software software and any options

other software packages for your application

As you determine placement of the modules you selected, use the worksheets on the
next pages to calculate power requirements and to record placement of modules.
Make a copy of this worksheet for each controller.

1769-SG001D-EN-P — March 2004
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Calculating system power requirements

Compact I/0 power supplies distribute power from either side of the power supply.
For example, a 2A at 5V dc power supply (1769-PA2, -PB2) can provide 1A to the
right side of the power supply and 1A to the left. A 4A at 5V dc power supply (1769-
PA4, -PB4) can provide 2A to the right side of the power supply and 2A to the left.

Calculated Current (mA) = (number of modules) x (module

Module Current Requirements (mA) current requirements)
Cat. No. Number of Modules 5V dc 24V de 5V dc 24V dc
1769-HSC 425 0
1769-1A81 90 0
1769-1A16 115 0
1769-1F4 120 60
1769-IF4X0F2 120 160
1769-1F8 120 70
1769-IM12 100 0
1769-1Q16 115 0
1769-1Q16F 110 0
1769-1Q32 170 0
1769-1Q6X0W4 105 50
1769-IR6 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 145 125
1769-0V16 200 0
1769-0W8 125 100
1769-OW8I 125 100
1769-0W16 205 180
1769-L35E 660 90
1769-L32E 660 90
1769-L31 330 40
1769-L30 800 0
1769-1.20 600 0
1769-ADN 500 0
1769-SDN 440 0
1769-ECLV 5 0
1769-ECRV 5 0
Total Current Required:§

VOne 1769-ECL or 1769-ECR end cap/terminator is required in the system. The end cap/terminator used is dependent on your configuration.
1The total current required must not exceed the power supply capacity listed below.

Power supply capacity

Specification 1769-PA2 1769-PB2 1769-PA4 1769-PB4
output current capacity (0° |2A @ 5V dc 2A @ 5V dc 44 @ 5V dc 4A @ 5V dc
to 55° C) 0.8A @ 24V dc 0.8A @ 24V dc 2A @ 24V dc 2A @ 24V dc
24V dc user output

capacity (0° 0 55° ) 250mA na na na

1769-SG001D-EN-P — March 2004
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Verifying 1/O layout for 1769-L20, -L30 controllers

Each module in a CompactLogix system uses a set amount of backplane memory, in
addition to the data that the module stores or transfers. Some modules require a
considerable amount of backplane memory. Take this into account when designing
your system because it affects how many modules a 1769-L20, -L30 controller can
support.

The 1769-120, -L30 controllers support 256, 16-bit words of backplane data.

Cat. No. Number of Modules Number of Words Used Calculated Number of Words
1769-1A81 8
1769-1A16 8
1769-IM12 8
1769-1Q16 8
1769-1Q16F 8
1769-1Q32 8
1769-1Q6X0W4 12
1769-0A8 12
1769-0A16 12
1769-0B8 12
1769-0B16 12
1769-0B16P 12
1769-0B32 12
1769-0V16 12
1769-0W8 12
1769-0W8I 12
1769-0W16 12
1769-IF4 14
1769-1F8 63
1769-0F2 14
1769-0F8C 84
1769-0F8V 84
1769-IF4XOF2 20
1769-IR6 14
1769-1T6 16
187
e ovords ouput
118 words configuration)
1769-SDN [7)16115 total words in scanlist
system overhead (per controller) 34 34
Total Words Required:V

VThe total words required for a 1769-L.20, -L30 controller cannot exceed 256 words.

1769-SG001D-EN-P — March 2004

When planning local I/0 modules for a 1769-1.20, -L30 controller, consider:
* The 1769-120, -L30 controller supports any combination of digital and analog
modules without exceeding backplane memory or total module count.

* The 1769-L120, -L30 controller also supports specialty modules, such as the 1769-
HSC. Specialty modules require large amounts of backplane memory and can
restrict the total number of modules supported by the 1769-120, -L30 controller.
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Record module placement

Use the following charts to record module placement. These charts have positions for

the maximum number of modules in an I/0 bank. The controller cannot necessarily

support modules in all positions. Follow these guidelines as you place modules:

* The controller must be in the leftmost position in bank one. The controller has a
power supply distance rating of 4 modules.

* The 1769-L32E, 1769-L35E, and 1769-L35C controllers support 30 local I/0
modules in as many as 3 I/0 banks.

* The 1769-L31 and 1769-L30 controllers support 16 local I/0 modules in as many 3
1/0 banks.

* The 1769-L20 controller supports 8 local I/0 modules in as many as 2 I/O banks.
* Each 1/0 bank must have its own power supply.

* For 1769-120, -L30 controllers, make sure to validate module placement by
calculating the total words of backplane memory used.

Bank 1

Module

Placement (left or right of power
supply)

Backplane Memory (words)

(1769-120, -L30 only) Backplane Current @ 5V (mA) Backplane Current @ 24 V (mA)

1769- controller

left

left

left

left

1769- power supply

right

right

right

right

right

right

right

right

1769-ECR right-end capV

right

Totals

words

VYou only need an end cap if this is the last bank in the system.
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Bank 2

Module

Placement (left or right of power
supply)

Backplane Memory (words)
(1769-120, -L30 only)

Backplane Current @ 5V (mA)

Backplane Current @ 24 V (mA)

1769- expansion cable

left or right

1769-____ end capV

left or right

left

left

left

left

left

left

left

left

1769- power supply

right

right

right

right

right

right

right

right

Totals

words

mA

mA

VYou only need an end cap if this is the last bank in the system. Place an end cap on the end opposite of the expansion cable.

Bank 3 - 1769-L35E and 1769-L30 only

Module

Placement (left or right of power
supply)

Backplane Memory (words)
(1769-120, -L30 only)

Backplane Current @ 5V (mA)

Backplane Current @ 24 V (mA)

1769- expansion cable

left or right

1769- end capV

left or right

left

left

left

left

left

left

left

left

1769- power supply

right

right

right

right

right

right

right

right

Totals

words

mA

mA

VPlace an end cap on the end opposite of the expansion cable.
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CompactLogix 1769-L35E, 1769-L32E, 1769-L31 Specifications

Category 1769-L35E 1769-L32E 1769-L31
- one RS-232 port one RS-232 port
Communication Ports one EtherNet/IP port one EtherNet/IP port two RS-252 ports
User Memory 1.5 Mbytes 750 Kbytes 512 Kbytes
Type I CompactFlash card Type I CompactFlash card Type I CompactFlash card

Nonvolatile Memory Storage

removal and insertion under
power

removal and insertion under
power

removal and insertion under
power

Maximum Number of Local 1/0 30 I/0 modules 16 1/0 modules 16 1/0 modules

Modules

Maximum Number of I/0 Banks |3 1/0 banks 3 I/0 banks 3 I/0 banks

Backplane Current 660 mA @ 5V dc 660 mA @ 5V dc 330 mA @ 5V dc
90 mA @ 24V dc 90 mA @ 24V dc 40 mA @ 24V dc

Backplane Current 474 W 474W 2.61W
RS-232 RS-232 RS-232

Channel 0 electrically isolated 9-pin, D-shell |electrically isolated 9-pin, D-shell | electrically isolated 9-pin, D-shell
DF1, DH-485, ASCII, SCADA DF1, DH-485, ASCII, SCADA DF1, DH-485, ASCII, SCADA
EtherNet/IP EtherNet/IP RS-232

Channel 1 10/100 Mbytes/second 10/100 Mbytes/second non-isolated 9-pin, D-shell
supports 32 CIP connections supports 32 CIP connections DF1, DH-485

Power Supply Distance Rating

4 slots from power supply

4 slots from power supply

4 slots from power supply

Battery

1769-BA (over 6 months hold-up
time)

1769-BA (over 6 months hold-up
time)

1769-BA (over 6 months hold-up
time)

Operating Temperature

0°...60°C (32°...140°F)

0°...60°C (32°...140°F)

0°...60°C (32°...140°F)

Certifications: UL, CSA (Class |, Division 2, Group A, B, C, D), CE, C-Tick

1769-SG001D-EN-P — March 2004
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Notes:
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Notes:
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1. CONTROL SYSTEM OVERVIEW

The compressor control panel automates many aspects of the compressor package. The system
accomplishes a number of important functions such as:

e Equipment protection through shutdown logic. The control system will shut the unit
down if the operating parameters go outside the preset limits. The cause of a shutdown is
displayed on the human machine interface (HMI).

e Automated start sequence: checks permissive-to-start conditions, pre-lubes the unit and
sequences the crank, ignition and fuel gas.

e Automatic capacity control of the unit by manipulating the slide valve position and
engine speed.

e Manual control through HMI operations.

e Valve control to maintain suction and discharge pressures within operating limits.

e Instrument calibration.

e Real-time and historical trending.

The panel is based on Allen Bradley CompactLogix PLC equipment. It incorporates analog and
digital input and output modules to monitor and control the compression equipment and process.
The control hardware is housed in a NEMA 4 steel enclosure, and carries CSA Class | Div 2
Group C & D approval. The power supply is 24 VDC with current draw up to 10 A. The engine
controllers can draw up to an additional 20 A.

The human-machine interface (HMI) is an Allen Bradley PanelView+ 700 color touch screen
mounted in the door of the PLC cabinet. The operator uses the HMI to view all process data, to
start and stop the compressor and to update control parameters. Access to critical control
parameters is password protected.

The CompactLogix PLC processor (1769-L32E) supports Ethernet and serial RS232
communication. The communication link from the PLC to the HMI is Ethernet via an Ethernet
switch located in the panel. The Ethernet switch allows connection to a plant-wide Ethernet
system and provides a programming interface. If PLC-HMI communication is lost, the
compressor will function safely but the operator will not have control from the HMI.



2. SHUTDOWN AND ALARM CONDITIONS

The most important function of the control system is to protect the equipment by stopping the
engine/compressor if conditions are outside safe operating limits. Discrete switches, analog
values from transmitters, RTD’s, thermocouples or analog values calculated in the PLC can
initiate a shutdown. Analog values are compared against pre-determined limits to determine if a
shutdown is required. When a shutdown occurs, the cause of the shutdown is displayed on the
HMI (first-out shutdown). Any activated shutdown is displayed in red on the annunciator page.
The shutdown will return to green if the shutdown condition is cleared and the reset button is
pushed.

Shutdowns are divided into four classes as follows:

e Class A: Shutdown must be clear before the unit can start.

e Class B: Shutdown will be bypassed for 120 seconds following start-up. The compressor
can start without the “B” shutdown clear or healthy. The compressor will shutdown if
any “B” shutdown is active after the time delay. This allows time for operating conditions
to stabilize before arming the shutdown.

e Class b: Same as Class B, but time delay is 20 seconds.

e Class C: Shutdown does not activate until the set point is reached.

The control panel is equipped with an emergency shutdown (ESD) pushbutton. The ESD button
will disable all equipment on the package forcing the equipment to its fail state. The end user can
wire other ESD devices or systems in series with the compressor ESD string. Other shutdowns
will disable some or all of the equipment on the package, depending on the severity of the
shutdown. The cause and effect relationship of each shutdown is given in the shutdown key.

Alarms are events that are not severe enough to cause a shutdown. However, the information
may be of interest to an operator so the alarm is displayed on the HMI.



3. COMPRESSOR START, RUN AND STOP SEQUENCES

The current operating state is displayed on the start-up page. Ensure all setpoints and transmitters
are correct before starting the compressor.

If the message on the top of the screen indicates “Check Shutdowns”, press the RESET
button on the touch screen. If all the Class-A shutdowns are clear, the message on the
touch screen will indicate “Ready to Start”. If any Class-A shutdowns are not clear, the
panel will not reset. Determine the cause by viewing the SHUTDOWN STATUS screens.
The condition must be corrected before proceeding.

Ensure automated control valves are in auto.

Ensure pre-lube oil pump control is in auto.

Ensure capacity control is in auto.

When “Ready to Start” is displayed, press the “START” button to begin the auto-start
sequence. The control panel enables the pre-lube pump until the oil pressure setpoints and
minimum pre-lube time are satisfied.

The unit will crank, purge, enable ignition and then enable fuel gas. The engine should
start and the crank will be disabled. If the engine is equipped with a Cat ADEM 3, the
engine start sequence is initiated by the PLC, but sequenced by the engine controller.

If the engine does not start within the allowed engine crank-on time, the unit will pause
before repeating the sequence. If the engine does not start within the maximum allowed
crank attempts, then a crank failure shutdown is generated and displayed. The operator
must reset the unit before the sequence can be restarted.

The compressor will go “on-line” when the engine reaches operating temperature and the
engine speed reaches minimum load speed. At this point, the compressor can begin to
load.

The process control functions take control of the speed and valves when the compressor
is “on-line”.

The operator initiates the normal stop sequence by pressing the “STOP” button on the
start-up page on the HMI. The compressor unloads and the engine slows to idle for a pre-
determined cool-down time.

In an emergency, press the ESD button to stop the equipment immediately.



4. COMPRESSOR CONTROL DESCRIPTION

Process control maximizes the output of the system while keeping the operating pressures,
temperatures and speed within safe limits to prevent a shutdown.

4.1. System Overview

The system consists of two screw compressors drawing air at atmospheric conditions and
discharging compressed air into a common header. Two reciprocating compressors draw the
air from the header and discharge into a pipeline that feeds 3 injection wells. The site may be
expanded to include 3 screw compressors feeding 3 reciprocating compressors.

4.2. Start-up

The operator will start one or two screw compressors. The screw compressors will go
through a warm-up sequence. When they are warm and at minimum load speed, process
control will take over and they can start to load to meet the discharge pressure requirement.

The operator can start a reciprocating compressor. It may be necessary to open an off-skid
bypass valve during recip compressor start-up. Allow process conditions to stabilize before
starting the second reciprocating compressor. The recip compressors will go through a warm-
up sequence before process control takes over the loading.

4.3. Screw Compressor Process Control
The primary process variable to control the screw compressor loading is the pressure of the
common screw compressor discharge header. The plant PLC will monitor the discharge
header pressure and send load control setpoints to each screw compressor. The screw
compressor control panel will split the load control setpoint to close the bypass valve, close
the slide valve and speed up the engine. The division of the load control will be adjustable.
For example:

0-20% load  -Controls the bypass valve from 0-100% closed

0-30% load  -Closes the slide valve from 0-100% loaded

0-50% load  -Speeds up the engine from minimum load speed to rated speed

If two screw compressors are on-line, the compressors should be loaded evenly to the point
where both compressor bypass valves and slide valves are closed. At this point the
compressor speeds can be synchronized or controlled independently in a lead/lag
arrangement.



4.4. Reciprocating Compressor Process Control

The primary process variable to control the recip compressor loading is the pressure of the
common recip discharge line. The plant PLC will monitor the common discharge pressure
and send a load control setpoint to each reciprocating compressor. The load control setpoint
will be used to vary the engine speed from minimum load speed to rated speed. The
compressor speeds can be synchronized or controlled independently in a lead/lag
arrangement.

4.5. Screw Compressor Slide Valve Control
The slide valve position determines the volume of gas that is ultimately compressed. The
slide valve is forced to unload in the following operating conditions:

e Start-up

e Warm-up

e Cool-down

e Bypass valve open

The slide valve position is controlled when the unit is “on-line” and the slide valve control
mode is “Auto”. The slide valve position setpoint is determined by the process control load
setpoint. Timed output pulses are sent to load or unload solenoids. The solenoids allow
pressurized oil to move a piston attached to the slide valve. A slide valve position transmitter
provides feedback to the controller.

The operator can place slide valve control in manual to force a slide valve position. The
operator activates the load or unload-pushbutton on the HMI to move the slide valve.

There are 4 parameters available from the HMI that affect the control of the slide valve.
These are load and unload cycle times and pulse multipliers. The load and unload cycle times
are the time intervals between load or unload pulses. For example, if the load cycle time is
set at 5 seconds and the compressor needs to load, the PLC will send a load pulse every 5
seconds. The duration of the load pulse is determined by the pulse multiplier and by how
close the slide valve position is to its setpoint. The pulse multiplier is an arbitrary value.
Increase the multipliers to increase the rate at which the slide valve loads or unloads. If the
multipliers are too large the load and unload pulses will cause the slide valve to overshoot the
setpoint.



4.6. Screw Compressor Vi Control

The compressor slide stop position is controlled with time proportional pulses to the “Vi”
increase and decrease solenoid valves. The slide stop is the mating surface for the slide valve
when the compressor is 100% loaded. The slide stop determines the internal volume ratio or
“Vi” when the compressor is fully loaded. “Vi” is the volume of the trapped gas pocket
immediately after it closes to suction, to the volume of the trapped gas pocket immediately
before it opens to discharge. The following formula is used to calculate the optimal “Vi” for
a specific ratio of absolute discharge pressure to absolute suction pressure. The value “k” is
the specific heat ratio of the gas being compressed. Natural gas "k™ value is 1.3.

P 1/k
Vi :[ II:Z))ISCHARGE(ABS)]

SUCTION (ABS)

The moveable slide stop offers a range of “Vi” positions between 2.2 and 5.0. The slide valve
has maximum travel with Vi of 2.2 (minimum internal compression ratio). The slide stop
moves toward the slide valve when the “Vi” is increased. Therefore the slide valve total
travel distance decreases as the “Vi” increases. The slide valve position must be recalibrated
(0 to 100%) whenever “Vi” changes. The automatic “Vi” logic periodically sets the optimal
slide stop position for the conditions and rescales the slide valve position indication.

4.7. Engine Speed Control
The control system monitors engine speed and sends a signal to the governor or engine
controller to vary the engine speed. The engine speed setpoint depends on the run state and
operating conditions. Engine speed is maintained at idle during the following conditions:

o Start-up

o Warm-up

J Cool-down

The control system will ramp-up the speed to the “Minimum Load Speed” of the package
when the engine is warm. The minimum load speed depends on the engine and the
application. The run state changes to “On-Line” and the master speed control takes over
when the engine reaches “Minimum Load Speed”. The master speed control varies the
engine speed between minimum and maximum load speed as necessary to load and unload
the compressor. The process control setpoint determines engine speed during normal
operation.

Engine speed control is actuated by a 4-20mA signal from the PLC to the engine governor via
an 1-P converter or to an engine controller such as the Cat ADEM 3 or Waukesha ESM.

The operator can place engine speed control in manual to force a desired speed.

During a normal stop sequence, the engine slows to idle speed and continues to run for a
configurable cool-down period.



4.8. Screw Compressor Discharge Backpressure Control Valve

The discharge backpressure valve closes to build discharge pressure to force oil flow to the
compressor bearings. The discharge backpressure valve is usually required during start-up
before pressure has had a chance to build in the discharge header.

The operator can place discharge valve control in manual to force a desired position.
Discharge valve position is actuated by a 4-20mA signal from the PLC to an I-P transducer
or valve position controller.



5. HMI

The human machine interface (HMI) or operator interface for the control system is a PanelView+
700 touch screen installed in the door of the control enclosure. The HMI enables the operator to
monitor the unit, enter operating setpoints and force manual conditions.

5.1. Main Menu
The main screen is the starting point for the operator to access all other screens. Buttons
found on the bottom edge allow for easy navigation to other screens.
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5.2. Operating Information
Several screens are dedicated to display the current operating data. Analog values found in
the process can be viewed on the ‘Compressor Overview’ or one of the ‘Setpoints’ screens.

5.2.1. Compressor Overview
The compressor overview screen displays the most critical operating data for the
compressor, engine and control valves.

SUCTION DISCHARGE SUCT VLV SLIDEVLY  SPEED COMPRESSOR SHUTDOWN

ook gpg ke kP ey =

SSETEM comp QVERVIEW 10:39:49 AM

INLET
sk o

SPEED
MANIFOLD
ENG OIL
JACKET WTR
AIR MANFLD

PDI-20T kPa

i

POI-202
stk [pa

ik gleg ©
g == deg C I

Main | Startup

Setpoints PID Menu Shitdowns

Alarms | Trending | Setup |

5.2.2. Setpoints
Analog values and alarm and shutdown setpoints can be found on the *Setpoints’ screens.
These screens allow the user to change alarm setpoints and view shutdown setpoints.

SUCTION DISCHARGE SUCT WLV SLIDEVLY  SPEED COMPRESSOR SHUTDOWN

otk g sk kPa -y =y

SSSTPM COMP PARAMETER 10:47:17 AM

ALARM SHUTDOWAT
TAG DESCRIPTICN LIMIT ACTLAL
L H LL HH
PT-200 | Suction Pressure kPa o . -
PT-204 |Discharge Pressure kPa e e
PDT-202 |Comp il Header Diff Pressure kPa e =
PDT-207 | comp Injection Gil Diff Pressure kPa e =
TE-215 |Comp Discharge Temperature degC o e
TE-208 |Comp il Header Temperature degC e e
ZT-201 | Slide Valve Start Permissive % e e
Overview Startup ning PID Menu | Shutdowns Alarms Trendin Setup
Gl Setpoints ‘ 9 I
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5.3. Alarms and Shutdowns
The HMI will display the cause of a shutdown as a banner that must be acknowledged.
Active shutdown status information is displayed on the ‘Shutdown Status’ pages.

5.3.1. Shutdown Status
Shutdown status information can be found on the ‘Shutdown Status’ pages accessible
from most other screens.

COMPRESSOR SHUTDO!

STPM ACTIVE SHUTDOWN 1 10:40:22 AM

RESET

Overview Setup |

Startup Setpoints Trending

PID Menu I- Alarms
5.3.2. Shutdown Snapshot

The HMI takes a ‘Snapshot’ of the operating data at the time of a shutdown. The operator
can analyze the conditions leading up to the shutdown. It is accessed through either the
“Trending’ menu or ‘Setup’ menu.

SUCTION DISCHARGE SUCT VLV SLIDEVLV  SPEED COMPRESSOR SHUTDOWN

==lto ==0h =0 % SSrPM gLUTDOWN SNAPSHOT 10:42:30 AM

TAG DESCRIPTION S0 WALLE TAG DESCRIPTION =D WALLE
PT-200 | Suction Pressure e TE-215 | Comp Discharge Temperature o
PT-204 | Discharge Pressure o TE-208 |Comp il Header Temperature o
POT-202 | Comp Oil Header Diff Pressure o TE-310 |Engine Jacket Water Temperature o
PDT-207 | Comp Injectar il Diff Pressure ey TE-309 | Engine Manifald Tempersture o
PT-306 | Engine Oil Pressure o TE-323 | Engine Oil Tempersture o
FT-308 | Engine Manifold Pressure e ST-312 | Engine Speed o

Overview Startup Setpoints | PID Menu | Shutdowns Rlarms Trending Setup
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5.3.3. Alarm History

The operator can view past alarms on the Alarm History page. This page logs the
occurrence of alarm conditions and displays them in a chronological order. First-out
alarms are displayed on a separate screen.

SUCTION DISCHARGE SUCT VLV SLIDEVLVY  SPEED COMPRESSOR SHUTDOWN

=SSTPM AL ARM HISTORY 10:40:43 AM

ook Py ke gpg oy, g

Alarm time  Alarm Message

Firstout
History

Setup |

Overview Startup Setpoints PID Menu Shutdowns Trending

5.4. Configuration Screens

The operator can adjust certain operating parameters from the configuration screen. The
settings must be configured prior to running the unit. All configurations are password
protected and require an operator to login.

5.4.1. Setup Menu
Use the “SETUP” button to access the main configuration menu.
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SUCTION DISCHARGE SUCT VLV SLIDEVLVY  SPEED COMPRESSOR SHUTDOWN

kPa = kPa =% %% SSIPM gaN CONFIGURATION 4:40:11 P
COMPRESSOR TRANSMITTER SETPOINT FRSl)
HUNTIRIE SETUP ADJUSTMENTS SLOID
OVERVIEW SNAPSHOT
TOROMONT SLIDE
PROCESS VALVE
SYSTEMS CONFIGURATION
DISCRETE ANALOG
INFUT INPUT
TEST TEST
LOGIMN
RTD LOGIM
INPUT MANUAL
TEST OPERATIONS
Overview Startup Setpoints PID Menu Shutdowns Alarms | Trending Setup |

5.4.2. Login Pop-up Screen

Press the LOGIN button to login as ‘operator’. The following pop-up window appears

that prompts for a user name and password.

Password
(F3)
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5.4.3. Transmitter Setup and Calibration

The PLC scales 4-20 mA input signals to engineering units based on the calibrated
transmitter ranges. Use the transmitter setup and calibration screens to set the transmitter
ranges.

SUCTION DISCHARGE SUCT WLV SLIDEVLY  SPEED COMPRESSOR SHUTDOWN

otk g sk kPa -y =y

S=rPM [} CONFIGURATION 10:51:11 AM

TaG | TRANSMITTER DESCRIPTICN URITS | Tac | TRANSMITTER DESCRIPTION RAMGE LIKITS
PT-200 [Suction Pressure N kP&
PT-204 [Discharge Pressure PE? kPa
PT-202 [Comp Bearing Oil Pressure 7 kPa
PT-207 |Comp Gil Injection Pressure radads kPa
PT-306 [Engine Oil Pressure Iidids kP&
PT-308 [Eng Manitold Pressure Minimum B ddds kPa
PT-308 [Eng Manitold Pressure Maximum |Stdas kPa
=T-312 [Engine Speed ?7? rpm
|
Overview Startup Setpoints PID Menu Shutdowns Alarms Previous Setup |
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5.4.4. Input Test

Test screens allow a user to bypass shutdowns for a set time period to test the end device
and/or PLC input without shutting down the unit. The bypass is timed so a user cannot
leave the shutdown bypassed indefinitely. Use the RESET TIMER button to reset the
bypass timer. RESET the shutdown before enabling it and before the bypass timer runs
out. Access the test screens from the setup menu.

SUCTION

otk g sk kPa

oo 1

DISCHARGE SUCT WLV SLIDE VLV

ook g

SPEED

*S=TPM ANALOG INPUT TEST

COMPRESSOR SHUTDOWN

10:52:56 AM

TAG

DESCRIPTION

EYPASS
SHUTDOWM

CURREMT
VALUE

DESCRIPTION

EYPASS CURREMT
SHUTDOWM VALUE

PT200

Compressar Suction
Pressure

PT204

Compressor Discharge
Pressure

(Compressor Bearing Cil
FoIz02 Cifferertial Pressure

PDI207

Compressor Ofl Injection
Differential Pressure

PT306

Engire Cil
Pressure

PT308 Engine Manifold
Pressure

ST312 [Engine Speed

Overview

Startup

Setpoints

PID Menu

Shutdowns

Alarms

Previous

RTD
Input Test

5.4.5. Alarm and Shutdown Setpoints
Use the setpoint configuration screens to enter the shutdown setpoints. Some setpoints
are protected in the PLC. If a value is entered outside the permissible range the entered
value will not be accepted for safety reasons.

SUCTION DISCHARGE

soekk Py === kPg

SUCT VLV SLIDE VLV

SPEED

COMPRESSOR SHUTDOWN

“TPM COMP SETPOINT ADJUST

11:54:01 AM

TAG DESCRIPTION ACTUAL T

PT-200 | Suction Pressure kPa | e il
FT-204 | Discharge Pressure kPa

POT-202 | Comp Ol Header Diff Pressure kPa

PDT-207 | Comp Injector il Diff Pressure kPa

TE-215 | Comp Discharge Temperature degC

TE-208 |Comp il Header Temperaturs degCc

ZT-201 [slide Valve Start Permissive % F

Losd Order m‘
Speed or Compressor
Overview Startup E"uil.]e PID Menu | Shutdowns | Alarms Trending Setup
| | Setpolits
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5.5. Control Screens

5.5.1. PID Menu
The PID overview screen provides a graphic of the main control configuration and
current operating conditions. It allows navigation to individual control screens.

SUCTION DISCHARGE SUCT VLV SLIDEVLV  SPEED COMPRESSOR SHUTDOWN

SSTPM AN PID SCREEN 1:28:55 PM

s kPa s kPa =

MINIMUM
SUCTION ENGINE

SPEED
CONTROL CONTROL

MAXIMUM
DISCHARGE
CONTROL
MANIFOLD
PRESSURE
CONTROL

VALVES PID FILIE

VALVE
CONTROLS CONTROL

Overview Startup Setpoints Main Shutdowns

Alarms | Trending Setup |

5.5.2. PID Parameter Screens

The operator can adjust setpoints and tuning parameters for the individual PID
controllers. Adjust the gain (proportional), reset (integral), and rate (derivative) constants
to tune the controller to react to process changes.

SUCTION DISCHARGE SUCT VLV SLIDEVLV  SPEED COMPRESSOR SHUTDOWN

TkPa S=kPa =% =% SSUEM gy sucTION CTRL 10:46:23 AM
2 B EY PIC-200 MINIMUM SUCTION
PID CONTROLLER
WIS PT200 = kPa

SETPOINT

AUTO/MANUAL
GAIN OPERATION

22727272
AUTO
SETPOINT
T H

el

Manifold Max Disch

EREEn PID PID

Startup Setpoints PID Menu Shutdowns Alarms
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5.5.3. Slide Valve Control
The master slide valve control screen displays information regarding the compressor
capacity. The operator can access to the manual load/unload screen and slide valve

calibration screen.

SUCTION DISCHARGE SUCT VLV SLIDE VLV  SPEED COMPRESSOR SHUTDOWN

Lo ==0n =4 =% TSSIEM g DEVALVE MAIN CTRL 10:45:48 AM

SETPOINT [

Suction Press Gontrol 22?72 kPa kPa

N SETPOINT aan
Discharge Press Gontrol 2997 kPa kPa

3 SETPOINT

Slide Valve min.

start position

Cycle Timer Preset Load Pulse Mult Unload Pulse Mult SLIDE SP MIN
777 gec 777 777 277 5

SLIDE VALVE

ZT-201 AUTO/MANUAL -

Unloadi
SEC s | OAD AUTO UNLOAD T
. . Slide Valve | Slide Valve
Overview Startup Setpoints PID Menu Shutdowns Alarms Control Calibration

5.5.4. Slide Valve Calibration

The slide valve must be calibrated for the compressor capacity control to work properly.
Enter the raw input values for the slide valve in the fully loaded and unloaded states. The
scaled position is also shown so the operator can check the scaling.

SUCTION DISCHARGE SUCT VLV SLIDEVLVY  SPEED COMPRESSOR SHUTDOWN

==l =D =5 =% =TPM g \DE VALVE CALIB 10:46:05 AM

0% SCALE (AL LU SLIDEVALVE  SLIDE VALVE
VALUE P
POSITION POSITION
ENTER MIN VALUE RAW UNITS (0-100%)

100% SCALE FULLY LOAD
VALUE

ENTER MAX VALUE

VI ASSIST Vi A=sist min 5P
AUTO AUTO 7727 %
SLIDE VALVE —
LOADING VI ASSIST Vi Assist DB
JOoG 27?7 %

NOTE: FOR HELP ON SLIDE VALVE CALIBRATION PROCEDURE, PRESS HELP.

Slide Valve Config

RAlarms | S paain Cirl Help

Overview Startup Setpoints PID Menu Shutdowns
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5.6. Data Trending screens

The HMI includes screens for real time and historical operating graphs. These screens are
accessible via the ‘Trending’ button. The operator can access the individual trend screens
from the trend menu screen. Each display is a graph of the selected variable over time. The
real-time trends trace a line while the screen is displayed. These are useful for tuning PID

controls. The historical trends access data stored on a CompactFlash card in the HMI.

SUCTION DISCHARGE SUCT WLV SLIDE VLV COMPRESSOR SHUTDOWN
[0 ==0kD == =% " TPM pAN TREND SCREEN 10:41:54 AM
REAL-TIME DATA TRENDS
DISCHARGE COMPRESSOR TAnoL: DISCHARGE
PRESSURE OIL PROCESS PRESSURE TEMPERATURE
TRENDING TRENDING TRENDING TRENDING
SUCTION RECYCLE ENGINE ENGINE
VALVE VALVE SPEED PROCESS
TRENDING TRENDING TRENDING TRENDING
LAST
SHUTDOWN
SNAPSHOT
HISTORICAL DATA TRENDS
SUCTIONMANIFOLD DISCHARGE DISCHARGE
PRESSURE TEMPERATURE PRESSURE
HISTORY HISTORY HISTORY
Overview Startup Setpoints PID Menu Shutdowns Alarms Setup |

SLIDE VLV

SPEED

=k rpm

UCT_MNFLD HIST

COMPRESSOR SHUTDOWN

10:41:06 AM

1.739353e-39

4.508535=-39

7279725239

1.004951e-38

1.262010e-38

1.599028e-38

1.836047e-38

2.113065e-38

2.390054e-38

10:41:02 PR2:23:53

Thursday, November 25, 2004 - Friday, November 26, 2004

2:06:44

Overview

Trending

R Menu

- Shutdowns

IR

§:58:1010:41:02 A

o _
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5.7. Compressor Start and Stop Screen

The compressor start/stop screen displays all information required to start the compressor.
The operator can enable the start sequence and monitor its progress from this screen. The
major sequence steps are listed along the left side of the screen. Most steps have sub-steps
listed to the right of the major step. A step displays in green when it’s complete.

SUCTION DISCHARGE SUCT VLV SLIDE VI SPEED COMPRESSOR SHUTDOWN

kP == kPa *TPM STARTUP SCREEN 10:40:05 AM

Suction Pressure o kPa
START RESET Discharge Pressure 7 kPa
Engine Oil Pressure “ kPa

i et deg C
LOAD UNLOAD f_\g;g Discharge Temperature 9

Engine Manifold Temperature w deg C

Engine Jacket Water Temp e deg C

COMPRESSOR STOPPED Engine 0il Temperature w deg C

pm

COMPRESSOR O.K. TO START Engine Speed
UNLOAD COMP SLIDE VALVE

m “? MIN PRELUBE TIME
[ COMPRESSORONLINE |

COOLDOWN |
POSTLUBE |

Hand
Switch

Overview PID Menu Alarms | Trending

Shutdowns

Setpoints Setup |

20



6. SPECIFICATIONS

Overall Specifications

Notes

PLC Cabinet

NEMA 4 steel panel w/locking handle
Powder Coated Interior
C/W 12 GA steel backpan

Operating Voltage

24VDC

Customer supplied or battery. Optional
AC power supply

Maximum Input Current

10 A — Control Panel
15 A — Engine Controller

Operating Temperature (Ambient)

0-50°C

Agency Approval CSA C/US Class I, Div. 2 Group C and D
PLC Specifications

CompactLogix 5332 CPU 750KB memory
Processor AB # 1769-L32E

CUL Class I, Div. 2

Analog Modules

2 — Analog input modules - 8 channel
AB #: 1769-1F8

1 — Analog output module - 4 channel
AB #: 1769-OFACI

CUL Class I, Div. 2

Alternate: 2 — Analog output modules -
2 channel (AB #: 1769-OF2/B)

Digital Modules

1 —Digital input module - 16 channel
AB #: 1769-1Q16

1 — Digital output module — 16 channel
AB #: 1769-OB16

1 — Digital input/output combo — 6 in/4 out
AB #: 1769-1Q6xOW4

CUL Class I, Div. 2

Temperature Input Modules

1 - RTD input module - 6 channel
AB #: 1769-1R6

or

1 — Thermocouple 8 Channel Input Module
AB #: 1769sc-I1F8u

CUL Class I, Div. 2

Option: Additional RTD or
thermocouple modules

Communication Protocols

DF1 serial communication
Ethernet communication

Option: Modbus communication with
1761-NET-AIC (Required with
Waukesha ESM.)

Power Supply

PLC power supply 19.2 to 32 VDC 6A
AB #: 1769-PB4
CUL Class I, Div. 2

HMI Specifications

Allen Bradley PanelView+ 700 Touch

Option: Allen Bradley PanelView+

Model Q‘Sf 'Czlzslsi'gz\%'jl 1000 Touch (AB #: 2711P-T10C4)
Input Power Max. 2.9A @ 24VDC

Communications Protocols Ethernet, RS232-DF1

Memory Internal CompactFlash Card
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Unit Number: 12518
Customer: Husky Oil Operations Ltd.
Compressor: Ariel RG357M
Driver: 3516 (1340HP) -
Notes:|- Revision I/O was added Legend: CL - Close 2
- Class A-always active, Class b-20s start-up bypass, Class B-120s start-up bypass, OP - Open %
Class C-armed once its been seen to be healthy SD - Shutdown § k] g
- P!.C iq(ernal control tag ) o ] ST - Start .D_ g - o -
- Vibration shutdown setpoints are multiplied by 1.5 during start-up SP - S_top 3 g £ £ - - 2
TD - Time delay shutdown 5 ol el 5|8 3
P - Permissive to start o 2| 5| g h=T T B o | e
EN - Energize O3] = ] S|lo| s 2l a| 2
DE - De-energize < E o % S 3 § i § ‘8_ i
X - Activate clele s1S918 2 3|2 8|2
DX - De-activate 55|52 |8|2|3 % sl g El
FC - Fa|_l (_:ondmon dgl8l8ls|S|s|s|a|8|8|a
MIN - Minimum Value Rev # (Note 1): oJo s a[a[a[ala]la]1]n
SlE IR SIS
REV 3 g1g12/2|8|3|8|8|8
glielglg|ge|g|e|els
SR|IR|&|K&|Q|R|R|R|S]
o
. clElslslelgls|slslz]ly
Revision Rev Description Units Range Set Point Tag # F4 'i: 8, § § § § g, 8, g, 8,
pate 21 L5 (2|2|2|2|5(|5|5]|3
S5 S5(5[5]|5
5
Digital Inputs
3 PLC Failure - - A ESD DE | DE [ DE [ DE | EN | DE | DE | DE | DE | DE | OP
0 ESD (Control Panel) - - A XA-2101 DE|DE| X [DE|EN|DE | DE|DE | DE | DE | OP
2010-09-17 1 V-2 Oil Separator Low Level - - A LALL-0200 DE [DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Low Engine Oil Level - - A LALL-0201 DE|[DE| X [DE|EN|DE | DE|DE | DE | DE | OP
2010-09-17 1 Low Turbo water level - - A LALL-0203 DE [DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Low Jacket Water Level - - A LALL-0202 DE|[DE| X [DE|EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 Fuel gas scrubber high level - - A LAHH-0201 DE[DE| X [DE | EN | DE | DE | DE | DE | DE | OP
0 Engine ignition shutdown (EIS/ADEM3/ESM/Diane) - - A DE|DE| X [DE|EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 V-2 Oil Separator High Level - - B LAHH-0200 DE[DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2 ESD From Plant PLC (Remote) - - A XA-2150 DE|DE| X [DE|EN|DE | DE|DE | DE | DE | OP
Analog Inputs
2010-09-17 1 Suction Pressure High kPag -762mmHg-207kPAg 102 (B) PAHH-0200 DE [DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Suction Pressure Low kPag -762mmHg-207kPAg| 131 mmHg (A) PALL-0200 DE|[DE| X [DE |EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 Suction Pressure Transmitter Failure kPag -762mmHg-207kPAg A PAXX-0200 DE|[DE| X | DE|EN | DE [ DE | DE | DE | DE | OP
2010-09-17 1 Comp Oil Rotor Inj Pressure Transmitter Failure kPag 0-2758 A PAXX-0210 DE|[DE| X | DE|EN | DE [ DE | DE | DE | DE | OP
2010-09-17 1 Comp Oil Rotor Inj Filter AP (PT-0210 - PT-0209) High kPad 0-345 69 (B) PDAHH-0209 DE[DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Comp Qil Rotor Inj Filter AP (PT-0210 - PT-0209) Transmitter Failure kPad 0-345 A PDAXX-0209 DE|DE| X [DE|EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 Comp Oil Pump Pressure High kPag 0-2758 2047 (A) PAHH-0204 DE [DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Comp Oil Pump Pressure Transmitter Failure kPag 0-2758 A PAXX-0204 DE|DE| X | DE [ EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Comp Bearing Oil Filter AP (PT-0204 - PT-0205) High kPad 0-345 241 (B) PDAHH-0205 DE[DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Comp Bearing Oil Filter AP (PT-0204 - PT-0205) Transmitter Failure kPad 0-345 A PDAXX-0205 DE|[DE| X [DE|EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 Discharge Pressure High kPag 0-2758 1585 (A) PAHH-0201 DE [DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Discharge Pressure Differential Low kPag 0-2758 345 (A) PDALL-0201 DE|[DE| X [DE|EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 Qil Scavenge Pressure Transmitter Failure kPag 0-2758 A PAXX-0208 DE|[DE| X | DE|EN | DE [ DE | DE | DE | DE | OP
2010-09-17 1 Comp Bearing Qil Inj to Scavenge AP (PT-0207 - PT-0208) Low kPad 0-689 310 (B) PDALL-0208 DE|[DE| X [DE|EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 Comp Bearing Oil Inj to Scavenge AP (PT-0207 - PT-0208) Transmitter Failure kPad 0-689 A PDAXX-0208 DE[DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Comp Bearing Qil Inj to Scavenge AP (PT-0207 - PT-0208) Start Permissive kPad 0-689 21 PDLA-0208
2010-09-17 1 Engine Oil Pressure Low kPag 0-1103 207 (b) PALL-0212 DE [DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Engine Oil Pressure Transmitter Failure kPag 0-1103 A PAXX-0212 DE|[DE| X [DE|EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 Engine Oil Pressure Start Permissive kPag 0-1103 14 PAL-0212
2010-09-17 1 Engine Manifold Pressure High "Hg -30"Hg-207kPag 39 (A) PAHH-0216 DE|[DE| X [DE |EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 Engine Manifold Pressure Transmitter Failure "Hg -30"Hg-207kPag A PAXX-0216 DE|[DE| X | DE|EN | DE [ DE | DE | DE | DE | OP
2010-09-17 1 Bearing Oil Injection Pressure Transmitter Failure kPag 0-2068 A PAXX-0207 DE|[DE| X | DE|EN | DE [ DE | DE | DE | DE | OP
2010-09-17 1 Engine RPM High RPM 0-2000 1540 (A) SAHH-0200 DE [DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Engine RPM Low RPM 0-2000 800 (C) SALL-0200 DE|[DE| X [DE|EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 Engine RPM Transmitter Failure RPM 0-2000 A SAXX-0200 DE [DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Slide Valve Position Start Permissive % shop <10 ZAL-0201
2010-09-17 1 Compressor DE Vibration High mm/s 0-50 12 (b) VAHH-0200 DE[DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Compressor DE Vibration Transmitter Failure mm/s 0-50 A VAXX-0200 DE | DE| X | DE|[EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Engine Vibration High mm/s 0-50 12 (b) VAHH-0201 DE [DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Engine Vibration Transmitter Failure mm/s 0-50 A VAXX-0201 DE|[DE| X [DE | EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 Cooler Vibration High mm/s 0-50 12 (b) VAHH-0202 DE [DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Cooler Vibration Transmitter Failure mm/s 0-50 A VAXX-0202 DE|DE| X [DE | EN|DE | DE | DE | DE | DE | OP
Temperatures
2010-09-17 1 Compressor Lube Oil Supply Temp High °C 100 ohm PT 77 (A) TAHH-0206 DE|[DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Compressor Lube Oil Supply Temp Transmitter Failure °C 100 ohm PT A TAXX-0206 DE | DE| X | DE [ EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Compressor Lube Oil Supply Temp Start Permissive °C 100 ohm PT 66 TAL-0206
2010-09-17 1 Compressor Discharge Temp High °C 100 ohm PT 119 (A) TAHH-0201 DE|[DE| X [DE | EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 Compressor Discharge Temp Transmitter Failure °C 100 ohm PT A TAXX-0201 DE|[DE| X | DE|EN | DE [ DE | DE | DE | DE | OP
2010-09-17 1 Engine Manifold Temp High °C 100 ohm PT 65 (B) TAHH-0209 DE|[DE| X [DE | EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 Engine Manifold Temp Transmitter Failure °C 100 ohm PT A TAXX-0209 DE [DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Engine Jacket Water Temp High °C 100 ohm PT 105 (B) TAHH-0208 DE|[DE| X [DE|EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 Engine Jacket Water Temp Transmitter Failure °C 100 ohm PT A TAXX-0208 DE|[DE| X | DE|EN | DE [ DE | DE | DE | DE | OP
2010-09-17 1 Engine oil temp High °C 100 ohm PT 104 (A) TAHH-0207 DE|[DE| X [DE|EN|DE | DE|DE | DE | DE | OP
2010-09-17 1 Engine oil temp Transmitter Failure °C 100 ohm PT A TAXX-0207 DE [DE| X [DE | EN | DE | DE | DE | DE | DE | OP
2010-09-17 1 Compressor Suction Temp Low °C 100 ohm PT -40 (A) TALL-0211 DE|[DE| X [DE|EN|DE | DE | DE | DE | DE | OP
2010-09-17 1 Compressor Suction Temp Transmitter Failure °C 100 ohm PT A TAXX-0211 DE|[DE| X | DE|EN | DE [ DE | DE | DE | DE | OP
3 Oil Seperator Heater High °C Type K 90 (A) TAHH-0200 DE|DE| X [DE|EN|DE | DE | DE | DE | DE | OP
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CSA INTERNATIONAL

Field Certification
Certificate of Compliance

Certificate: 2349880

Project: 2349880 Date Issued: December 6,2010

Enerflex Ltd.
10121 Barlow Trail NE
Calgary, Alberta, T3J 3C6

Issued to:

Attention: Mr. Dennis Froese

The products listed below are eligible to bear CSA Field Certification Labels,
bearing the CSA Mark shown

s D® Issued by: Larry DeWald

Field Certification

Authorized by: Gary Boswell
Product Group Manager

PRODUCTS

Part A
CLASS —9098-01: Miscellaneous — For Hazardous Locations
Electrical features only

CSA Field Certification Labels issued: from serial number FB 488678 to FB 488679

Class I, Division 2, Group D, Temperature Code T2A
Compressor Package, Model: WAUKESHA F18GL/ARIEL

Electrical rating: Compressor Oil Heater 120 V, 60 Hz, 200 W, 1 Ph
Engine Oil Heater 120V, 60 Hz, 200 W, 1 Ph
Receptacle 120 V,60 Hz, 15 A, 1 Ph
Interior Lights 120 V, 60 Hz, 300 W, 1 Ph
Exterior Lights 120 V, 60 Hz, 140 W, 1 Ph
Building Heaters 120 V, 60 Hz, 242 A, 1 Ph
Exhaust Fan 120V, 60 Hz, 4.8 A, 1 Ph
Panel Power 24 Vdc, 10 A
Engine Ignition Power 24 Vdc, 10 A
Discrete 24Vde, 1 A
Analog 24 Vdc, 4 —20 mA

DOD 507.07 Rev. 2004-4-30
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CSA INTERNATIONAL

Certificate: 2349880

Part B
CLASS —9098-01: Miscellaneous — For Hazardous Locations
Electrical features only

CSA Field Certification Labels issued: from serial number FB 488680 to FB 488681

Class I, Division 2, Group D, Temperature Code T2A
Compressor Package, Model: CAT G3516LE-AFRC/ARIEL

Electrical rating: Compressor Oil Heater 480 V, 60 Hz, 23.42 A, 3 Ph
Oil Separator Heater 480 V, 60 Hz, 3 KW, 3 Ph
Receptacle 120 V, 60 Hz, 15 A, 1 Ph
Interior Lights 120 V, 60 Hz, 600 W, 1 Ph
Exterior Lights 120 V, 60 Hz, 300 W, 1 Ph
Building Heaters 120 V,60 Hz, 13.3 A, 1 Ph
Exhaust Fan 120 V, 60 Hz, 4.8 A, 1 Ph each
Panel Power 24 Vdc, 10 A
CAT ADEMIII Power 24 Vde, 15 A
Discrete 24Vde, 1 A

Analog 24 Vdc, 4 — 20 mA

APPLICABLE REQUIREMENTS

CSA Standard C22.1-09
CSA Standard C22.2 No. 0-M1991
CSA Standard C22.2 No. 0.4-04

Canadian Electrical Code Part I.
General Requirements - Canadian Electrical Code Part I1.
Bonding and Grounding of Electrical Equipment (Protective
Grounding)

CSA Standard C22.2 No. 14-10 - Industrial Control Equipment.

CSA Standard C22.2 No. 213-M 1987 Non-Incendive Electrical Equipment for Use in Class I, Division 2
Hazardous Locations.

MARKINGS

An adhesive backed, engraved lamacoid nameplate is secured to the building, permanently marked with the
following:

(D) Submitter’s name
) Model designation

3) Complete electrical rating

4 Serial number traceable to month and year of manufacture
(5) Hazardous Location designations

(6) Temperature code

The following cautions and warnings:

@) WARNING: EXPLOSION HAZARD — DO NOT DISCONNECT WHILE CIRCUIT IS LIVE UNLESS
AREA IS KNOWN TO BE NON-HAZARDOUS.

€] WARNING: EXPLOSION HAZARD — SUBSTITUTION OF COMPONENTS MAY IMPAIR

SUITABILITY FOR CLASS I, DIV. 2.

DOD 507.07 Rev. 2004-4-30
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Test Report

®
CSA INTERNATIONAL

REPORT: 2349880
PROJECT: 2349880

Edition 1: December 6, 2010; Project: 2349880 - Edmonton
[ssued by Larry Dewald

Contents: Certificate of Compliance - Pages 1 to 2
Description and Tests — Pages 1 to 17
Figures —~ None
[lustrations — None

LOCATION OF EXAMINATION

Enerflex Ltd.
10121 Barlow Trail NE
Calgary, Alberta

PRODUCTS

Part A

CLASS - 9098-01: Miscellaneous — For Hazardous Locations
Electrical features only

Class I, Division 2, Group D, Temperature Code T2A
Compressor Package, Model:

Two (2) only: Compressor Packages, Model: WAUKESHA F18GL/ARIEL, Manufactured by Enerflex Ltd.

Electrical rating: Compressor Oil Heater 120V, 60 Hz, 200 W, 1 Ph
Engine Oil Heater 120 V, 60 Hz, 200 W, 1 Ph
Receptacle 120V, 60 Hz, 15 A, 1 Ph
Interior Lights 120V, 60 Hz, 300 W, 1 Ph
Exterior Lights 120 V, 60 Hz, 140 W, 1 Ph
Building Heaters 120 V, 60 Hz, 24.2 A, 1 Ph
Exhaust Fan 120 V, 60 Hz, 4.8 A, 1 Ph
Panel Power 24 Vde, 10 A
Engine Ignition Power 24 Vdc, 10 A
Discrete 24Vde, 1 A
Analog 24 Vdc, 4 -20 mA
Serial Number CSA Label Number
31833 FB 488678
31834 FB 488679
Part B

CLASS —9098-01: Miscellaneous — For Hazardous Locations
Electrical features only
Class I, Division 2, Group D, Temperature Code T2A
The test report shall not be reproduced, except in full, without the approval of CSA International.
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Two (2) only: Compressor Packages, Model: CAT G3516LE-AFRC/ARIEL, Manufactured by Enerflex Ltd.

Electrical rating: Compressor Oil Heater 480V, 60 Hz, 23.42 A, 3 Ph

Oil Separator Heater 480V, 60 Hz, 3 KW, 3 Ph
Receptacle 120 V,60Hz, 15 A, 1 Ph
Interior Lights 120 V, 60 Hz, 600 W, 1 Ph
Exterior Lights 120 V, 60 Hz, 300 W, 1 Ph
Building Heaters 120 V, 60 Hz, 13.3 A, 1 Ph
Exhaust Fan 120 V, 60 Hz, 4.8 A, 1 Ph each
Panel Power 24 Vde, 10 A
CAT ADEMIII Power 24 Vde, 15 A
Discrete 24 Vde, 1 A
Analog 24 Vde, 4 - 20 mA

Serial Number CSA Label Number

12517 FB 488680

12518 FB 488681

APPLICABLE REQUIREMENTS

CSA Standard C22.1-09 - Canadian Electrical Code Part 1.

CSA Standard C22.2 No. 0-M1991 - General Requirements - Canadian Electrical Code Part I1.

CSA Standard C22.2 No. 0.4-04 - Bonding and Grounding of Electrical Equipment (Protective
Grounding)

CSA Standard C22.2 No. 14-10 - Industrial Control Equipment.

CSA Standard C22.2 No. 213-M1987 Non-Incendive Electrical Equipment for Use in Class 1, Division 2

Hazardous Locations.

MARKINGS

An adhesive backed, engraved lamacoid nameplate is secured to the building, permanently marked with the
following:

(D) Submitter’s name
2 Model designation
3) Complete electrical rating

4) Serial number traceable to month and year of manufacture
(5) Hazardous Location designations
(6) Temperature code

The following cautions and warnings:

7 WARNING: EXPLOSION HAZARD — DO NOT DISCONNECT WHILE CIRCUIT IS LIVE UNLESS
AREA IS KNOWN TO BE NON-HAZARDOUS.

(8) WARNING: EXPLOSION HAZARD — SUBSTITUTION OF COMPONENTS MAY IMPAIR
SUITABILITY FOR CLASS 1, DIV. 2.

ALTERATIONS

) Markings as above.
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FACTORY TESTS

Not applicable

DESCRIPTION

Part A

The Compressor Package consists of a building housing a compressor, control panel, ancillary devices, vessels
and associated piping. The building dimensions are 20 feet long by 15.5 feet wide by 14.5 feet high. The cooling
section is attached to the end building. The building is equipped with a flame detector, gas detectors, heaters,
exhaust fan, lights and receptacles. Three junction boxes mounted on the exterior of the building are provided for
field connections. The devices are interconnected to the control panel and junction boxes with rigid conduit
complete with sealing fittings and liquid tight flexible conduit installed in compliance with Part 1 of the Canadian
Electrical Code. General views are shown following.

Exterior View
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Interior View Interior View

Interior View Interior View
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The major electrical components in the building interior are as follows:

1-

Control Panel [Total of 1]

Manufacturer: Enerflex

Model: A/B COMPACT LOGIX

Status: CSA certified, Class I, Division 2, Group C, D, T3
Rating: 24 Vde, 15 A /24 Vde, 10 A

Mounting: Bolted to bracket on the skid.

I-P Transducer [Total of 3]

Manufacturer: Fisher

Model: i2P-100

Status: CSA certified, Class I, Division 1, Group A, B, C, D, T5, Seal not required, Single seal
Rating: 30 Vdc, 4 —20 mA

Mounting: Bolted to a bracket on the skid.

Level Switch [Total of 5]

Manufacturer: K-Tek

Model: MS10/15/X/X/BXT1/X/CSX

Status: CSA certified, Class I, Division 1, Group A, B, C, D, T3, Single Seal
Rating: 250 Vac, 1 A/ 125 Vdc, 0.5 A

Mounting: Threaded to tank.

Special features: Connected to Non-incendive barrier in control panel.

Oil Level Switch [Total of 2]

Manufacturer: FW Murphy

Model: LM301EX

Status: CSA certified, Class 1, Division 1, Group C, D

Rating: 250 V., 10 A

Mounting: Bolted to bracket on the engine.

Special features: Connected to Non-incendive barrier in control panel.

No Flow Timer [Total of 1]

Manufacturer: Witlock

Model: LED-PS

Status: CSA certified, Class I, Division 1, Group A, B, C, D, T4
Rating: 240 Vdc, 2.5 VA

Mounting: Bolted to bracket on compressor.

Special features: Connected to Non-incendive barrier in control panel.

Pressure Transmitter {Total of 7]

Manufacturer: Wika Instruments

Model: E-10

Status: CSA certified, Class I Division 1, Group A, B, C, D, Factory sealed, Single seal
Rating: 10 -30 Vdc, 4 - 20 mA

Mounting: Bolted to bracket on compressor.
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7-

10

11

13

Solenoid Valve [Total of 1]

Manufacturer: ASCO

Model: EF8320G202

Status: CSA certified, Class 1, Division 1, Group A, B, C, D, 165°C
Rating: 24 Vde, 11.6 W

Mounting: Bolted to bracket on the skid.

Solenoid Valve [Total of 2]

Manufacturer: ASCO

Model: EF8320G231

Status: CSA certified, Class I, Division 1, Group A, B, C, D, 165°C
Rating: 24 Vde, 11.6 W

Mounting: Bolted to bracket on the skid.

Temperature Transmitter [ Total of 1]

Manufacturer: Rosemount

Model: 248HAK6U2NS

Status: CSA certified, Class I, Division 1, Groups B, C, D, Seal not required
Rating: 12.4 - 42.4 Vdc, 4 - 20 mA

Mounting: Bolted to bracket on the tank.

Thermocouples [Total of 7]

Manufacturer: Thermo-Kinetics

Status: Accepted for use in this application
Rating: K-Type

Mounting: Threaded to tanks and piping.

Vibration Transmitter { Total of 3]

Manufacturer: Metrix Instrument

Model: ST5484E-~123-020-00

Status: CSA certified, Class I, Division 1, Group B, C, D, Seal not required.
Rating: 11 —30 Vdc, 4 - 20 mA

Mounting: Threaded in to a junction box bolted to the compressor and motor.

Engine Controller [Total of 1]

Manufacturer: Waukesha

Model: 811A

Status: CSA certified, Class I, Division 2, Group D, T4
Rating: 10 - 30 Vdc

Mounting: Bolted to bracket on engine.

Ignition Coils [Total of 8]
Manufacturer: WEL

Model: 296460
Status: CSA certified, Class I, Division 1, Group D
Mounting: Bolted to engine.
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14- Engine ESD Assembly [Total of 1]
Manufacturer: Waukesha
Special features: Consists of the following components:

14.1-  Enclosure [Total of 1]
Manufacturer: Hoffman
Model: A-606CHNF
Status: CSA certified
Rating: Type 4
Mounting: Bolted to bracket on engine.
Special features: Complete with hinged cover

14.2-  ESD Button [Total of 1]
Manufacturer: Allen Bradley
Model: 800T-FX
Status: CSA certified, Class I, Division 2, Group A, B, C and D
Rating: 600 V
Mounting: Through machined opening in cover.
Special features: Complete with two Allen Bradley 800T-XAP sealed contact blocks.

14.3-  Terminal Blocks [Total of 10]
Manufacturer: Weidmuller
Model: DK 4Q
Status: CSA certified
Rating: 300 V, 10 A
Mounting: Secured to rail screwed to mounting plate.

15- Oil Heater [Total of 2]
Manufacturer: Caloritech.
Model: CXFT102P1X11
Status: CSA certified, Class I, Division 1, Group A, B, C, D
Rating: 120V, 0.2 KW
Mounting: Threaded into oil tanks.

16- Fire Detector [Total of 1]
Manufacturer: Net Safety
Model: UVS-AR
Status: CSA certified, Class I, Division 1, Group B, C, D
Rating: 24 Vdc, 2.65 W
Mounting: Bolted to interior building wall.

17- Fire Detector Junction Box [Total of 1]
Manufacturer: Net Safety
Model: JB-MPR-A
Status: ¢cFM approved, Class I, Division 1, Group B, C, D
Rating: 10 -30 Vde, 1.8 W
Mounting: Bolted to interior building wall or bracket on skid.
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18- Combustible Gas Detector [Total of 2]
Manufacturer: Net Safety
Model: MLP-AR-SC1100
Status: CSA certified, Class I, Division 1, Group B, C, D, T5
Rating: 10.5 - 32 Vde, 2.6 W
Mounting: Bolted to interior building wall.

O
]

Combustible Gas Sensor [Total of 2]

Manufacturer: Net Safety

Model: SC1100

Status: CSA certified, Class I, Division 1, Group B, C, D, T5, Factory Sealed
Rating: 24 Vdc, 300 mA

Mounting: Threaded to junction box.

20

Combustible Gas Sensor Junction Box[Total of 2]
Manufacturer: Net Safety

Model: JB-MFG-A

Status: cFM approved, Class I, Division 1, Group B, C, D
Rating: 10-30 Vde, 1.8 W

Mounting: Bolted to interior building wall or bracket on skid.

21- Interior Lights [ Total of 2]

Manufacturer: Crouse Hinds

Model: VMVSI150/TT

Status: cUL listed, Class I, Division 2, Group A, B, C, D, T2A
Rating: 120/277/347V,2.0/09/05 A

Mounting: Secured to a bracket on the ceiling.

22- Cata-Dyne Heater [Total of 2]
Manufacturer: CCI Thermal Technologies
Model: WX24X72, Series X
Status: CSA certified, Class I, Division 2, Group D, T2C
Rating: 115V, 242 A
Mounting: Bolted to bracket on interior building wall.

23- Exhaust Fan Motor [Total of 1]
Manufacturer: Marathon Electric
Model: JOC 56C17E5314G P
Status: CSA certified, Class I, Division 1, Group C,D, T3B
Rating: 0.25 Horsepower, 115/208 —230V,4.8/2.3 —2.4 A, Thermally protected
Mounting: Bolted to bracket on the exhaust fan that is mounted through the building wall.

24~ Thermostat [Total of 1]

Manufacturer: Ruffneck

Model: XT-311

Status: CSA certified, Class 1, Division 1, Group C, D
Rating: 115/230V,0.5/1HP, 480V, 22 A

Mounting: Bolted to single gang box that is bolted a bracket on the interior wall.
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25- Receptacle [Total of 2]
Manufacturer: Crouse-Hinds
Model: CPS152R
Status: CSA certified, Class I, Division 1, Group C, D, Factory sealed
Rating: 125V, 20 A
Mounting: Bolted to single gang box that is bolted to brackets on the interior wall.

26

Pilot Light [Total of 2]
Manufacturer: Cooper Crouse-Hinds

Model: DSD948J1 SA

Status: cUL listed, Class I, Division 1, Group C, D, Factory sealed

Rating: 125V, 6 W

Mounting: Bolted to single gang box that is bolted a bracket on the interior wall.

27

Switch [Total of 4]

Manufacturer: Cooper Crouse-Hinds

Model: DSFS936

Status: CSA certified, Class I, Division 1, Group B, C, D, Factory sealed
Rating: 120/277V,20 A

Mounting: Bolted to single gang box that is bolted a bracket on the interior wall.

28- Exhaust Fan Switch [Total of 1]

Manufacturer: Cooper Crouse-Hinds

Model: DSES910 0 SA

Status: cUL listed, Class I, Division 1, Group C, D, Factory sealed
Rating: 115/230V, 1 HP

Mounting: Bolted to single gang box that is bolted a bracket on the interior wall.

29- HOA Switch [Total of 1]

Manufacturer: Cooper Crouse-Hinds

Model: DSD925 SA

Status: cUL listed, Class 1, Division 1, Group C, D, Factory sealed
Rating: 600 V

Mounting: Bolted to single gang box that is bolted a bracket on the interior wall.

The major electrical components on the building exterior are as follows:

30- ESD Button [Total of 2]
Manufacturer: Allen-Bradley
Model: 800T-A operator / 800T-XAP sealed contact block.
Status: CSA certified, Class I, Division 2, Group A, B, C, D
Rating: 600 V, Type 4
Mounting: Secured in Allen-Bradley 800R-1HZ4 type 4 enclosure that is bolted to bracket on the
building wall.

31- Exterior Lights [Total of 2]
Manufacturer: Crouse Hinds
Model: VMVS070/TT
Status: cUL listed, Class I, Division 2, Group A, B, C, D, T3
Rating: 120/277/347V,0.8/04/03 A
Mounting: Secured to a bracket on the building wall.
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32- Junction Box [Total of 3]
Manufacturer: Hoffman
Model: A14128CHQRFG
Status: CSA certified
Rating: Type 4, 4X, 12, 13
Mounting: Bolted to bracket on the building wall.
Special features: Lockable polymer enclosure with internal metal mounting plate. Contains the following
components:

32.1- Terminal Block [Total of 36 /32 / 24]
Manufacturer: Weidmuller
Model: WDU 6
Status: CSA certified
Rating: 600 V, 35 A
Mounting: Secured to rail that is screwed to the internal mounting plate.

32.2-  Ground Terminal Block [Total of 2 /2 /2]
Manufacturer: Weidmuller
Model: WPE 4
Status: CSA certified
Mounting: Secured to rail that is screwed to the internal mounting plate.

Part B

The Compressor Package consists of a building housing a compressor, control panel, ancillary devices, vessels
and associated piping. The building dimensions are 31.3 feet long by 20.75 feet wide by 21.75 feet high. The
cooling section is attached to the end building. The building is equipped with a flame detector, gas detectors,
heaters, exhaust fan, lights and receptacles. Three junction boxes mounted on the exterior of the building are
provided for field connections. The devices are interconnected to the control panel and junction boxes with rigid
conduit complete with sealing fittings and liquid tight flexible conduit installed in compliance with Part 1 of the
Canadian Electrical Code. General views are shown following.



Page No: 11
December 6, 2010

Date Issued

2349880
2349880

REPORT
PROJECT

~ A R R R KON R R RN

Pl 438 el o o Nl T

Exterior View

Interior View

Interior View



REPORT: 2349880 Page No: 12
PROJECT: 2349880 Date Issued: December 6, 2010

Interior View Interior View

The major electrical components in the building interior are as follows:

1- Control Panel [Total of 1]
Manufacturer: Enerflex
Model: A/B COMPACT LOGIX
Status: CSA certified, Class I, Division 2, Group C, D, T3
Rating: 24 Vdc, 15 A /24 Vdc, 10 A
Mounting: Bolted to bracket on the skid.

2- I-P Transducer [Total of 1]
Manufacturer: Fisher
Model: i2P-100
Status: CSA certified, Class I, Division 1, Group A, B, C, D, T5, Seal not required, Single seal
Rating: 30 Vdc, 4 — 20 mA
Mounting: Bolted to a bracket on the skid.

3- Level Switch [Total of 5]
Manufacturer: K-Tek
Model: MS10/15/X/X/BXT1/X/CSX
Status: CSA certified, Class I, Division 1, Group A, B, C, D, T3, Single Seal
Rating: 250 Vac, 1 A/ 125 Vdc, 0.5 A
Mounting: Threaded to tank.
Special features: Connected to Non-incendive barrier in control panel.
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4-

10

Oil Level Switch [Total of 1]

Manufacturer: FW Murphy

Model: LM303EX

Status: CSA certified, Class I, Division 1, Group C, D
Rating: 250 V, 10 A

Mounting: Bolted to bracket on the engine.

Pressure Transmitter [Total of 10]

Manufacturer: Wika Instruments

Model: E-10

Status: CSA certified, Class I Division 1, Group A, B, C, D, Factory sealed, Single seal
Rating: 10 - 30 Vdc, 4 - 20 mA

Mounting: Bolted to bracket on compressor.

Proximity Sensor [Total of 2]

Manufacturer: Contact Automation Inc.

Model: MADI-X

Status: cQPS certified, Class 1, Division 2, Group C, D, T3
Rating: 15 - 30 Vdc, 4 - 20 mA

Mounting: Bolted to bracket on compressor.

Solenoid Valve [Total of 5]

Manufacturer;: ASCO

Model: EF8320G202

Status: CSA certified, Class I, Division 1, Group A, B, C, D, 165°C
Rating: 24 Vdc, 11.6 W

Mounting: Bolted to bracket on the skid.

2-Way Solenoid Valve [Total of 2]

Manufacturer: Ariel

Model: 001988

Status: CSA certified, non-arcing or sparking, accepted for use in this application
Rating: 24 Vdc, 1.29 A

Mounting: Bolted to bracket on the skid.

RTD [Total of 1]

Manufacturer: Wika

Model: TR10

Status: CSA certified, Class I, Division 1, Groups B, C, D
Rating: 30 Vdc max, 20 mA max

Mounting: Threaded in to thermowells in process piping.

RTD [Total of 3]

Manufacturer: Wika

Model: RAN-S-14-R-120-2-3-UT-6

Status: Accepted for use in this application, based use in non-incendive circuit.
Rating: RTD

Mounting: Threaded to tanks and piping.
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It

12

13

14

15-

16-

Vibration Transmitter [Total of 3]

Manufacturer; Metrix Instrument

Model: ST5484E-123-020-00

Status: CSA certified, Class I, Division 1, Group B, C, D, Seal not required.
Rating: 11 —30 Vdc, 4 — 20 mA

Mounting: Threaded in to a junction box bolted to the compressor and motor.

Engine / Engine Monitoring System [Total of 1]

Manufacturer: Caterpillar

Model: G3516LF-AFRC / G3500 Series

Status: CSA certified, Class I, Division 2, Group C, D, T3

Rating: 24 Vdc, 20 A

Mounting: Bolted to the skid.

Special features: Includes remote Engine Monitoring System panel and engine mounted sensors, ignition
and wiring harnesses.

Hot Start [Total of 1]

Manufacturer: Kim Hot Start

Model: CLER31804

Status: CSA certified, Class I, Division 1, Group D, T2C
Rating: 480V, 23.42 A

Mounting: Bolted to a bracket on the interior building wall.
Special features: To be directly connected to field wiring.

Process Heater [Total of 1]

Manufacturer: Caloritech.

Model: CFXT3033F332X73

Status: CSA certified, Class I, Division 1, Group A, B, C, D
Rating: 480V, 3 KW, 3 Ph

Mounting: Threaded into process vessel.

Special features: To be directly connected to field wiring.

Fire Detector [Total of 1]

Manufacturer: Net Safety

Model: UVS-AR

Status: CSA certified, Class I, Division 1, Group B, C, D
Rating: 24 Vdc, 2.65 W

Mounting: Bolted to interior building wall.

Fire Detector Junction Box [Total of 1]

Manufacturer: Net Safety

Model: JB-MPR-A

Status: cFM approved, Class [, Division 1, Group B, C, D
Rating: 10-30 Vdc, 1.8 W

Mounting: Bolted to interior building wall or bracket on skid.
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17- Combustible Gas Detector [Total of 2]
Manufacturer: Net Safety
Model: MLP-AR-SC1100
Status: CSA certified, Class 1, Division 1, Group B, C, D, T5
Rating: 10.5-32 Vdc, 2.6 W
Mounting: Bolted to interior building wall.

18- Combustible Gas Sensor [Total of 2]
Manufacturer: Net Safety
Model: SC1100
Status: CSA certified, Class I, Division 1, Group B, C, D, T5, Factory Sealed
Rating: 24 Vdc, 300 mA
Mounting: Threaded to junction box.

19- Combustible Gas Sensor Junction Box|[Total of 2]
Manufacturer: Net Safety

Model: JB-MFG-A

Status: cFM approved, Class I, Division 1, Group B, C, D
Rating: 10 -30 Vdc, 1.8 W

Mounting: Bolted to interior building wall or bracket on skid.

20

Interior Lights [Total of 4]
Manufacturer: Crouse Hinds

Model: VMVSI150/TT

Status: cUL listed, Class I, Division 2, Group A, B, C, D, T2A
Rating: 120/277/347V,2.0/09/05 A

Mounting: Secured to a bracket on the ceiling.

21- Cata-Dyne Heater [Total of 3]
Manufacturer: CCI Thermal Technologies
Model: MKII 2448, Series X
Status: CSA certified, Class I, Division 2, Group D, T2C
Rating: 115V, 13.3 A
Mounting: Bolted to bracket on interior building wall.

22- Exhaust Fan Motor [Total of 3]

Manufacturer: Marathon Electric

Model: JOC 56C17E5314G P

Status: CSA certified, Class I, Division 1, Group C, D, T3B

Rating: 0.25 Horsepower, 115/208 — 230V, 4.8 /2.3 —2.4 A, Thermally protected

Mounting: Bolted to bracket on the exhaust fan that is mounted through the building wall.

23- Thermostat [Total of 3]

Manufacturer: Ruffneck

Model: XT-311

Status: CSA certified, Class I, Division 1, Group C, D
Rating: 115/230V,0.5/1 HP,480V,22 A

Mounting: Bolted to single gang box that is bolted a bracket on the interior wall.
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24- Receptacle [Total of 2]
Manufacturer: Crouse-Hinds
Model: CPS152R
Status: CSA certified, Class I, Division 1, Group C, D, Factory sealed
Rating: 125V, 20 A
Mounting: Bolted to single gang box that is bolted to brackets on the interior wall.

25- Pilot Light [Total of 3]

Manufacturer: Cooper Crouse-Hinds

Model: DSD948J1 SA

Status: cUL listed, Class I, Division 1, Group C, D, Factory sealed

Rating: 125V, 6 W

Mounting: Bolted to single gang box that is bolted a bracket on the interior wall.
26- Switch [Total of 5]

Manufacturer: Cooper Crouse-Hinds

Model: DSFS936

Status: CSA certified, Class I, Division 1, Group B, C, D, Factory sealed

Rating: 120 /277 V, 20 A

Mounting: Bolted to single gang box that is bolted a bracket on the interior wall.
27- Exhaust Fan Switch {Total of 3]

Manufacturer: Cooper Crouse-Hinds

Model: DSFS910 0 SA

Status: cUL listed, Class I, Division 1, Group C, D, Factory sealed

Rating: 115/230V, 1 HP

Mounting: Bolted to single gang box that is bolted a bracket on the interior wall.

28- HOA Switch [Total of 3]
Manufacturer: Cooper Crouse-Hinds
Model: DSD925 SA
Status: cUL listed, Class L, Division 1, Group C, D, Factory sealed
Rating: 600 V
Mounting: Bolted to single gang box that is bolted a bracket on the interior wall.

The major electrical components on the building exterior are as follows:

29- ESD Button [Total of 2]
Manufacturer: Allen-Bradley
Model: 800T-A operator / 800T-XAP sealed contact block.
Status: CSA certified, Class I, Division 2, Group A, B, C, D
Rating: 600 V, Type 4
Mounting: Secured in Allen-Bradley 800R-1HZ4 type 4 enclosure that is bolted to bracket on the
building wall.

30- Exterior Lights [Total of 2]
Manufacturer: Crouse Hinds
Model: VMVSI150/TT
Status: cUL listed, Class I, Division 2, Group A, B, C, D, T2A
Rating: 120/277/347V,2.0/09/05A
Mounting: Secured to a bracket on the building wall.
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31- Junction Box [Total of 3]
Manufacturer: Hoffman
Model: A14128CHQRFG
Status: CSA certified
Rating: Type 4, 4X, 12, 13
Mounting: Bolted to bracket on the building wall.
Special features: Lockable polymer enclosure with internal metal mounting plate. Contains the following
components:

31.1-  Terminal Block [Total of 36 / 32 / 24]
Manufacturer: Weidmuller
Model: WDU 6
Status: CSA certified
Rating: 600 V, 35 A
Mounting: Secured to rail that is screwed to the internal mounting plate.

31.2-  Ground Terminal Block [Total of 2/2 /2]
Manufacturer: Weidmuller
Model: WPE 4
Status: CSA certified
Mounting: Secured to rail that is screwed to the internal mounting plate.

NOTES

0 The product has been investigated for electrical features only. The mechanical features are not part of
this evaluation

TEST REPORT

Dielectric withstand tests as required in C22.2 No. 14-05 Clause 6.8 were performed by the submitter as per their
certified product covered under CSA file LR 231688. The submitter’s Confirmation of Dielectric-Strength
Testing reports are retained in CSA file 2349880 at CSA Edmonton facility.

Temperature Code Rating, C22.2 No. 213, Clause 6.2. — Temperature tests were waived as unit is an assembly of
certified components. The temperature code is based on the marked rating on the hottest component.

No further tests considered necessary.

End of Report
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ENERFLEX LTD.
10121 BARLOW TRAIL NE, CALGARY, ALBERTA, CANADA

UNIT: 12518

MODEL:  A/B COMPACTLOGIX

SERIAL:  12518-601

© ELECTRICAL RATING:

24 V\DC - 10 AMP

24 VDC — 10 AMP
CLASS 1 DIV 2 GR C & D

TEMP CODE: T3
APPROVAL:

" BLACK LETTERING ON

WHITE BACKGROUND

— 4" —

(LOCATED IN PANEL)

* WARNING — EXPLOSION HAZARD

2” SUBSTITUTION OF COMPONENTS MAY
IMPAIR SUITABILITY OF COMPONENTS
* FOR CLASS 1 DIV 2 LOCATIONS

AN WHITE LETTERING ON

LAMICOID DETAILS

RED BACKGROUND
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S | TAG CHANGE SEP 23/10] YK | TK
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1 | ISSUED FOR CONSTRUCTION AUG 16/10[ YK | GM
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TITLE:
ENERFI—EX CONTROL PANEL SCHEMATIC
FOR:
DRAWN BY: DATE:
T. TOCHER | DEC 22, 2009 TESI UNIT #12518
CHKD. BY: SCALE: HUSKY OIL OPERATIONS
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WIRING DESCRIPTION

CONTROL PANEL WIRING BY ENERFLEX LTD.

SKID WIRING BY ENERFLEX LTD.
WIRING BY OTHERS

TERMINAL INTERCONNECTING STRIP

— SKID WIRING TO BE STRANDED COPPER #14 AWG T-90.
— PANEL WIRING TO BE STRANDED COPPER #18 AWG TEW.

— 4 70 20 mA ANALOG CABLE BELDEN 8760
1 PAIR 18 AWG/TWISTED/SHIELDED/BLACK & WHITE
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TERMINAL SPECIFICATIONS

— TERMINALS T1 TO T18 ARE WEIDMULLER TYPE WDU 2.5N
CAT. NO. 104080

— TERMINAL -A, +B, AND —-B ARE WDU10 CAT. NO. 102030; ALY
OTHER OV TERMINALS ARE WEIDMULLER
TYPE WDU 4N CAT. NO. 104260

— TERMINALS ARE WEIDMULLER TYPE WDK 2.5N
CAT. NO. 104160 UNLESS OTHERWISE NOTED

— NOTET: CR21A + CR21B ARE PROVIDED
FOR BATTERY POWERED UNITS ONLY
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L 1 L
5 | AS BUILT DEC 10/10] YK | TK
196 L4261 — RESERVED (CR-15) = 88“N/'¥ROONL ARLEAW 169 4 | THERMOCOUPLE CARD REMOVED, ADDITION ON PAGE 5 0CT 05/10] YK | T0
2 | REVISION SEPT 8/10| YK | GM
© 1| ISSUED FOR CONSTRUCTION AUG 16/10] YK | GM
4281 4982 4983
428 14 81 ﬂ k} 89 DRIVEN EQU|PMENT 464 REV. DESCRIPTION DATE BY |APPR.
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