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Important User Information

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

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

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

liability for actual use based on the examples and diagrams.

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

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

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

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

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

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

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

> D> B

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

Allen-Bradley, Rockwell Automation, Rockwell Software, CompactLogix, ControlFLASH, Logix5000, RSLinx, RSLogix 5000, PanelView, PhaseManager, and TechConnect are trademarks of Rockwell Automation, Inc.

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


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/sgi-in001_-en-p.pdf
http://www.rockwellautomation.com/literature/

Summary of Changes

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

New and Updated This table contains the changes made to this revision.

Information Topic Page
Updated Additional Resources listing 9
Added installation instructions 15...39

For specifications, see the 1769 CompactLogix Controllers Specifications

Technical Data, publication 1769-TD005.
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Preface

Use this manual to become familiar with the CompactLogix™ controller and its

features.

This manual describes the necessary tasks to install, configure, program, and
operate a CompactLogix system. In some cases, this manual includes references to
additional documentation that provides the more comprehensive details.

Additional Information

These documents address Logix5000™ products.

Resource

Description

1769 CompactLogix Controllers Specifications Technical Data, publication 1769-TD005

Contains technical specifications and certifications for all CompactLogix controllers.

1769-L3x CompactLogix System Quick Start, publication JASIMP-QS001

Provides examples of using a 1769-L3x CompactLogix controller to connect to multiple
devices over various networks.

Logix5000 Controller Design Considerations Reference Manual, publication 1756-RM094

Provides guidelines you can follow to optimize your system. This manual also provides
system information you need to make system design choices.

Logix5000 Controllers Common Procedures Programming Manual, publication
1756-PM001

Guides the development of projects for Logix5000 controllers. It provides links to
individual guides.

Logix5000 Controllers General Instruction Set Reference Manual, publication
1756-RM003

Provides a programmer with details about each available instruction for a Logix5000
controller. You should already be familiar with how the Logix5000 controller stores and
processes data.

Logix5000 Controllers Process Control/Drives Instruction Set Reference Manual,
publication 1756-RM006

Provides a programmer with details about each function block instruction available for a
Logix5000 controller. You should already be familiar with how the Logix5000 controller
stores and processes data.

EtherNet/IP Communication Modules in Logix5000 Control Systems User Manual,
publication ENET-UMO01

Deescribes how to install and configure EtherNet/IP modules in Logix5000 control
systems.

ControlNet Communication Modules in Logix5000 Control Systems User Manual,
publication CNET-UMO01

Describes how to install and configure ControlNet modules in a Logix5000 control system.

To view or download these publications, go to:

hetp://www.rockwellautomation.com/literature

To obtain a hard copy, contact your local Allen-Bradley distributor or Rockwell

Automation sales representative.
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Notes:
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Chapter 1

1769 CompactLogix Controllers Overview

This chapter introduces the 1769 CompactLogix controllers. These controllers
offer state-of-the-art control, communication, and I/O elements in a distributed
control package.

About the 1769 The 1769 CompactLogix controller offers state-of-the-art control,
C ompa ctlo glx Controller communication, and I/O elements in a distributed control package.

Figure 1- CompactLogix Controller and 1769 1/0 Modules

1769 1/0 Modules Connected

CompactLogix Controller < &
to the CompactLogix

Controller
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Chapter1 1769 CompactLogi

x Controllers Overview

For a more flexible system, use:

o multiple controllers in a single chassis.

o multiple controllers joined across networks.

Figure 2 - CompactLogix System Overview

1769 1/0 Modules Connected
to the CompactLogix
Controller

@.

12

EtherNet/IP Link

ControlNet Link

DH-485 Link

RS-232

Modbus
Computers
Other Controllers
HMI Devices

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

Built-in ControlNet or
EtherNet/IP
Communication Ports or
1769-SDN Module
Connected to the Controller

-

e /O in multiple platforms that is distributed in many locations and
connected over multiple I/O links.

Remote I/0 Modules
Drives
Sensors

EtherNet/IP Link
ControlNet Link
DeviceNet Link

small, powerful, cost-effective system consisting of the following:

Rockwell Automation Publication 1769-UMO0T1H-EN-P - April 2012

RSLogix™ 5000 programming software

Built-in communication ports for EtherNet/IP (1769-L32E and 1769-
L35E only) and ControlNet (1769-L32C and 1769-L35CR

only) networks

A 1769-SDN communication interface module providing I/O control and
remote device configuration over DeviceNet networks

Built-in serial port on every CompactLogix controller

Compact I/O modules providing a compact, DIN-rail or panel-mounted

I/0O system




1769 CompactLogix Controllers Overview ~ Chapter 1

Table 1- CompactLogix Controller Combinations

Controller Available Memory Communication Options Number of Number of Local I/0
Tasks Supported Modules Supported
1769-L35CR 1.5MB 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)
1769-132C 750 KB 1 port ControlNet 6 16
1 port RS-232 serial (system or user protocols)
1769-132E 1 port EtherNet/IP
1 port RS-232 serial (system or user protocols)
1769-L31 512 KB 1 port RS-232 serial (system or user protocols) 4

1 port RS-232 serial (system protocol only)

Design a CompactLogix

System

When designing a CompactLogix system, determine the network configuration
and the placement of components in each location. To design your
CompactLogix system, select the following:

o I/0 devices

o Communication networks

e Controllers

o Power supplies

Rockwell Automation Publication 1769-UM011H-EN-P - April 2012
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Notes:
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Chapter 2 I

Install the 1769-L3x Controllers

Topic Page
Verify Compatibility 18
Before You Begin 18
Set the Node Address (ControlNet only) 19
Connect the 1769-BA Battery 20
Install a CompactFlash Card (optional) 21
Assemble the System 22
Mount the System 23
Make RS-232 Connections to the Controller 26
Make Ethernet Connections to the Controller 28
Make ControlNet Connections to the Controller 32
Install the Appropriate EDS Files 36
Load the Controller Firmware 36
Select the Controller’s Operating Mode 39

Use this chapter to install the CompactLogix™ controller, which must be the

lefemost module in the first bank of the system.

Rockwell Automation Publication 1769-UM01TH-EN-P - April 2012
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Chapter 2

Install the 1769-L3x Controllers

A\

WARNING: This equipment is intended for use in a Pollution Degree 2 industrial environment, in overvoltage Category Il
applications (as defined in IEC publication 60664-1), at altitudes up to 2000 meters (6562 ft) 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 enclosure must have suitable flame-retardant properties to prevent or minimize the spread
of flame, complying with a flame spread rating of 5VA, V2, V1, VO (or equivalent) if non-metallic. The interior of the enclosure
must be accessible only by the use of a tool. Subsequent sections of this publication may contain additional information
regarding specific enclosure type ratings that are required to comply with certain product safety certifications.

In addition to this publication, see the following:

+ Industrial Automation Wiring and Grounding Guidelines, Allen-Bradley” publication 1770-4.1, for additional installation
requirements

+ NEMA 250 and IEC 60529, as applicable, for explanations of the degrees of protection provided by different types of
enclosure

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

» Touch a grounded object to discharge potential static.

» Wear an approved grounding wriststrap.

» Do not touch connectors or pins on component boards.

« Do not touch circuit components inside the equipment.

+ Use a static-safe workstation, if available.

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

16
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Install the 1769-L3x Controllers

Chapter 2

Table 2 - North American Hazardous Location Approval

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

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

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

Les produits marqués "CL1, DIV 2, GP A, B, C, D" ne conviennent qu'a
une utilisation en environnements de Classe | Division 2 Groupes A, B,
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 étre utilisé
pour déterminer le code de température global du systéme. Les
combinaisons d'équipements dans le systéme sont sujettes a
inspection par les autorités locales qualifiées au moment de
l'installation.

WARNING: Explosion Hazard -

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

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

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

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

AVERTISSEMENT: Risque d’Explosion —
A + Couperle courant ous'assurer que I'environnement

est classé non dangereux avant de débrancher
I'équipement.

connecteurs. Fixer tous les connecteurs externes
reliés a cet équipement a I'aide de vis, loquets
coulissants, connecteurs filetés ou autres moyens
fournis avec ce produit.

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

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

« Couperle courant ous'assurer que I'environnement
est classé non dangereux avant de débrancher les

Table 3 - European Hazardous Location Approval

European Zone 2 Certification (The following applies when the product bears the Ex or EEx Marking)

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

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

Rockwell Automation Publication 1769-UM011H-EN-P - April 2012
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Chapter2 Install the 1769-L3x Controllers

WARNING:
A «  This equipment must be installed in an enclosure providing at least IP54

protection when applied in Zone 2 environments.

»  This equipment shall be used within its specified ratings defined by
Allen-Bradley.

«  Provisions shall be made to prevent the rated voltage from being exceeded by
transient disturbances of more than 40% when applied in Zone 2
environments.

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

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

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

Verify Compatibility

IMPORTANT The series B controllers are compatible only with the following:
«  Controller firmware revision 20 and later
+ RSLogix 5000 software version 20 and later.
Attempting to use controllers with incompatible software and firmware
revisions may result in the following:
+ Aninability to connect to the series B controller in RSLogix 5000 software
»  Unsuccessful firmware upgrades in ControlFLASH™ or AutoFlash utilities

Before You Begin Consider the following when planning your CompactLogix system:
o The CompactLogix controller is always the leftmost module in the system.

e The controller must be within four modules of the system power supply.
Some I/O modules may be up to eight 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 and the
1769-L35E controller supports as many as 30 I/O modules. Both
controllers can use a maximum of 3 I/O banks with 2 expansion cables.

e The 1769-L32C controller supports as many as 16 I/O modules in a
maximum of 3 I/O banks with 2 expansion cables. The 1769-L35CR
controller supports as many as 30 I/O modules in a maximum of 3 I/O
banks with 2 expansion cables.

o The 1769-L31 controller supports as many as 16 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.

o A 1769-ECR right end cap or 1769-ECL left end cap is required to

terminate the end of the communication bus.
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Install the 1769-L3x Controllers ~ Chapter 2

Parts List

These components are shipped with the controller.

Component Description
m 1769-BA battery
< 1747-KY controller key

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

Add nonvolatile memory

1784-CF128 Industrial CompactFlash card

Connect to the EtherNet/IP port

Standard Ethernet cable with RJ-45 connector

Connect to the ControlNet port

« (ControlNet taps for connections from controller channels A or B to the ControlNet network
« 1786-CP cable for connections from a programming terminal to the ControlNet network via the controller’s network
access port (NAP)

Set the Node Address
(ControlNet only)

Every ControlNet network requires at least one module that can store parameters
and configure the network with those parameters upon startup. The
CompactLogix controller is called a keeper because it keeps the network
configuration.

The CompactLogix controller can keep the network parameters at any legal node
address (01...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 back-up function is automatic and requires no action on
your part.

Node address switches are set to the 99 position at shipment, as shown in the

figure.

43868

Use these steps to set the node address.
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Chapter2 Install the 1769-L3x Controllers

1. Slide the side cover forward.

31504-M

3. Write the node address on the front panel overlay after setting the node
address switches.

I Connect the 1769-BA Battery The controller is shipped with the 1769-BA battery that is packed separately. To

connect the battery, follow this procedure.

ATTENTION: The 1769-BA battery is the only battery you can use with the
1769-L32E and 1769-L35E controllers. The 1747-BA battery is not compatible

WARNING: 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.

A with the 1769-L32E and 1769-L35E controllers and may cause problems.

For safety information on the handling of lithium batteries, including handling and
disposal of leaking batteries, see Guidelines for Handling Lithium Batteries
Technical Data, publication AG-5.4NOV04.

20 Rockwell Automation Publication 1769-UMO0T1H-EN-P - April 2012
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Install the 1769-L3x Controllers ~ Chapter 2

1. Remove the battery door by sliding it forward.

IMPORTANT Do not remove the plastic insulation covering the battery. The insulation is
necessary to protect the battery contacts.

2. Insert the battery connector into the connector port.

The connector is keyed to be installed with the correct polarity.

3. Insert the battery into the battery port in the battery door.

Battery

4. Slide the battery door back until it clicks into position.

TIP Atthe end of its life, the used battery should be collected

separately from any unsorted municipal waste and E
recycled.

Install a CompactFlash Card
(optional)

reading from or writing to the card, as indicated by a flashing green CF status
indicator. This could corrupt the data on the card or in the controller, as well
as corrupt the latest firmware in the controller.

2 ATTENTION: Do not remove the CompactFlash card while the controller is

The optional industrial CompactFlash card provides nonvolatile memory for a
CompactLogix controller. The card is not required for controller operation.

WARNING: 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.
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Assemble the System
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To install a CompactFlash card, push the locking tab to
the right and insert the industrial CompactFlash card
into the socket on the front of the controller.

The label of the CompactFlash card faces toward the
left. Match the orientation arrow on the card with the
arrow on the front of the controller.

To remove the CompactFlash card, push the locking tab
away from the CompactFlash card and pull the w2
CompactFlash card from the socket.

The controller can be attached to an adjacent I/O module or power supply before
or after mounting.

WARNING: The CompactLogix controller is not designed for removal and
A insertion under power.

If you insert or remove the module 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.

Refer to the illustration when installing a controller.

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, being sure it
is locked firmly in place.

make sure the bus connectors are securely locked together to be sure of
proper electrical connection.
This equipment is not resistant to sunlight or other sources of UV radiation.

2 ATTENTION: When attaching the controller, power supply, and I/0 modules,

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

debyris (such as metal chips or wire strands) is kept from falling into the
controller. Debris that falls into the controller could cause damage while the

controller is energized.

c ATTENTION: During panel or DIN-rail mounting of all devices, be sure that all

Minimum Spacing

Maintain spacing from enclosure walls, wireways, and adjacent equipment. Allow
50 mm (2 in.) of space on all sides, as shown. This provides ventilation and

electrical isolation.

50 mm

T (in)

4P

50 mm
(2 in.i

Side

CompactLogix
Controller
End Cap

Compact /0 Module
Power Supply
ompact 1/0 Module

(ve)
(=}
=
=
[=}
3
— U
S o
5 3
23
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Dimensions

The figure shows dimensions in mm (in.). Hole spacing tolerance is

+4mm (0.016 in.).
52.5 70 (1.38)
(0.59) . (206) > (276)
A [O]
118
(4.65
132
(5.20
l — ol

LI HEnE
5 4354<35> 35

38) (138) (138 (138 v

IMPORTANT  Compact I/0 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.

Ground the Wiring

Use zinc-plated yellow-chromate steel DIN rail to assure proper grounding.
The use of other DIN rail materials (such as aluminum or plastic) that can
corrode, oxidize, or are poor conductors, can result in improper or
intermittent grounding. Secure DIN rail to mounting surface approximately
every 200 mm (7.8 in.) and use end-anchors appropriately.

2 ATTENTION: This product is grounded through the DIN rail to chassis ground.

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 Allen-Bradley Industrial Automation Wiring and Grounding
Guidelines, publication 1770-4.1, for additional information.
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Mount the Panel

Mount the controller to a panel by using two screws per module. Use M4 or #8
panhead screws. Mounting screws are required on every module. This procedure
lets you use the assembled modules as a template for drilling holes in the panel.

IMPORTANT  Due to module-mounting hole tolerance, it is important to follow these
procedures.

1. On aclean 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.

TIP The grounding plate, that is, where you install the mounting screws, enables
the module to be grounded when it is panel-mounted.

6. Attach the modules to the panel by using the mounting screws.

TIP If you are mounting more modules, mount only the last one of this group and
put the others aside. This reduces remounting time when you are drilling and
tapping the next group of modules.

7. Repeat steps 1...6 for any remaining modules.

Mount the Controller on the DIN Rail

The controller can be mounted on the following DIN rails:
e EN50022-35x7.5mm (1.38 x0.30 in.)
e EN50022-35x15mm (1.38x0.59 in.)

Use zinc-plated yellow-chromate steel DIN rail to assure proper grounding.
The use of other DIN rail materials (for example, aluminum or plastic) that
can corrode, oxidize, or are poor conductors, can result in improper or
intermittent grounding. Secure DIN rail to mounting surface approximately
every 200 mm (7.8 in.) and use end-anchors appropriately.

2 ATTENTION: This product is grounded through the DIN rail to chassis ground.

1. Before mounting the controller on a DIN rail, close the DIN rail latches.

2. 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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Make RS-232 Connections to  Connect the 9-pin female end of the serial cable to the serial port of the

the Controller

26

controller.

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.

2 WARNING: If you connect or disconnect the serial cable with power applied

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

RS-232 Cable

9-pin, Female D-shell

9-pin, Male D-shell Right-angle Cable End 160 1cp
Straight Cable End 2 RDX 2 RDX
3 TXD >< 3 TXD
4DTR 4DTR
COMMON COMMON
6 DSR 6 DSR
7 RTS 7 RTS
8CTS >< 8CTS
1747-CP3 or 1756-CP3 . .
Straight Cable End Right-angle Cable End
TIP This cable must be shielded and tied to the connector housing.
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Optical Isolator (1769-L31 only)

Channel 0 is fully isolated and does not need a separate isolation device.

Channel 1 is nonisolated. If you connect channel 1 to a device outside of the

system’s enclosure, consider installing an isolator (such as the 1761-NET-AIC

interface converter) between the controller and device..

Communication
Rate Selector
Switch

Port 1: DB-9
RS-232, DTE

Select the appropriate cable.

Port 2: Mini-DIN 8
RS-232

DC Power Source
Selector Switch

Terminals for External 24V DC

Power Supply

Isolator Use Cable

No The 1756-CP3 cable attaches the controller directly to the controller.
If you make your own cable, it must be shielded and the shields must be tied to the metal shell surrounding the pins on the ends
of the cable.
You can also use a 1747-CP3 cable. This cable has a taller right-angle connector housing than the 1756-CP3 cable.

Yes The 1761-CBL-AP0O 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.

Pin DB-9 End Mini-DIN End
1 DCD DCD

2 RxD RxD

3 D D

4 DTR DTR

5 Ground Ground

6 DSR DSR

7 RTS RTS

8 as as

9 N/A N/A

DB-9 Right-angle or
Straight Cable End

8-pin, Mini-DIN
(able End

Default Serial Configuration

Channel 0 (serial port) has the following default communication configuration.

Parameter Default
Protocol DF1 full-duplex
Communication Rate 19.2 Kbps
Parity None

Station Address 0

Control Lines No Handshaking
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Parameter Default

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

TIP Only Channel 0 has a default communication push button.

The Channel 0 default communication push button is
on the front of the controller in the lower right corner
as shown in the illustration.

44736

Use the Channel 0 default communication push
button to change from the user-defined
communication configuration to the default

communication mode. The Channel 0 default

communication (DCHO) status indicator turns on
(green, steady) to indicate that the default communication configuration is
active.

TIP The default communication push button is recessed.

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 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 software project file. To do this online with RSLogix 5000
software, access the Controller Properties dialog box and enter parameters on
the Serial Port, System Protocol, and User Protocol tabs.

‘ Use the Channel 0 Default Communication Push Button

Make Ethernet Connections  The 1769-L32E and 1769-L35E controller are shipped with the BOOTP utility
to the Controller enabled. You must assign an IP address to the Ethernet port for the controller to

communicate over an EtherNet/IP network.

applied to this module or any device on the network, an electrical arc can occur.

2 WARNING: If you connect or disconnect the communication cable with power
This could cause an explosion in hazardous location installations.

Be sure that power is removed or the area is nonhazardous before proceeding
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Connect the RJ-45 connector of the Ethernet cable to the Ethernet port (top
port) on the controller.

ATTENTION: Do not plug a DH-485 network cable or a NAP cable into the
Ethernet port. Undesirable behavior or damage to the port may result.

PNIG=EEN
_| g 8
_ g g4
g NC
7 —NC
6 RD- —
- —
BN —
3 RD+
2 1D- RJ-45
1 D+

Assign an IP Address

You can set the IP address by using any of these utilities:

o Rockwell BOOTP Utility (available with RSLinx®and RSLogix 5000
software)

¢ RSLinx software
o RSLogix 5000 software

Use BOOTP to Set the IP Address

The BOOTP utility is a standalone program in one of the following directories:

o RSLinx Tools directory in the Rockwell Software program folder on the
Start menu

The utility is automatically installed when you install RSLinx software.

o Utils directory on the RSLogix 5000 software installation CD
Follow this procedure to use the BOOTP utility.

1. Start the BOOTP software.
2. Select Tools>Network Settings.

3. Enter the Ethernet mask and gateway.
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4. Click OK.
HNetwork Settings El
Defaults

SubnetMask: | 255 . 255 . 224 . O
Gateway | 1] o . 0 .0
Frirnary DMS: | 0 a o .0
Secondary DNS: | 0 o . o0 .0

Dromain Mame: |

Cancel

In the BOOTP Request History dialog box, you see the hardware
addresses of devices issuing BOOTP requests.

5. Double-click the hardware address of the device you want to configure.

55 BOOTP/DHCP Server 2.3 (==

Ele Tools Help

Fequest History

Clear Historp | Add to Relation List

(heminsec) | Type | Ethemet Address (MAC) 1P fddress Hostname:
855,08 BOOTP  00:00BC:21:A40:56
855.02 BOOTP  00:00BC:21:A4056
854:55 BOOTP 00:00BC:21:A40.56
BOOTP 00:00BC:21:A056

Relation List

Etheret Address [MAL)] [ Tope [ IPAddiess [ Hostname | Description

New |

Status Entiies

Unable to service BOOTP request from O0:00BC:21:40:56. 00f 256

TIP The hardware address is on the sticker 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.

The New Entry dialog box displays the device’s Ethernet Address (MAC).
6. Enter the IP address.
7. Click OK.

Ethermet Address (MAC) |I]l]:l]l]:BC:2] :AD:GG

IPaddess | 130 . 151 . 217 . 3

Hostrame: |

Drescriplion: |

ok Cancel

8. To permanently assign this configuration to the device, highlight the
device and click Disable BOOTP/DHCP.

When you cycle power, the device uses the configuration you assigned and
does not issue a BOOTP request.

Rockwell Automation Publication 1769-UMO0T1H-EN-P - April 2012



Install the 1769-L3x Controllers ~ Chapter 2

Use RSLinx Software to Set the IP Address

You can use RSLinx software, version 2.41 or later, to set the IP address.

o

. Make sure the controller that uses the IP address is installed and running.
2. Connect to the controller via the serial connection (see page 26).

3. Start RSLinx software.

The RSWho dialog box opens.

4. Navigate to the Ethernet network via the serial network.

Eie Edt View Communications Station DDE/OPC Securty Window Help

=| 5| 218| Bl12| ¥

|V Autcbrowse ° Mot Browsing

=) [ workstation, USMAYRDCOLLINLL
#-&5 Linx Gateways, Ethernet fﬁ

5 1784-PCD-1, Devicehlet A Ethernet
= @& AB_DF1-1, DFL
= [} o, CompactLogix Pracessor, Ricks_L3SE
&= ) Backplane, CompactLogix System
fl 00, CompactLagix Processor

[ [ [osnzpos [09:3zam

For Help, press F1

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

6. Sclect the Port Configuration tab.

7. Click the appropriate radio button to choose the Network Configuration

type.
x

General Port Configuration |

Network Configuration Type
’7 & Bt © Dynamic

1 Use BHCP fo obtain netwark configuration

| Us= BOOTP to ohatain netvork configuration

IP Address 0. 88 . 60 . 120
Netwark Mask: 255 . 255 284 . 0
Gateway Address 0.8 60 1
Primary Narme T E—
Server

Secondary Name ]
Server

Domain Narme:

HostName:

Status:  [NetwarkIntertacs Configurect

ok | caes | sy | Hee |

8. Enter the IP address, network (subnet) mask, and gateway address (if
needed).
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Use 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 26).
3. Start RSLogix 5000 software.

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

=l &=
i ]
o

Generl | Comecion| Mot Ino (P& Carigraier |

1P Address: 130151217 . 3

5. Choose the Port Configuration tab.
6. Specify the IP address.

7. Click Apply.

8. 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.

Make ControlNet The CompactLogix 1769-L32C and 1769-L35CR controllers connect to the
. ControlNet network. The CompactLogix 1769-L32C controller supports
Connections to the Controller channel A connections only. The CompactLogix 1769-L35CR controller
supports channels A and B (redundant media) connections.

For permanent connections to the network, you connect the module to the

ControlNet network by using a ControlNet tap (for example, 1786-TPR,
1786-TPS, 1786-TPYR, 1786-TPYS).
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The figure shows an example ControlNet network using redundant media.

Item Description

1 ControlNet node

2 Redundant media available on 1769-L35CR only
3 ControlNet link

When connecting the CompactLogix controller to a ControlNet network, also
refer to the following documentation:

ControlNet Coax Tap Installation Instructions, publication 1786-IN007

ControlNet Coax Media Planning and Installation Guide, publication

CNET-IN002

ControlNet Fiber Media Planning and Installation Guide, publication

CNET-IN001

(catalog number 1786-TPS or 1786-TPYS) because of the location of the BNC
connectors on the bottom of the module.

Connect the Controller to the Network via a ControlNet Tap

Typically, ControlNet taps are used to make permanent connections from the
CompactLogix controller to the network. Perform the following steps to connect
the module to the network by using a ControlNet tap.

conductive material.

2 ATTENTION: Do not allow any metal portions of the tap to contact any

If you disconnect the tap from the module, place the dust cap back on the straight
or right angle connector to prevent the connector from accidentally contacting a
metallic grounded surface.

IMPORTANT  For network connections we recommend taps with a straight connector ‘
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1. Remove and save the dust caps from the ControlNet taps.

3

Item Description
1 Segment 1

2 Segment 2
3 Dust caps

2. Connect the tap’s straight or right-angle connector to the module’s BNC

connector as shown in the figure.

Description

Segment 1

Segment 2

Tap connected to a CompactLogix controller not using redundant media

Tap connected to a CompactLogix controller using redundant media (1769-L35CR
unit only)

Tap

IMPORTANT  To preventinadvertent reversal of the tap connections (resulting in incorrect

status displays requiring troubleshooting), check the tap drop cable for the
label indicating the attached segment before making your connection.

applied to this module or any device on the network, an electrical arc can occur.

2 WARNING: If you connect or disconnect the communication cable with power

This could cause an explosion in hazardous location installations.
Be sure that power is removed or the area is nonhazardous before proceeding
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Connect a Programming Terminal to the Network via a 1786-CP Cable

You can use the CompactLogix controller’s network access port (NAP) to
connect a programming terminal to the ControlNet network. The figure shows
the 1786-CP cable connections.

10D 10D
2RDX

2RDX

.

3TXD 3TXD

4DTR 4DTR
COMMON COMMON
6DSR 6DSR

TRTS :>C TRTS
8CTS 8CTS

9 9

purposes only and not intended for permanent connection. If you connect or
disconnect the NAP cable with power applied to this module or any device on
the network, an electrical arc can occur. This could cause an explosion in
hazardous location installations.

2 WARNING: The NAP port is intended for temporary local-programming

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

ATTENTION: Use the 1786-CP cable when you connect a programming
A terminal to the network through the NAP.

Using another cable could result in possible network failures or product damage.

Connect one end of the 1786-CP cable to the CompactLogix controller and the
other end to the NAP of the programming terminal.

EtherNet/IP network to the NAP. Undesirable behavior and/or damage to the

2 ATTENTION: Do not plug a DH-485 network cable or an RJ45 connector for the
port may result.
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Install the Appropriate EDS
Files

Load the Controller Firmware

If you have RSLinx software, version 2.42 or later, the most current EDS files
were installed with the software. If you are using an earlier version of RSLinx
software, you might need to install EDS files.

You need EDS files for these devices:
o 1769 CompactLogix controllers
e 1769 CompactBus
o 1769 local adapter

All of these EDS files, except for the 1769 CompactBus file, are updated for each
firmware revision. There is also a version 1 of the controller EDS file that you
need for new controllers. Each controller is shipped with revision 1 firmware. To
update the firmware, you must have the revision 1 EDS file

(0001000E00410100.eds) installed for the controller.

The EDS files are available on the RSLogix 5000 Enterprise Series software CD.
The files are also available at http://www.ab.com/networks/eds.

You must download the current firmware before you can use the controller.

To load firmware, you can use any of the following:

o ControlFLASH utility that is shipped with RSLogix 5000 programming
software

e AutoFlash that launches through RSLogix 5000 software when you
download a project and the controller does not have the matching
firmware revision

o CompactFlash card (catalog number 1784-CF128) with valid memory
already loaded

If you use the ControlFLASH or AutoFlash utilities, you need a network
connection to the controller.

The firmware is available with RSLogix 5000 software or you can download it
from the support website. Go to

http://www.rockwellautomation.com/support/.

Follow these steps to download firmware from the support website.

1. On the Rockwell Automation Support Page, click Software Updates,
Firmware and Other Downloads under the Other Tools heading.
Click Firmware Updates.

Select the appropriate firmware update.

Select the firmware revision.

AN o

Click a revision file to unzip the data.
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Use the ControlFLASH Utility to Load Firmware

You can use the ControlFLASH utility to load firmware through a serial
connection.

AU A T o s

A

10.

11.
12.

Make sure the appropriate network connection is made before starting.
Start the ControlFLASH utility.

When the Welcome dialog box appears, click Next.

Choose 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.

Choose the controller and click OK.

Choose 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 dialog box displays Update
complete.

Click OK.
To close the ControlFLASH utility, click Cancel and then click Yes.

Use AutoFlash to Load Firmware

You can use AutoFlash to load firmware through a network connection.

IMPORTANT  When upgrading your controller firmware, it is extremely important to allow

the upgrade to complete without interruption.

If you interrupt the firmware upgrade either in the software or by disturbing
the physical media, you may render the controller inoperable.

For more information about upgrading your CompactLogix controller
firmware, see information posted at
http://www.rockwellautomation.com/knowledgebase/.

Make sure the appropriate network connection is made and your network
driver is configured in RSLinx software.

Use RSLogix 5000 programming software to create a controller project.

Click RSWho to specify the controller path.
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4. Select your controller and click Download.

You may also choose to click Update Firmware to complete this process. If
you do so, skip to step 8.

A dialog box displays indicating that the project revision and controller
firmware revision are different.
5. Click Update Firmware.

6. Use the checkbox and pull-down menu to select your controller and
firmware revision.

7. Click Update.
8. Click Yes.

The firmware upgrade begins.

IMPORTANT DO NOT INTERRUPT THE FIRMWARE UPGRADE ONCE IT HAS BEGUN.
Interrupting the firmware upgrade may result in an inoperable controller.

When the firmware upgrade is complete, the Download dialog box appears and
you may continue by downloading your project to the controller.

Use 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 the
CompactFlash card 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.

2. Access the Nonvolatile Memory tab of the Controller Properties dialog
box.
Be sure to select Load Image On Powerup when you save to the card.

3. Remove the card and insert it into a controller that will use the same

firmware and controller user program.

When you apply power to 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 Position

Description

Run

« Upload projects.

« Run the program and enable outputs.

+ 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.

+ You cannot change the mode by using the programming software while the keyswitch

is in the Run position.

Prog

Disable outputs.

is in the Prog position.

Upload/download projects.

Create, modify, and delete tasks, programs, or routines.

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

Rem

» Upload/download projects.
« (hange between Remote Program, Remote Test, and Remote Run modes through the

programming software.

Remote Run .

The controller executes (scans) tasks.
Enable outputs.
Edit online.

Remote Program

Disable outputs.

(reate, modify, and delete tasks, programs, or routines.
Download projects.

Edit online.

The controller does not execute (scan) tasks.

Remote Test .

Execute tasks with outputs disabled.
Edit online.
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Notes:
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the Serial Port

Connect to the Controller via the Serial Port

This chapter describes how to connect to the controller via the serial port so that
you can configure the controller and upload or download a project to
the controller.

Topic Page
Connect to the Controller via the Serial Port 41
Configure the Serial Driver 43
Select the Controller Path 45

For the CompactLogix controller to operate on a serial network, you need:
e aworkstation with a serial port.
o RSLinx software to configure the serial communication driver.

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

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

Figure 3 - Serial Connection to Controller

1769-L31 Controller Personal Computer

1747-CP3 or 1756-
(P3 Serial Cable

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.

For more information on installing an isolator, see Configure an Isolator on page

57.
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To connect a serial cable, perform this procedure.

1. Obtain a 1747-CP3 or 1756-CP3 serial cable.

TIP If you make your own serial cable, complete this procedure.

« Limit the length to 15.2 m (50 ft).
«  Wire the connectors.

Workstation Controller

1( 1(
2RDX 2 RDX
3D —— — 3TXD
4DIR [ X == 4DIR

COMMON OMMON

— 6DSR 6DSR —

RS [ 1 7RTS
8(TS 8(TS
9 9

2. Connect the cable to your controller and workstation.

42 Rockwell Automation Publication 1769-UMO011H-EN-P - April 2012



Connect to the Controller via the Serial Port

Chapter 3

Configure the Serial Driver

Use RSLinx software to configure the RS-232 DF1 Device driver for serial
communication. To configure the driver, perform this procedure.

1. From the communication pull-down menu, choose Configure Drivers.

25 RSLinx Professional

(5[ = ST Communications
R5who

Station DDEJOPC  Security

Figui
Configure Shortcuts, .,
Configure Client Applications. ..
Configure CIP Options. ..

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

The Configure Drivers dialog box box appears.

Configure Drivers

Help

Available Driver Types:
|R5-232 DF1 devices |

Ethernet devices

O Ethermetd|P Driver

1784-KT AKTR[D)/PETHD)/PCME. for DH+/DH-485 devices
1784-KTC[) for ControlMet devices

DF1 Polling Master Driver

1784-PCC for ControlMet devices

1784-PCICIS] for ControlMet devices

1747-PIC / AIC+ Driver

DF1 Slave Driver

5-5 504502 for DH+ devices

Wirtual B ackplane [SoftLogi=58xx]

Drevicetlet Drivers (1784-PCD/PCIDS 17F0-KFD . SDNPT drivers)
PLC-5 [DH+] Emulator driver

SLC 600 [DH485] Emulator driver

SoftLogixb driver

Femate Devices via Ling Gateway

Statug

[
e
[
[
[

2. From the Available Driver Types pull-down menu, choose the RS-232
DF1 Device driver.

3. Click Add New to add the driver.

The Add New RSLinx Driver dialog box box appears.

Add New RSLinx Driver,

Choose a name faor the new driver. oK
[15 characters maximum)

Lok |
Cancel

|4B_DF1-1

4. Specify the driver name and click OK.
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The Configure RS-232 DF1 Devices dialog box appears.

Configure RS-232 DE1 Devices

Device Mame:  AB_DF1-1

Comm Port | COM1 - (IR | ogix 5550 / Compactlogix

Baud Rate: 19200 - Station Mumber: ’007

[Decimal]
Farity: |Mane - Emor Checking:  |ECC -
Stop Bits: |1 - Protocol:  |Full Duples -

Auto-Configure

I Use Madem Dialer
QK | Cancel | Delete | Help

5. Specify the serial port settings.

a. From the Comm Port pull-down menu, choose the serial port on the
workstation to which the cable is connected.

b. From the Device pull-down menu, choose Logix 5550-Serial Port.

c. Click Auto-Configure.

6. Verify that the Auto-Configuration was successful.

If Then
Yes Click OK.
No Go to step 5 and verify that you selected the correct communication port.

7. Click Close.
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Select the Controller Path To select the controller path, perform this procedure.

1. In RSLogix 5000 programming software, open a project for the controller.

Openflmport Project fgl
Look in: |Lf} Rockwel Autoration j |‘=_“F B~
) @Absolute_Position_Dri\reLogix @ FBOLevelContralSimulation
@ @Cam_Recovery_MCSV @ Indirect_Addressing
My Recent  @cMET_messaging ) kinetix6000_Hame_Basic
Documerts @CompactLogix_IO_Example @ LD_Scale_value_wis
T @Coord_Motion_BIend_Circle_Diamond_Square @ Look_Up_#_Bar_Code
@Coord_Motion_DriII_Cycle_InFeed_Blend @ Messaqging_Zonfiguration_1756_PLS
Desktop G cPU_Chassis_Info_MSG G ModbusMaster
. @DayOFWeek @ ModbusSlave
J @Dleus_messaging @ Mation
@Equipment_Phase_Sequencer @ MSGE_To_Mulkiple_Controllers
My Documents . :
@EtherNet_IP_PowerF|ex4x_MuIt|Dr|ve @ Multiple_BTs_Ower_CantrolMet
- @EtherNet_IP_PowerFIe><4><_SingIeDrive @ Multiple_BTs_Crver_RIO
3'14‘5 GHPLCS status
My Computer F3 |

Cancel

.‘5‘] File name: [Examphe:_for_1763_ASCI_Maduls | Op

My Network Filess of type: |AII RS Laaix 5000 Files [ ACD." L5K)
Places

iy,

Help

2. From the Communications pull-down menu, choose Who Active.
¢t RSLogix 5000 - Example_for_1769_ASCII_Module

File Edit ‘iew Search Logic

||3q|n| §| | | | w\hnnctive

%ect Recent Path...

Communications [l =t

DOffline fl. I RUM
Mo Forces | F oK. G0 Online
BAT
i a Upload. ..
Ho Edits =3
Dovvnload

The Who Active dialog box appears.

% Who Active . =1olx|

¥ Autobrowse | Hefresh I

wWorkstation, USMATYASCOI0L Go Online I
&= Linx Gateways, Ethernet
E-#5 AB_DF1-1, DF1 Uplaad... |
Eg 01, CompactLogix Contrallerl
-]} Backplane, CompactLogix System Download |
&= AB_ETHIP-1, Ethernet -
(2% AB_PCIC-1, Contraliet Update Fimuvare... |
Cloze |
Help |

3. Expand the communication driver to the level of the controller.

4. Select the controller.
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Controller Options

Once you have selected a controller, you have several options.

To Choose
Monitor the project in the controller Go Online
Transfer a copy of the project from the controller to RSLogix 5000 software Upload
Transfer the open project to the controller Download
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Communicate over Networks

This chapter explains how CompactLogix controllers support additional

networks to enable various functions.

Table 4 - CompactLogix Controller Network Support

Function Example
Control distributed (remote) I/0. e )
« EtherNet/IP o= = CompactLogix Controller
« (ontrolNet [ﬂ
« DeviceNet @L
DeviceNet Network
\» Distributed (remote)
1/0 Platform
Produce/consume (interlock) data between controllers. o,
+ EtherNet/IP CompactLogix Controller
« ControlNet
ControlNet Network
‘ Other Logix5000
T Controller
Send and receive messages to and from other devices.
This includes access to the controller via RSLogix 5000 .
programming software. { CompactLogix Controller
« EtherNet/IP
« ControlNet
» DeviceNet (to devices only)
« serial EtherNet/IP Network
« DH-485
|j |j |j |j Other Remote Devices

Topic Page

EtherNet/IP Network Communication 48

ControlNet Network Communication 50

DeviceNet Communication 53

Serial Communication 55

DH-485 Network Communication 72
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The EtherNet/IP network offers a full suite of control, configuration and data
collection services by layering the Common Industrial Protocol (CIP) over the
standard Internet protocols, such as TCP/IP and UDP. This combination of
well-accepted standards provides the capability required to both support
information data exchange and control applications.

EtherNet/IP Network
Communication

The EtherNet/IP network also uses commercial, off-the-shelf Ethernet
components and physical media, providing you with a cost-effective plant-floor
solution.

For EtherNet/IP communication, you can use these CompactLogix controllers
with a built-in EtherNet/IP communication port:

e 1769-L32E CompactLogix controller
e 1769-L35E CompactLogix controller

You can use several software products with a 1769 CompactLogix controller on
an EtherNet/IP network.

Table 5 - EtherNet/IP Network Software Combinations

Software Functions Requirement
RSLogix 5000 programming software | « Configure the CompactLogix Yes
project

« Define EtherNet/IP
communication

BOOTP/DHCP utility with RSLogix
5000 programming software

Assign IP addresses to devicesonan | No

EtherNet/IP network

RSNetWorx software for an
EtherNet/IP network

Configure EtherNet/IP devices by IP
addresses and/or host names

No

The EtherNet/IP communication modules:
e support messaging, produced/consumed tags, HMI, and distributed I/O.
o encapsulate messages within standard TCP/UDP/IP protocol.
e share a common application layer with ControlNet and DeviceNet.
o interface via RJ45, category 5, unshielded, twisted-pair cable.
o support half/full-duplex 10 Mbps or 100 Mbps operation.
e support standard switches.
e require no network scheduling.

e require no routing tables.

In this example:
o the controllers produce and consume tags amongst themselves.

o the controllers initiate MSG instructions that send and receive data or
configure devices.

o the personal computer uploads or downloads projects to the controllers.

o the personal computer configures devices on an EtherNet/IP network.
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Figure 4 - CompactLogix EtherNet/IP Overview
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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
communication 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 (RPI) or the program, such as a MSG instruction. Unscheduled

messaging lets you send and receive data when needed.
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ControlNet Network
Communication

50

The 1769-L32E and 1769-L35E controllers support 100 connections. However,
the built-in EtherNet/IP port supports only 32 CIP connections over an
EtherNet/IP network. With these controllers, the number of end-node
connections they effectively support depends on a connection’s RP1.

Requested Packet Interval Max EtherNet/IP Port Communication Connections
2ms 2

4ms 5

8ms 10

16 ms 18

32 ms+ 25+

You can use all 32 communication connections on the built-in EtherNet/IP port.
However, we recommend that you leave some connections available for tasks
such as going online and non-I/O purposes.

ControlNet is a real-time control network that provides high-speed transport of
both time-critical I/O and interlocking data and messaging data, including
uploading and downloading of programming and configuration data on a single
physical-media link. The ControlNet network’s highly-efficient data transfer
capability significantly enhances I/O performance and peer-to-peer
communication in any system or application.

The ControlNet network is highly deterministic and repeatable and remains
unaffected as devices are connected or disconnected from the network. This
robust quality results in dependable, synchronized, and coordinated real-time
performance.

The ControlNet network often functions as:
e the default network for the CompactLogix platform.

o asubstitute/replacement for the remote I/O (RIO) network because the
ControlNet network adeptly handles large numbers of I/O points.

o abackbone to multiple distributed DeviceNet networks.

e apeer interlocking network.

For ControlNet communication, you can use these CompactLogix controllers
with a built-in ControlNet communication port:

e 1769-L32C CompactLogix controller
e 1769-L35CR CompactLogix controller
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You can use these software products with a 1769 CompactLogix controller on a
ControlNet network.

Table 6 - ControlNet Network Software Combinations

Software Functions Requirement

Configure the CompactLogix
project

« Define EtherNet/IP
communication

RSLogix 5000 programming software

Yes

RSNetWorx for ControlNet software

Configure the ControlNet network

« Define the NUT (network update
time)

« Schedule the ControlNet network

The ControlNet communication modules:
e support messaging, produced/consumed tags and distributed I/O.

e share a common application layer with DeviceNet and EtherNet/IP
networks.

e require no routing tables.

o support the use of coax and fiber repeaters for isolation and increased
distance.

In this example:
o the controllers produce and consume tags amongst themselves.

o the controllers initiate MSG instructions that send and receive data or
configure devices.

o the personal computer uploads or downloads projects to the controllers.

o the personal computer configures devices on ControlNet, and configures
the network itself.
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Figure 5 - CompactLogix ControlNet Overview
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Connections over ControlNet

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
communication between devices compared to unconnected messages.

Table 7 - ControlNet Connection Methods

Connection Method Description

Scheduled A scheduled connection is unique to ControlNet communication. A scheduled connection lets you send and receive data repeatedly at a set interval,
which is the requested packet interval (RP1). For example, a connection to an I/0 module is a scheduled connection because you repeatedly receive
data from the module at a specified interval. Other scheduled connections include connections to:

. communication devices.

«  produced/consumed tags.

On a ControlNet network, you must use RSNetWorx for ControlNet to enable all scheduled connections and establish a network update time (NUT).
Scheduling a connection reserves network bandwidth to specifically handle the connection.

Unscheduled An unscheduled connection is a message transfer between nodes that is triggered by ladder logic or the program (such as a MSG instruction).
Unscheduled messaging lets you send and receive data when needed. Unscheduled messages use the remainder of network bandwidth after
scheduled connections are allocated.
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DeviceNet Communication

The 1769-L32C and 1769-L35CR controllers support 100 connections.
However, the built-in ControlNet port only supports 32 communication
connections. With these controllers, the number of end-node connections they
effectively support depends on the connection’s NUT and RPL

NUT RPI Supported ControlNet Communication Connections")
2ms 2ms 0..1

3ms 3ms 1.2

5ms 5ms 3.4

10ms 10ms 6..9

14 ms 14 ms 10...12

5ms 20 ms 12..16

4ms 64 ms 3

(1) Foreach NUT/RPI combination, the number of connections supported is listed in a range. The lower number is the number of
connections we recommend you make to maintain reasonable ControlNet port CPU utilization rates. The higher number is the
maximum number of connections possible for that NUT/RPI combination.

You can use all 32 communication connections on the built-in ControlNet port.
However, we recommend that you leave some connections available for tasks
such as going online and unscheduled network traffic.

The DeviceNet network uses the Common Industrial Protocol (CIP) to provide
the control, configuration, and data collection capabilities for industrial devices.
The DeviceNet network uses the proven Controller Area Network (CAN)
technology, which lowers installation costs and decreases installation time and
costly downtime.

A DeviceNet network provides access to the intelligence present in your devices
by letting you connect devices directly to plant-floor controllers without having
to hard wire each device into an I/O module.

Table 8 - CompactLogix DeviceNet Communication Interfaces

If your application Select
Communicates with other DeviceNet devices 1769-SDN DeviceNet

- Uses the controller as a master or slave on DeviceNet scanner module
Uses a controller ControlNet, Ethernet or serial port for other communication

+ Accesses remote Compact I/0 over a DeviceNet network 1769-ADN DeviceNet
Sends remote I/0 data for as many as 30 modules back to scanner or controller adapter module

(1) This table specifically describes using the 1769-ADN module to access remote Compact I/0 over DeviceNet. However, CompactLogix
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 I/0 modules, you must select the 1734-ADN.
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CompactLogix
Controller with 1769-SDN

Figure 6 - CompactLogix DeviceNet Overview
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You can use these software products with a 1769 CompactLogix controller on a

DeviceNet network.

Table 9 - CompactLogix DeviceNet Software Combinations

Software

Functions

Requirement

RSLogix 5000 programming software

Configure the CompactLogix
project

Define EtherNet/IP
communication

RSNetWorx software for DeviceNet

Configure DeviceNet devices
Define the scan list for DeviceNet
devices

Yes

The DeviceNet communication module:

e supports messaging to devices, not controller to controller.
o shares a common application layer with ControlNet and EtherNet/IP.

o offers diagnostics for improved data collection and fault detection.

e requires less wiring than traditional, hardwired systems.
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You can use a linking device as a:

e gateway to connect information.

o control-level network to device-level network for programming,
configuration, control or data collection.

router/bridge to connect the EtherNet/IP or ControlNet network to the

DeviceNet network.

Figure 7 - CompactLogix Linking Device Overview

e

T <3

il
AT
i

| ControlLogix Controller with
1756-ENBT Module

EtherNet/IP Network

Personal Computer

CompactLogix System with :

1769-ADN DeviceN
Adapter

Serial Communication

et

CompactLogix Controller with
Built-in EtherNet/IP
Communication Port

FLEX Adapterand /0 75| 1783-EN2DN
Linking Device

DeviceNet Network

M_

0000
0000
I Sensor
Motor Elushbutton
Starter L uster i -
2 S T
* Pt \iij il
= ~— Bar Code
Input/Output == Indicator Scanner
Devices PowerFlex AC Lights

Drive

CompactLogix controllers have a built-in RS-232 port.

e 1769-L32C, -L32E, -L35CR, and -L35E CompactLogix controllers have
one built-in RS-232 port. By default, that port is channel 0 on these
controllers.

e The 1769-L31 CompactLogix controller has two RS-232 ports. One port
only allows DF1 protocol only. The second port accepts DF1 and ASCII

protocol.

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

You can configure the serial port of the controller for several modes.
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Table 10 - CompactLogix Serial Port Configurations

Mode

Modes

DF1 Point-to-Point

Communicate between the controller and one other DF1-protocol-compatible device.
This is the default system mode. Default parameters are:

« Baud Rate: 19,200

« DataBits: 8

- Parity: None

« Stop Bits: 1

« (ontrol Line: No Handshake

« RTSsend Delay: 0

« RTS Off Delay: 0

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

DF1 Master

Control 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...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

Use 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...255 nodes to a single link. In DF1 slave mode, a controller uses DF1 half-duplex protocol.

+ Onenode 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.

DF1 Radio Modem

+ Compatible with SLC500 and MicroLogix1500 controllers.
« This mode supports master and slave, and store and forward modes.

User (channel 0 only)

Communicate with ASCII devices.
This requires your program to use ASCll instructions to transmit data to and from ASCII device.

DH-485 « Communicate with other DH-485 devices.
« This multi-master, token-passing network allows programming and peer-to-peer messaging.
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Configure an Isolator

Channel 0 on the CompactLogix controllers is fully isolated and does not need a
separate isolation device. Channel 1 on the 1769-L31 controller is not an isolated
serial port. To configure an isolator, perform this procedure.

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.

~<a— Port2: Mini-DIN 8 RS-232

Baud Rate Selector Switch g

Port 1: DB-9 RS-232, DTE ~a——— DCPower Source Selector Switch

Terminals for External 24V DC
Power Supply

Rockwell Automation Publication 1769-UMO0T1H-EN-P - April 2012 57



Chapter 4

Communicate over Networks

58

2. Select the appropriate cable.

Are you using an isolator?

Then use this cable

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 that of
the 1756-CP3 cable.

Yes

The 1761-CBL-AP0O 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.

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 D D

4 DTR DTR

5 Ground Ground

6 DSR DSR

7 RTS RTS

8 as as

9 NA NA

3. Connect the appropriate cable to the serial port.
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Communicate with DF1 Devices

You can configure the controller as a master or slave on a serial communication
network. Use serial communication when:

o the system contains three or more stations.

e communication occur regularly and require leased-line, radio, or
power-line modem.

ATTENTION: Only the 1769-L31 controller has more than one RS-232
port. All other 1769 controllers are limited to one RS-232 port.

EtherNet/IP

Modem

To configure the controller for DF1 communication, perform this procedure.

1. In RSLogix 5000 programming software, right-click your controller and
select Properties.

=4 1769-L350
Zr Contrt
=& Compactg
fl [0]cd
f 1117 |
[4
Azjar Fautt ]
finar Fautt Properties’  AltiEnter ||
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The Controller Properties dialog box appears.

z Controller Properties - Example_for_1769_ASCII_Module

Date/Time | Advanced | SFCEsecuon | Fie | Morwolatls Memory | Memory |
General Serial Port® System Protacal ] User Protocal I tdajor Faults I Himor Faults 1
Mode:

Baud Rate: ’m

Data Bits: m

Prarity: m

Stop Bits: m

Cantrol Line: W

r

RTS Send Delay: |0 (=20 ms|
ATS O Delay: [0 (%20 ms]
DCD ‘wait Delay: [x1 sec)

. Click the Serial Port tab.

2

3. From the Mode pull-down menu, choose System.
4. Specify communication settings.
5

. Click the System Protocol tab.

% Controller Properties - Example_for_1769_ASCIl_Module

D ate/Time ] Advanced | SFC Execution ] File: ] Narvalatile Memary temarny ]
General | GSerialPort®  System Protocol ] User Pratocal | Major Faults | Minor Faults |

_ _ Error Detection
Protocal: DF1 Point ko Point & BCC  C CRC

Station Address: 1]

MAK. Receive Limit: 3

EMG Tranzmit Limnit: 3

ACK Timeout; 50 [%20 ms)
Embedded Responses: |Autadetect -

6. From the Protocol pull-down menu, choose a DF1 protocol.

|v Enable Duplizate Detection

7. Specify DF1 settings.
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DF1 Radio Modem Support

Your ControlLogix controller includes a driver that lets it to communicate over
the DF1 Radio Modem protocol. This driver implements a protocol, optimized
for use with radio modem networks, that is a hybrid between DF1 full-duplex
protocol and DF1 half-duplex protocol, and therefore is not compatible with
either of these protocols.

IMPORTANT

The DF1 radio modem driver should be used only among devices that support and are configured
for the DF1 radio modem protocol.

Additionally, there are some radio modem network configurations that will not work with the
DF1 radio modem driver. In these configurations, continue to use DF1 half-duplex protocol.

EtherhistAr

A

1]
1M |'
]
Modem —
(5] Micdem

Like DF1 full-duplex protocol, DF1 radio modem lets any node to connect to
any other node at any time (if the radio modem network supports full-duplex
data port buffering and radio transmission collision avoidance). Like DF1
half-duplex protocol, a node ignores any packets received that have a destination
address other than its own, with the exception of broadcast packets and
pass-through packets.

Unlike either DF1 full-duplex or DF1 half-duplex protocols, DF1 radio modem
protocol does not include ACKs, NAKs, ENQs, or poll packets. Data integrity is
assured by the CRC checksum.

Using the DF1 Radio Modem Driver

The DF1 radio modem driver can be configured as the system mode driver by
using RSLogix 5000 programming software, version 17 or later.

To configure the controller for DF1 Radio Modem communication, perform this
procedure.
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1. In the Controller Organizer of RSLogix 5000 programming software,

right-click your controller and select Properties.
2B | |
8 [7]1756-PsE [

Properties Alt+Enter
[

The Controller Properties dialog box appears.
ollar Properties - PLSSampleP roject 8|

DatorTira | Advanced| SFC Essculion]|  Fils | Aedurdancy | Monvolstie Memory | Memon: |
Gererd  SoialPo | Syctees Prctocal | User Pratocal | Maior Fauks | Miar Feuits |

U .

Baud Ate: 15200 =

Dlata Bita: E X

Parity: m

Stop Bits: 1 it

Canitrol Line: No Hancshake -
r

ATS Send Delay. |0 [+ 1)
ATS Df Delay: [0 (420 )
DCD il Dzt [CIEEE)

ok | Caneel | Heip

2. Click the System Protocol tab.

antraller Praperties - Example_for_Controllogix_controller

bevenced | SFCEwecubion | Fle | Redudeoy | Moneddde Merow | Memow |
Gereenl | Gena Pt SysemProtacol | UserPiomcal | Meioe Fauks | MinoeFauks | DateTime |

....................... Emal Delectian

Frofcenl: DF1 Fladia Medem ) W e
Station Addess i -
[~ Enable Siors and Foreeond

3. From the Protocol pull-down menu, choose DF1 Radio Modem.
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4. Specify DF1 Radio Modem system protocol settings.

Setting Description

Station Address Specifies the node address of the controller on the serial network. Select a number 1. ... 254 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.

Error Detection Click one of the radio buttons to specify the error detection scheme used for all messages.

« BCC- the processor sends and accepts messages that end with a BCC byte.
+ (RC- the processor sends and accepts messages with a 2-byte CRC.

Enable Store and Forward

Check the Enable Store and Forward checkbox if you want to enable the store and forward functionality. When enabled, the destination
address of any received message is compared to the Store and Forward tag table. If there is a match, the message is then forwarded
(re-broadcasted) from the port.

From the Store and Forward Tag pull-down menu, choose an integer (INT[16]) tag.

Each bit represents a station address. If this controller reads a message destined for a station that has its bit set in this table, it forwards the
message.

Also note, the Enable Store and Forward function is usable only if the controller is connected to the master radio modem.

5. Click OK.
Advantage of Using DF 1 Radio Modem Protocol

The primary advantage of using DF1 radio modem protocol for radio modem
networks is in transmission efficiency. Each read/write transaction (command
and reply) requires only one transmission by the initiator (to send the command)
and one transmission by the responder (to return the reply). This minimizes the
number of times the radios need to key-up to transmit, which maximizes radio
life and minimizes radio power consumption. In contrast, DF1 half-duplex
protocol requires five transmissions for the DF1 master to complete a read/write
transaction with a DF1 slave - three by the master and two by the slave.

The DF1 radio modem driver can be used in a pseudo master/slave mode with
any radio modems, as long as the designated master node is the only node
initiating MSG instructions, and as long as only one MSG instruction is triggered
at a time.

For modern serial radio modems that support full-duplex data port buffering and
radio transmission collision avoidance, the DF1 radio modem driver can be used
to set up a masterless peer-to-peer radio network. In a peer-to-peer radio
network, any node can initiate communication to any other node at any time, as
long as all of the nodes are within radio range so that they receive each other’s
transmissions.
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DF1 Radio Modem System Limitations

The following questions need to be answered to determine if you can implement
the new DF1 radio modem driver in your radio modem network.

o Ifall of the devices on the network are ControlLogix controllers, you must
configure them with the DF1 radio modem driver by using RSLogix 5000
programming software, version 17 or later. If not, then make sure that all of
the nodes can support the DF1 radio modem protocol.

e Ifeach node receives the radio transmissions of every other node, being
both within radio transmission/reception range and on a common
receiving frequency (either via a Simplex radio mode or via a single,
common, full-duplex repeater) the radio modems must handle full-duplex
data port buffering and radio transmission collision avoidance.

If this is the case, you can take full advantage of the peer-to-peer message
initiation capability in every node (for example, the ladder logic in any
node can trigger a MSG instruction to any other node at any time).

If not all modems can handle full-duplex data port buffering and radio
transmission collision avoidance, you may still be able to use the DF1 radio
modem driver, but only if you limit MSG instruction initiation to a single
master node whose transmission can be received by every other node.

o Ifnotall nodes receive the radio transmission of every other node, you may
still be able to use the DF1 radio modem driver, but only if you limit MSG
instruction initiation to the node connected to the master radio modem
whose transmissions can be received by every other radio modem in the
network.

e You can take advantage of the ControlLogix controller channel-to-channel
pass-through to remotely program the other nodes using RSLinx and
RSLogix 5000 programming software running on a personal computer
connected to a local ControlLogix controller via DH-485, DH+, or
Ethernet.

Communicate with ASCII Devices

You can use the serial port to interface with ASCII devices when the controller is
configured for user mode. For example, you can use the serial port to:

o read ASCII characters from a weigh scale module or bar code reader.

o send and receive messages from an ASCII triggered device, such as a
MessageView terminal.
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Figure 8 - ASCII Device Serial Communication
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To configure the controller for ASCII communication, perform this procedure.

1. In RSLogix 5000 programming software, right-click your controller and
select Properties.

5 m?';: ctior | ||

=¥ 1769-L35¢
=5 Contrl
=&l Compacts
f (e
f (1117

4

Jescription Samg
Azjor Fault
Ainor Fautt | Properties.  Alt+Enter |

The Controller Properties dialog box appears.

Controller, Properties - Example_for_1769_ASCII_Mcule

Date/Time | Advanced ] SFC Execution ] File ] Monvaolatile Memary ] ermnany ]
General Serial Port”® l SystemF'rotocoI] UserProtocoI] Major Faults ] MinorFauIts]

Mode: = -
Baud Rate: 9500 -
[Drata Bits: 7 -

Parity: Even h

Stop Bits: 1 b

Control Line: ’m
r

RTS Send Delay: |0 [%20 mz)
RTS Off Delay: |0 [x20 ms]
DCD Wit Delay: [#1 sec)

2. Click the Serial Port tab.

3. From the Mode pull-down menu, choose User.

4, Specify communication settings.
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S. Click the User Protocol tab.

72 Controller Properties - Example_for_1769_ASCIl_Module |._|@g]
D ate/Time ] Advanced ] SFC Execution ] File ] Norwaolatile Memary ] Memary ]
General ] Serial Port” ] System Pratocol  User Pratocal | Major Faults ] inor Faults ]
Prctocek I - |

ReadMwTite Buffer Size: 184 EI: i)
Termination Character 1: |57 2 |'$FF
2 '

Append Character 1: k $FF
[~ XONAOFF
[~ Echo Mode

6. From the Protocol pull-down menu, choose ASCIL

7. Specify ASCII settings.

The controller supports several instructions to manipulate ASCII characters.
The instructions are available in ladder diagram (LD) and structured text (ST).

Read and Write ASCII Characters

Instruction Code Description
ABL Determine when the buffer contains termination characters
ACB Count the characters in the buffer
ACL Clear the buffer
Clear out ASCII Serial Port instructions that are currently executing or are in the queue
AHL Obtain the status of the serial port control lines
Turn on or off the DTR signal
Turn on or off the RTS signal
ARD Read a fixed number of characters
ARL Read a varying number of characters, up to and including the first set of termination characters
AWA Send characters and automatically append one or two additional characters to mark the end of
the data
AWT Send characters

Create and Modify Strings of ASCII Characters

Instruction Code

Description

CONCAT

Add characters to the end of a string

DELETE

Delete characters from a string

FIND

Determine the starting character of a substring

INSERT

Insert characters into a string

MID

Extract characters from a string
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Convert Data to or from ASCIl Characters

Instruction Code Description

STOD Convert the ASCIl representation of an integer value to a SINT, INT, DINT, or REAL value
STOR Convert the ASCll representation of a floating-point value to a REAL value

DTOS Convert a SINT, INT, DINT, or REAL value to a string of ASCI characters

RTOS Convert a REAL value to a string of ASCII characters

UPPER Convert the letters in a string of ASCII characters to upper case

LOWER Convert the letters in a string of ASCII characters to lower case

Modbus Support

To use Logix5000 controllers on Modbus, connect the controllers through the
serial port and execute specific ladder logic routines.

A sample controller project is available with RSLogix 5000 Enterprise
programming software.

Broadcast Messages over a Serial Port

You can broadcast messages over a serial port connection from a master controller
to all of its slave controllers by using several communication protocols. Those
protocols are the following:

¢ DF1 Master
¢ DF1 Radio Modem
e DF1 Slave

Broadcasting over a serial port is achieved using the ‘message’ tag. Because
messages are sent to receiving controllers, only the ‘write’ type messages can be

used for broadcasting.

The broadcast feature can be set up by using ladder logic programming software
or Structured Text programming software.

The broadcast feature can also be set by modifying the path value of a message tag
in the tag editor.

For this example, Ladder Logic programming software will be used.
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Step 1: Set Broadcast-Controller Properties
First, set the System Protocol by following these steps.
1. In the Controller Organizer, right-click on the controller and choose
Properties.
2. In the Controller Properties dialog box, from the System Protocol tab,
choose the settings for the controller, then choose OK.
X p 3 =101 %]
Drate/Time I Advanced | SFC Execution I File I Monvolatile kemary I I emary I
General I Serial Port System Protocal I User Protocol | b ajor Faults | kinor Faultz I
_ Enar Detection
Frotocaol: ) ’_ & BCC O CAC
Stalion Address: ID [ Enable Duplicate Detection
Transmit Retnes: |3
ACK. Timeout; |5U (%20 mns]
Reply Meszage 'wait: |5 (%20 mz)
Falling Mode: IMessage Bazed [slave can initiste messages) j
aster Transmit: IBetween station palls 'l
Harmal Fall Hode Tag: I: Harmal Fall Group Size; IEI
Fricrity FollMode Tag: E
Aictive Station Tiag: I:
ak. I Cancel Apply Help
Field DF-1 Master Protocol DF-1 Slave Protocol DF-1 Radio Modem Protocol
Station Address Controller station address number Controller station address number Controller station address number
Transmit Retries 3 3 N/A
ACK Timeout 50 N/A N/A
Slave Poll Timeout N/A 3000 N/A
Reply Message Wait 5 N/A N/A
Polling Mode Message: polls the slave by using the Message | N/A N/A
instruction
Slave: initiates messages for slave-to-slave
broadcast.
Standard: schedules polling for the slave.
EOT Suppression N/A Disable N/A
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Field DF-1 Master Protocol DF-1 Slave Protocol DF-1 Radio Modem Protocol

Error Detection BCC BCC BCC

Duplicate Detection Enabled Enabled N/A

Enable Store and Forward N/A N/A Choose enable if you want to use the store

and forward tag.

The last bit of the INT[16] Enable Store and
Forward array must be ‘enabled. For
example, say you create an INT[16] tag
named EnableSandF. Then
EnableSandF[15].15 must be set to 1 for
broadcast to work on radio modem.

Step 2: Set Broadcast - Create Controller Scope Message Tag

Next, create a Message tag by following these steps.

1. In the Controller Organizer, right-click on the Controller Tags folder and
choose New Tag.

The new tag must be a ‘message’ tag.

2. Name the tagand select the Data Type ‘Message; then choose OK.

The Message tag in the Controller Scope’s Controller Tags folder will look

similar to the following.
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[=|-newtag b F— MESSAGE
[F-rewtag Flags Le#0200 Hex INT
—hewtag B i} Drecimal BOOL
—rewtag ER i} Decimal BOOL
—hewtag. DM i} Drecimal BOOL
—rewtag 5T i} Decimal BOOL
—hewtag EN i} Drecimal BOOL
—rewtag. TO i} Decimal BOOL
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[+-newtag ERF 1640000 Hex INT
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Step 3: Ladder Logic Programming Software

Then, to set broadcasting over a serial port, follow these steps.

1.

Valid “Write’ Message Types include the following:

In the Controller Organizer, from the Tasks folder, choose Main Routine
to display the ladder logic programming software interface.

Open a MSG instruction from the Input/Output tab.

Double-click in the Message Control field to enable the pull-down menu
and select the tag you created.

Launch the View Configuration dialog box.

In the Message Configuration dialog box, from the Configuration tab,
select the message type from the Message Type field.

Message Configuration - newtag

Configur%iﬂn“ |Eommunication| Tag |

Meszage Tupe:

Mumber OF Elements:

Destination Element;

Block Tranzfer Read

) Enable

3 Emor Code:
Errar Path:
Errar Text:

i3 Enable

CIP Generic
CIP Data Table Write
PLC2 Unprotected Write
PLC3 Typed Write

PLC3 Word Range Write
PLCS5 Typed Write

PLC5 Word Range Write
SLC Typed Write

Block Transfer Read
Block, Transfer \Wiite
CIF Data Table Read
CIF Data Table Write

Module Reconfigure
PLCZ Unprotected Read
PLCZ Unprotected 'wiite
PLC3 Typed Read

PLC3 Typed Wiite
PLC3Word Range Read
PLE3 Word Fange Write
PLCS Typed Read

PLCS Typed Write

PLCS word Bange Read
PLCS Word B ange “wiite
SERCOS IDM Read
SERCOS IDM 'wiike

SLC Typed Read

SLC Typed Wiite

Mew Tag... |

o]

Done Length: 0O
[ Timed Out &

2pply | Help

Fill in any other fields needed.
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7. From the Communication tab, select the Broadcast Radio button and the

Channel from the pull-down, then choose OK.

Message Configuration - newtag il

Configuration®  Commurication” | Tan I

= Path: |2,255 Browsze... |

2,255
o IChanneID vE
Commurication fMethod
LI I DH+ Channel L 1 Destination Link: IEl 3:
¢ CIFwiith Source Link: [0 < [estination Hode: IU 3: [Miztal]
Source |0
[" Connected ¥ | Cache Connections. &
2 Enable 3 Enable Waiting ) Start 2 Done Done Length: 0
i Errar Code: Extended Ermor Code: ™ Timed Out &
Ermar Path:
Ermar Text:

(1] I Cancel | Apply | Help

ATTENTION: When using structured text programming software,
broadcast over serial is set by typing MSG(aMsg) and right-clicking on a
MSG to display the Message Configuration dialog box.
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DH-485 Network
Communication

72

Converter

For DH-485 communication, use the controller’s serial port.

However, with a CompactLogix controller, we recommend that you use NetLinx
networks, such as EtherNet/IP, ControlNet, or DeviceNet, because excessive
traffic on a DH-485 network may make it impractical to connect to a controller
with RSLogix 5000 programming software.

IMPORTANT If your application uses connections to DH-485 networks, select built-in
serial ports.

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

Figure 9 - CompactLogix DH-485 Communication Overview
CompactLogix Controller

1747-CP3 Cable O
«— or M 1
1761-(BL-AC00 Cable @L
(port 1) - -8
Connection from CompactLogix
1761-BL-AP00 Cable Controller to Port 1 or Port 2

or

«— or
1761-CBL-AC00 Cable

1761-CBL-PM02 Cable >
5 1747-CP3 Cable
1761-NET-AIC+ .

DH-485 Network I 1747-AIC Converter

B EEEEEEEE

SLC5/03 Controller

On the DH-485 network, the CompactLogix controller can send and receive
messages to and from other controllers.

IMPORTANT A DH-485 network consists of multiple cable segments. Limit the total
length of all the segments to 1219 m (4000 ft).

For the controller to operate on a DH-485 network, you need a 1761-NET-AIC
interface converter for each controller you want to put on the DH-485 network.

You can have two controllers for each 1761-NET-AIC converter, but you need a
different cable for each controller.
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To establish DH-485 communication, perform this procedure.

1. Connect the serial port of the controller to either port 1 or port 2 of the

1761-NET-AIC converter.

2. 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.

Connection Required Cable
Port 1 1747-CP3
DB-9 RS-232, DTE connection or

1761-(BL-AC00

Port 2
mini-DIN 8 RS-232 connection

1761-(BL-AP0O
or
1761-(BL-PM02

3. In RSLogix 5000 programming software, right-click on your controller

and choose Properties.
CormpactLog | |||

-4 1769-L350
3'2,5 Conktr
- Compacth
f mlce
8 17

|

Jescription Saing
Azjar Fault

Aimor Fautt | Properties[x

Alt+Enter |

The Controller Properties dialog appears.
i Controller Properties - Example_for_1769_ASCIl_Module |:|@@

Drate/Time ] Advanced ] SFC Execution

General Serial Part™ | System Pratocol

tode:

Baud Rate: ’m

Data Bits: 7 hd

Parity: m

Stop Bits: 1 d

Cantrol Line: W
I

RTS Send Delay: |0 (=20 msz)
RTS Off Delay: |0 (%20 ma]
DCD wait Delay: [w1 zec]

4. Click the Serial Port tab.

] File ] NonvolatileMemory] Memory]
Uszer Pratocal ] Maijor Faults ] Minor Faults

[ shors v s

5. From the Mode pull-down menu, choose System.
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Table 11 - System Protocol Specifications

6. Specify communication settings.

IMPORTANT The 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 KB.

7. Click the System Protocol tab.

# Controller Properties - Example_for_1769_ASCII_Module

Drate/Time ] Advanced ] SFC Execution ] File: ] MNonvalatile Mermary ] Memary ]
General | SerialPot  SystemProtocol | UserProtocol | Major Faults | Minor Fauls |

Errar Detection

Protocal: lﬁ & CRC

Station Address: 1] =
Max Station Address: |31 3:
Taoken Hald Factar: 1 Eli

8. From the Protocol pull-down menu, choose DH485.
9. Specify DH-485 settings.

10. From the Protocol pull-down menu, choose DF1 Radio.

Characteristic Description

Station Address Specifies the node address of the 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 Number of transmissions plus retries that a node holding a token can send onto the data link each time it receives the token. Enter a value between 1...4. The
defaultis 1.

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

Address To optimize network performance, make sure:
+ the maximum node address is the highest node number being used on the network.
+ thatall the devices on the same DH-485 network have the same maximum node address.
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Produce and Consume Data

Manage Controller Communication

This chapter explains how to manage controller communication.
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Produce and Consume Data 75
Send and Receive Messages 76
Connections 77
Calculate Total Connections 78
Connections Example 79

The controller supports the ability to produce (broadcast) and consume (receive)
system-shared tags over ControlNet or EtherNet/IP networks. Produced and
consumed tags each require connections. Over ControlNet, produced and
consumed tags are scheduled connections.

Figure 10 - Controller Communication Overview

Controller_1 Controller_2

Produced Tag p |Consumed Tag

Controller_3

Consumed tag

Controller_4

Consumed Tag

Tag Type

Description

Produced

A produced tag allows other controllers to consume the tag, which means that a controller can receive the tag data
from another controller. The producing controller uses one connection for the produced tag and another for each
consumer. The controller's communication device uses one connection 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 communication and I/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, such as a ControlNet or Ethernet/IP
network. You cannot bridge produced and consumed tags over two networks.
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Send and Receive Messages

76

The number of available connections limits the total number of tags that can be
produced or consumed. If the controller uses all of its connections for I/O and
communication devices, no connections are left for produced and consumed tags.

Messages transfer data to other devices, such as controllers or operator interfaces.
Messages use unscheduled connections to send or receive data. Connected
messages can leave the connection open (cache) or close the connection when the
message is done transmitting.

Table 12 - Message Transmission

Message Type Communication Connected Message | Can the message be
Method cached?

(IP data table read or write NA Yes Yes

PLC-2, PLC-3, PLC-5, or SLC ap No No

(all types) )
(IP with Source ID No No
DH+ Yes Yes

(IP generic NA Optional M Yes@

Block-transfer read or write NA NA Yes

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

(2) Consider caching only if the target module requires a connection.

Connected messages are unscheduled connections on both ControlNet and
EtherNet/IP networks.

Each message uses one connection, regardless of how many devices are in the
message path. You can program the target of a MSG instruction to optimize
message transfer time.

Rockwell Automation Publication 1769-UMO0T1H-EN-P - April 2012



Manage Controller Communication ~ Chapter 5

Determine Whether to Cache Message Connections

When you configure a MSG instruction, you can cache or not cache the

connection.
Table 13 - Caching Messages
Message Execution Function
Repeatedly (ache the connection.
This keeps the connection open and optimizes execution time. Opening a connection each time the message executes increases execution
time.
Infrequently Do not cache the connection.
This closes the connection upon completion of the message, freeing up that connection for other uses.
Connections A Logix5000 system uses a connection to establish a communication link

between two devices. Connections can be:

a controller to local I/O modules or local communication modules.
a controller to remote I/O or remote communication modules.

a controller to remote I/O (rack-optimized) modules.

produced and consumed tags.

messages.

controller access by RSLogix 5000 programming software.

controller access by RSLinx software for HMI or other applications.

The limit of connections may ultimately reside in the communication module

you use for the connection. If a message path routes through a communication
module, the connection related to the message also counts towards the
connection limit of that communication module.

Table 14 - Connections Overview

Device

Supported Connections

CompactLogix controller (1769-L31)

Built-in

L35CR controllers only)

ControlNet communication port (1769-L32Cand 1769- | 100

Built-in

1769-L35E controllers only)

EtherNet/IP communication port (1769-L32E and
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Calculate Total Connections You can calculate the total number of local and remote connections the controller

uscs.

Table 15 - Local Connections Calculation

Local Connection Type Device Quantity | Connections per | Total
Device Connections
Local I/0 module (always a direct connection) 1
Built-in ControlNet communication port (1769-L32C and 1769-L35CR controllers only) 0
Built-in EtherNet/IP communication port (1769-L32E and 1769-L35E controllers only) 0
1769-SDN DeviceNet scanner module 2

Total

The number of remote connections a communication module supports
determines how many connections the controller can access through that

module.

Table 16 - Remote Connections Calculation

Remote Connection Type Device Quantity Connections per Total Connections
Device
Remote ControlNet communication module _
e |/0 configured as direct connection (none) Oor
1
e |/0 configured as rack-optimized connection
Remote I/0 module over ControlNet (direct connection) 1
Remote EtherNet/IP communication module _
e |/0 configured as direct connection (none) Oor
1
¢ |/0 configured as rack-optimized connection
Remote 1/0 module over a EtherNet/IP network (direct connection) 1
Remote device over a DeviceNet network (accounted for in rack-optimized connection for local 1769-
SDN module) 0
Other remote communication adapter (POINT and FLEX adapters, for example) 1
Produced tag 1
Each consumer 1
Consumed tag 1
Message (depending on type) 1
Block-transfer message 1
Total
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Connections Examp|e In this example system the 1769-L35E CompactLogix controller:

o controls local digital I/O modules in the same chassis.

o controls remote I/O devices on a DeviceNet network.

e sends and receives messages to/from a ControlLogix controller on an
EtherNet/IP network.

e produces one tag that the 1794 FlexLogix controller consumes.

o is programmed via RSLogix 5000 programming software.

Table 17 - Example - CompactLogix System Connections

Series 9000
Photoeye

1769-ADN Adapter with
CompactLogix 1/0 Modules

Redistation

[Fs

g

[ERNEENE L Ly

DeviceNet Network

Erj=

1769-L35E CompactLogix
with 1769-SDN

K,
—]

EtherNet/IP Network

Personal Computer

Table 18 - Example - CompactLogix Connection Types

FlexLogix with 1788-DNBO DeviceNet Daughtercard

1 ControlLogix Controller with
1756-ENBT Module

Connection Type Device Quantity Connections per Total Connections
Device
Controller to local /0 modules (rack-optimized) 2 1 2
Controller to 1769-SDN scanner module 1 2 2
Controller to built-in EtherNet/IP communication port (rack-optimized) 1 0 0
Controller to RSLogix 5000 programming software 1 1 1
Message to ControlLogix controller 2 1 2
Produced tag consumed by FlexLogix controller 2 1 2
Total | 9
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Notes:
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Place, Configure, and Monitor 1/0

This chapter explains how to place, configure, and monitor CompactLogix 1/O

modules.
Topic Page
Select1/0 Modules 81
Place Local /0 Modules 86
Configure I/0 87
Configure Distributed 1/0 on an EtherNet/IP Network 88
Configure Distributed 1/0 on a ControlNet Network 89
Configure Distributed 1/0 on a DeviceNet Network 90
Address 1/0 Data 91
Determine When Data Is Updated 92
Reconfigure an 1/0 Module 9%
Select 1/0 Modules When choosing 1769 1I/O modules, select:

o specialty I/O modules when appropriate.

Some modules have field-side diagnostics, electronic fusing, or
individually-isolated inputs and outputs.

o 21492 wiring system for each I/O module as an alternative to the terminal
block that comes with the module.

e 1492 PanelConnect modules and cables if you are connecting input
modules to sensors.
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Validate I/0 Layout After you have selected your I/O modules, you need to validate the system you
want to design. Before you begin to place your I/O modules, consider that the
minimum backplane RPI increases as you add modules. Also, the I/O modules
must be distributed so that the current consumed from the left or right side of the
power supply never exceeds 2.0 A at SV DC or 1.0 A at 24V DC.

Estimate Requested Packet Interval

The requested packet interval (RPI) defines the frequency at which the
controller sends and receives all I/O data on the backplane. Each module on the
backplane can have its own individual RPI setting.

The effective scan frequency for any individual module is still impacted by the
other modules in the system and those modules’ RPI settings. The following table
provides relative scanning durations for various types of modules. This
information should be taken into account when setting an individual module’s
RPIin order to achieve the desired effective scan frequency for any module in the

system.

Type of Module Request Packet Interval

Digital and analog (any mix) + 1.4 modules can be scanned in 1 ms.
+ 5...30 modules can be scanned in 2 ms.
+ Some input modules have a fixed 8 ms filter, so selecting a greater RPI has

no effect.

Specialty + Full-sized 1769-SDN modules add 2 ms per module.
+ 1769-HSCmodules add 1 ms per module.
+  Full-sized 1769-ASCIl modules add 1 ms per module.

You can always select an RPI that is slower than these. The RPI shows how
quickly modules can be scanned, not how quickly an application can use the data.
The RPIis asynchronous to the program scan. Other factors, such as program
execution duration, affect I/O throughput.
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Calculate System Power Consumption

To validate your proposed system, calculate the total 5V DC current and 24V
DC to be consumed.

Table 19 - 1/0 Module Power Consumption Calculation Table

Catalog Number Number of Module Current Requirements Calculated Current =
Modules (Number of Modules) x (Module Current Requirements)
at 5V DC(in mA) at24V DC(inmA) at 5V DC(inmA) at24V DC(inmA)
1769-L31 330 40
1769-132C 650 40
1769-132E 660 90
1769-L35CR 680 40
1769-L35E 660 90
Total Current Required(”:
(1) This number must not exceed the power supply current capacity.
Table 20 - Power Supply Current Capacity
Specification Power Supply and Capacity
1769-PA2 ‘ 1769-PB2 1769-PA4 1769-PB4
Output Bus Current Capacity 0...55 °C (32...131°°F) 2Aat5VDCand 0.8 Aat 24V DC 4 Aat5VDCand 2 Aat 24V DC
24V DC User Power Capacity 0...55 °C(32...131°F) 250 mA (maximum) ‘ NA

Validate Placement of I/0 Modules

The controller you use determines how many local I/O modules you

can configure.

Table 21 - Controller I/0 Support

Controller Supported Local I/0 Modules 1/0 Banks
1769-L35CR 30 3
1769-L35E 30 3
1769-132C,1769-L32Eand | 16 3
1769-L31

To validate the proposed placement of I/O modules in your CompactLogix
system, perform this procedure.
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1. Verify that your 1769-L3x controller resides on the leftmost side of the

bank.

1769-13x
Controller

! ¥
/ Bank 0

Single-Bank System

Power Supply Bank 1 End Cap

2. Verify that you have placed no more than three I/O modules between your
controller and power supply (bank 0).

Placing more than three I/O modules in bank 0 would exceed the distance
rating of four and invalidate your system.

3. Validate the number of I/O modules your power supply can support.

In a single-bank system, make sure you have not placed more than eight I/
O modules between the power supply and end cap (bank 1).

IMPORTANT

In a single-bank system, the power supply can support up to eight
I/0 modules as long as the modules’ power consumption does not
exceed the power supply’s capacity.

So, in a single-bank system, you may not have more than eleven
total I/0 modules, three to the left of your power supply and eight
to the right.

If your system requires additional 1/0 modules, you must add an
additional bank.

In a multi-bank system, make sure that your additional bank(s) do not have
more than eight I/O modules on either side of the additional power

supply.

IMPORTANT

In a multi-bank system, you may place up to eight /0 modules on
either side of the additional power supply so long as the power
consumed by these modules does not exceed the power supply’s
capacity.

In this example, the I/O modules 12...30 could be arranged in any way as
long as the power supplies’ capacity was not exceeded. In other words, the
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first additional bank could contain fewer than 16 I/O modules This is
just one possible arrangement.

Example of MuIt| Bank System

5 6 7 8 9 10 1M | g
Caps

Additional
Banks

21 22 23 24 25 26 27

Additional

I/0 modules are numbered 1....30
Banks

4. Verify that all banks have end caps.

IMPORTANT If you place and configure more 1/0 modules and 1/0 banks than
your controller can support, your system may run well for a period
of time. Nothing alerts you to the fact that you have exceeded your
controller’s capacity.

However, by exceeding your controller’s 1/0 capacity, you put your
system at risk of intermittent faults, the most common being Major
Fault Type 03 (1/0 Fault) Code 23.
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Place Local |/0 Modules Use the 1769-CRR1/-CRR3 or 1769-CRL1/-CRL3 expansion cable to connect
banks of I/O modules.

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.

Table 22 - Controller I/0 Placement

Horizontal
Orientation

S (S =
Bank 1 1769-CRLx Cable Bank 2 1769-CRLx Cable Bank 3

Bank 1
1769-CRRx Cable
Vertical Orientation
Bank 2
U

ATTENTION: The CompactLogix system 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
controller (for example, removing the power supply, controller, oran 1/0
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.

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

The CompactLogix controller also supports distributed (remote) I/O via
these networks:

o FEtherNet/IP
o ControlNet

e DeviceNet
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Configure 1/0

Table 23 - 1/0 Configuration Options

To communicate with an I/O module in your system, add the module to the I/O
Configuration folder of the controller.

Figure 11 - 1/0 Module Configuration

-5 Controller CompactLogix_project
Controller Tags
3 Controller Fault Handler
3 Power-Up Handler
-5 Tasks
: % MainTask.
- MainProgram
23 Unscheduled Programs | Phases
=3 Maotion Groups
L3 Ungrouped Axes
(3 Trends
E1-E5] Data Types
Cﬂ User-Defined
Cﬂ Skrings
Cﬂ Fredefined
L[ Module-Defined
B3 10 Configuration
Eﬁ Backplane, CompactLogix System
M 1769-L35E CompactLogix_project
-4 1769-L35E Ethernet Port LocalEME

Add 1/0 modules to the
CompactBus.

When you add a module, you also define a specific configuration for the module.
While the configuration options vary from module to module, there are some
common options that you typically configure.

Configuration Option

Description

Requested packet interval (RPI)

The RPI specifies the interval at which data updates over a connection. For example, an input module sends data to a controller at the RPI

that you assign to the module.

« Typically, you configure an RPI in milliseconds (ms). The range is 0.1...750 ms.

« IfaControlNet network connects the devices, the RPI reserves a slot in the stream of data flowing across the ControlNet network. The
timing of this slot may not coincide with the exact value of the RPI, but the control system guarantees that the data transfers at least
as often as the RPI.

Change of state (COS)

Digital I/0 modules use COS to determine when to send data to the controller. If a COS does not occur within the RPI timeframe, the
module multicasts data at the RPI.

Because the RPI and COS functions are asynchronous to the logic scan, it is possible for an input to change state during program scan
execution. If this is a concern, buffer input data so your logic has a stable copy of data during its scan. Use the Synchronous Copy (CPS)
instruction to copy the input data from your input tags to another structure and use the data from that structure.

Communication format

Many 1/0 modules support different formats. The communication format that you choose also determines:
« data structure of tags.

* connections.

« network usage.

« ownership.

« returning of diagnostic information.

Electronic keying

When you configure a module, you specify the slot number for the module. However, it is possible to purposely or accidentally place a
different module in that slot. Electronic keying lets you protect your system against the accidental placement of the wrong module in a
slot. The chosen keying option determines how closely any module in a slot must match the configuration for that slot before the
controller opens a connection to the module. There are different keying options depending on your application needs.
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1/0 Connections

A Logix5000 system uses connections to transmit I/O data.

Table 24 - Logix5000 I/0 Connections

Connection Description

Direct 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 I/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, diagnostic 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 /0 modules on a rack (or DIN rail). Rather than having individual, direct connections for each I/
0 module, there is one connection for the entire rack (or DIN rail).

COnfigure Distributed | /o To communicate with distributed I/O modules over an EtherNet/IP network:

onan EtherNet/IP Network e choose a 1769-L32E or 1769-L35E CompactLogix controller with a built-

in EtherNet/IP communication port.

o add an EtherNet/IP adapter, and I/O modules to the I/O Configuration
folder of the controller.

Within the I/O Configuration folder, organize the modules into a
hierarchy of tree/branch and parent/child.

Figure 12 - EtherNet/IP Distributed 1/0 Configuration
For a typical distributed I/0 network...

Built-in EtherNet/IP Remote 1/0

Controller Port Adapter Module

|— Device

Controller Tags
(23 Controller Fault Handler
23 Power-Up Handler
=50 Tasks
E@ MainTask
CE; MainPrograrm
(3 Unscheduled Programs | Phases
=3 Motion Groups

.2 Ungrauped Axes
~[3 Trends
-5 Data Types
i g User-Defined
-, Strings
Cﬂ, Fredefined
Cﬂ, Module-Defined
E1-E5 {0 Configuration

Eﬁ Backplane, CompactLogix System
1. Add the remote adapter for the distributed I/0 chassis or DIN rail—. [0 1789-L35E CompartLogix_praject
[=1-4¥ 1769-L35E Ethernst Port LocalENE
. EEs Ethernet

2. Add the distributed I/0 modules. N Eg 1::3-:3:;5;1?.1& dpnrtt Loca
_ - e _adapter
B & FlexBus
L [0] 1794-IE5/B input

----- &P [1] 1794-0BSER)A out

...you build the 1/0 configuration in this order.
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COnfigure Distributed | /0 on Tocommunicate with distributed I/O modules over a ControlNet network:

a ControlNet Network o choose a1769-L32C or 1769-L35CR CompactLogix controller with a

built-in ControlNet communication port.

o add a ControlNet adapter, and I/O modules to the I/O Configuration
folder of the controller.

Within the I/O Configuration folder, organize the modules into a
hierarchy of tree/branch and parent/child.

Figure 13 - ControlNet Distributed I/0 Configuration

For a typical distributed I/0 network...

]
1 Built-in ControlNet Remote 1/0

Controller : Port Adapter Module

|— Device

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

Controller Fault Handler
23 Power-Up Handler
B Tasks
E| % MainTask.
C& MainProgram
* 3 Unscheduled Programs | Phases
=] B Motion Groups
3 Ungrouped Axes
[ Trends
E1-£5 Data Types
L User-Defined
Cﬂ, Skrings
o)L Predafined
-, Module-Defined
=3 1f0 Configuration
Em Backplane, CompactLogix System
ﬁl 1769-L35CR CompactLogiz:_project
E| ' 1769-L35CR Controlbet Part LocalCNE
H=E -fg,— Controlket
: 4 1769-L35CR ControlMet Port L

2. Add the distributed I/0 modules. L
H -9 1 1794-ACNR15(C Flesx_adaph
- FlexBus
@ [0] 1794-IE45CE2)E a
—> -E9 [1] 1794-0nieB A digits

69 [2] 1794-4¥H5C/A cour
ﬁ CompactBus Lacal

< | i

1. Add the remote adapter for the distributed /0 chassis or DIN rail.
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Configure Distributed 1/0
on a DeviceNet Network

For a typical distributed I/0 network...

To communicate with the I/O modules over a DeviceNet network, add the
DeviceNet bridge to the I/O Configuration folder of the controller. RSNetWorx
for DeviceNet software is used to define the scanlist within the DeviceNet
scanner to communicate data between the devices and the controller through the
scanner.

Figure 14 - DeviceNet Distributed 1/0 Configuration

Single Network
| | |
Controller | Scanner |Device | |Device | |Device | |Device | |Devie |
Several Smaller Distributed Networks (subnets)
| |
Controller ~|Scanner Linking Linking
Device Device
| |
|Device | |Device | |Device | |Device | |Device | |Device |

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

Add the local scanner module.

90

[£7 Contraler Tags
(23 Contraller Fault Handler

--[23 Power-Up Handler

(2145 Tasks

=145 MainTask.

C& MainProgram

[ Unscheduled Programs | Phases

-5 Mation Graups

FR 5 | Ungrouped Axes

[0 Trends

- Data Types

i User-Defined

0. Strings

g, Predefined

-7, Module-Defined

-5 1jo Configuration

Em Backplane, CompactLogix System
@ 1769-L35CR, Compactlogix_project
- 1769-L35CR Controllet Port LocalCNE
=6 CompactBus Local
ﬂ [0] CormpactBus Local
P ] [1] 1765-50M)6 Devicelet_scanner

Type 1769-L35CR CompactLogixS335CR Con::’

Rockwell Automation Publication 1769-UMO0T1H-EN-P - April 2012



Place, Configure, and Monitor 1/0
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Address 1/0 Data

I/0O information is presented as a set of tags.

o Each taguses a structure of data, depending on the specific features of the

I/0O module.

o The name of the tags is based on the location of the I/O module in the

system.

Figure 15 - 1/0 Address Format

Location ‘ ‘ :Slot | ‘ : Type ‘ | .Member ‘ ‘ . SubMember | ‘ .Bit ‘
Optional
Where Is
Location Network location.
Local = same chassis or DIN rail as the controller.
Adapter_Name = identifies remote communication adapter or bridge module.
Slot Slot number of /0 module in its chassis or DIN rail.
Type Type of data.
| =input.
0=output.
(= configuration.
S = status.
Member Specific data from the /0 module, depending on what type of data the module can store.
+ Fora digital module, a data member usually stores the input or output bit values.
+ Foran analog module, a channel member (CH#) usually stores the data for a channel.
SubMember Specific data related to a member.
Bit Specific point on a digital /0 module, depending on the size of the /0 module (0...31 for a 32-point module).
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Determine When Data

Is Updated

CompactLogix controllers update data asynchronously with the execution of
logic. This flowchart illustrates when producers send data. Controllers, input
modules and bridge modules are producers.

Figure 16 - Updating of Data

‘ Input or Output Data? l Output p= | Analog or Digital? Digital
Input
Analog
Analog or Digital? Digita
¢ Remote or Local?
Analog
(0S for any point on the module? No Remote
N — -
RTS <RPI? °
Yes
Local
Yes
Datais sent to the backplane at the Datais sent to the backplane at the RTS
RTS. and RP.
- |
Data is sent to the backplane at the RPI and at
- the change of a specified point.
| |
- Data is sent to the backplane at the RPI.
 J

+Over a ControlNet network, remote data is sent at the actual packet interval.
+Over an EtherNet/IP network, remote data is sent close to the RPI, on average.

+Over a DeviceNet network, data is sent to and from the scanner and processor at the RPI. However, the update rate for remote
data between the scanner and end devices depends on the mapping type selected with the specific device.

Y

Data is sent to the backplane at the RPI and at
the end of every task.

92

TIP

If you need to ensure that the 1/0 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/0 data.
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Monitor I/0 Modules

With the CompactLogix controller, you can monitor I/O modules at different
levels by:

o using the programming software to display fault data.
Refer to Display Fault Data on page 93.

e programming logic to monitor fault data so you can take appropriate
action

Display Fault Data

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

To display fault data, perform this procedure.

1. In RSLogix 5000 programming software, select Controller Tags in the
Controller Organizer and right-click to select Monitor Tags.

Eﬁ Caontroller CompactLogix_Etherhet

Mew Tag... Chrl+W

Monitar Ta
(=145 Tasks _ 2 RS |
- S Edit Tags

The display style for the fault data defaults to decimal.

Sroge: [ahhloontioler] | Show [Show AT =l sop [Taghame =]
Tag Hame 7| Vahe «[FoceMask <[5 Tope Deseliplion Al
= Locdl 11 ) e 4B 1769011610
[FLozal T Fauk 240000_000.... Binay DINT
[HLosal T Data 240000_000... Binay INT
[ EITE e Tt 481763 DO1BC0
[F1Local 2.C.Config 240000_000.... Binay INT
[ Loca2E ProgT cFaulen o Decinal BO0L
[FLoca 2L Proghlods 240000_000... Binay INT
[#-Local:2.C Proavalus 24#0000_000. .. Binary INT
[F1Loeal 2 Faulltfode 240000_000.... Binay INT
[F]Loed 20 Faulfahie: 240000_000... Binay INT

2. Change the display style to Hex to read the fault code.

If the module faults, but the connection to the controller remains open,
the controller tags database displays the fault value 16#0E01_0001. The
fault word uses this format.

Figure 17 - Fault Word Format

3 27 23 19 15 11 7 3 0
EEEEEEEEEEEEEEEEEEEEEEEEEn
Fault_Code_Value Reserved
Reserved |Fau|t(ode| Fault Information AA
(1) - Connectﬁ on Open } Connection_Closed
= connection closed
Fault_Bit
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Reconfigure an /0 Module

94

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 is set (1).

End-cap Detection and Module Faults

If a module 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
adjacent to an end cap experiences a fault, both the module and the controller
transition to the fault state.

If an I/O module supports reconfiguration, you can reconfigure the module via:

e the Module Properties dialog box in RSLogix 5000 programming
software.

e aMSG instruction in program logic.

Reconfigure a Module via RSLogix 5000 Programming Software

To reconfigure an I/O module via RSLogix 5000 programming software,
perform this procedure.

1. Highlight the module in the I/O Configuration tree and right-click to

choose Properties.

gLl ﬂ Pew Module. ..

g 12

B 8 cuw Chrl+
Copy Chrl+C

— I Pasts Chrl+y

dule Det Delet Bl

Lacal:1 FlEte =

Local:1

Cross Reference  CtrHE

| Properties . Alt+Enter
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The Controller Properties dialog box appears.

¥ Controller Properties - Example_for_1769_ASCII_Module |._|@@

Date/Time I Advanced ] SFC Execution I File I Marreolatile Mernary ] temnary I
General l Serial Port l Spstemn Protocol ] User Protocal ] t ajor Faults ] Minor Faults l
endor: Allen-Bradley
Type: 1769-L35CA CompactLoains335CR Cantraller | Change Controller... |
Revision: 16.1
M ame: |E:<ample_fol_1 TEA_ASCI_Module
Description: Sample logic using the 1763-A5C1 module with

CompactLogix. Connect cable from computer to

channel zero of ASCH module.

2. Reconfigure the module.

Reconfigure a Module via a MSG Instruction

To reconfigure an I/O module, use a Module Reconfigure MSG instruction.
During the reconfiguration:

e input modules continue to send input data to the controller.

o output modules continue to control their output devices.

A Module Reconfigure message requires the property Message Type and a
selection of Module Reconfigure.

To reconfigure an I/O module, perform this procedure.

1. Set the required member of the configuration tag of the module to the new
value.

2. Send a Module Reconfigure message to the module.

EXAMPLE When reconfigure[5] is on, the MOV instruction sets the high alarm to 60 for the local module in slot 4. The Module Reconfigure message then sends the
new alarm value to the module. The ONS instruction prevents the rung from sending multiple messages to the module while the reconfigure[5] is on.
reconfigure[s]  reconfigure(B) b 1
7 E [ONS ] Mave
Source =]
Dest Locald:C.ChOConfig HalarmLimit
750
change_Halarm.EM MSG

/=== Type - Module Reconfigurs —E
Mezzage Control chanage_Halarm |:| F—Dh>—
—ER>—
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Notes:

96 Rockwell Automation Publication 1769-UM011H-EN-P - April 2012



Chapter 7

Manage Tasks

Develop Applications

This chapter explains how to develop applications.

Topic Page
Manage Tasks 97
Develop Programs 98
Organize Tags 102
Select a Programming Language 104
Monitor Controller Status 106
Monitor Connections 107
Select a System Overhead Time Slice Percentage 109

With a Logix5000 controller, you can use multiple tasks to schedule and
prioritize the execution of your programs based on specific criteria. This divides
your controller’s processing time among the different operations in your

application. Remember that:

o the controller executes only one task at one time.

e one exception task can interrupt another and take control.

e inany given task, only one program executes at one time.

Rockwell Automation Publication 1769-UM01TH-EN-P - April 2012

97



Chapter7  Develop Applications

Develop Programs

Control Application

98

The controller’s operating system is a preemptive multitasking system that is IEC
1131-3 compliant. This environment provides:

o 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 18 - Program Development

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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Define Tasks

Tasks provide scheduling and priority information for programs. You can
configure tasks as continuous, periodic, or event tasks. Only one task can be
continuous.

Table 25 - Task Support

Controller Tasks Supported
1769-L35x 8
1769-L32x 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.

Specify 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 6 to
process I/O data. This periodic task executes at the RPI you configure for the
CompactBus, which can be as fast as once each millisecond. 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...5 take precedence over the dedicated I/O task. Tasks in this
priority range can impact I/0 processing time. For example, if you use the
following configuration:

e I/ORPI=1ms

o atask of priority = 1...5 that requires 500 pis to execute and is scheduled to
run every millisecond

this configuration leaves the dedicated I/O task 500 ps to complete its job of
scanning the configured I/O.
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However, if you schedule two high priority tasks 1...5 to run every millisecond,
and they both require 500 pis or more to execute, no CPU time would be left for
the dedicated I/O task. Furthermore, if you have so much configured I/O that
the execution time of the dedicated I/O task approaches 2 ms (or the
combination of the high priority tasks and the dedicated I/O task approaches 2
ms) no CPU time is left for low priority tasks 7...15.

TIP For example, if your program needs to react to inputs and control outputs at
a set rate, configure a periodic task with a priority higher than 6 (1...5). This
keeps the dedicated I/0 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 6 (7...15),
such as the continuous task, so that the dedicated 1/0 task is not adversely
affected by your program.
Table 26 - Multiple Tasks Example
Task Priority Level Task Type Example Execution Time Worst-Case Completion Time
1 5 20 ms periodic task 2ms 2ms
2 7 Dedicated 1/0 task Tms 3ms
5ms selected RPI
3 10 10 ms periodic task 4ms 8ms
4 None (lowest) Continuous task 25ms 60 ms
Task 1 @ T L L
Task 2 Gm . - --m . u ] --m . u u - -1
Task3 - . - - - - . ---lE-EN . - - -
Task4 ©H—_——®———_ ————— ——1 ————— -T——————-T—————_—@——
0 5 10 15 20 25 30 35 40 45 50 55 60 65
Time (ms)
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Remember that:
o the highest priority task interrupts all lower priority tasks.
o thededicated I/O task can be interrupted by tasks with priority levels 1...5.

The dedicated I/O task interrupts tasks with priority levels 7...15. This
task runs at the selected RPI rate scheduled for the CompactLogix system
(2 ms in this example).

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

o alower priority task can be interrupted multiple times by a higher priority
task.

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

Define Programs

Each program contains:
e program tags.
e amain executable routine.
o other routines.

e 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 unattached to any task show up as unscheduled programs. You must
specify (schedule) a program within a task before the controller can scan the
program.

Define 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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Sample Controller Projects

RSLogix 5000 Enterprise programming software includes sample projects that
you can copy and then modify to fit your application.

To view a set of sample controller projects, perform this procedure.

1. From the Help pull-down menu, choose Vendor Sample Projects.

Module [1769-L35CR]* - [Controller Tag;

Tools  wWindow BgEl
Contents
Inskruction Hel
B Path: ' i
"j" Release Mokes
ﬂ | Online Books

M A A | Wendor Sample Prajects |
————— b

2. Scroll down to select a set of sample projects.

RSLogix 5000 Programming Software
Vendor Sample Projects

About the RSLogix 5000 Sample Projects

Viorax RiLogisc S0 sofrwans comes with sany sasple pecjecls yos can sas 50 make it cases i Snwis poos sws peojesis, i
youwiah, Pt imstacr, yon man we therm s Sesmples 5 follow when roeating yous me= pavjece Yo can wme fhem an 2
Harting point fox pons o applatiens by wnaming them s e adding you cvs appicaton sode. O you can simply
npy an parie prsject o =i fimm e pecinct o amnibes. Aloeg weh o sample peojecn peowdsd by Rockerl
o o g fom e oetber N e venle s ol by oot
prodicn

Sl fasiects ane paceade mm;lu-\nhm!nul borrvesd with care. B 4 the I

L inclded i the B5Logse S0
2 e proqecte in genenl, pleare oo
aeprmerine o pecific quemticn relates e prmqees, please comsc: the
Biemermber thae, an with any =ew poo Lampir pengea= 10 maks cera
spplicasion befoos artmully imploms—ing it in pous =rumad cprution:.

ehairrar at ihe end of dein
rane Pates oz addiseral

havical Su
wrrdze foc aanminee
wocks wih poun

Please e te tor e westne, Westing Wit Sample Projecs, ot infecmation ind reenemensarions o= how s effecsively

e theve nampl pociecs

Working with Sampls Projacis

Imponase Hefue you begin wisg 8 se=pie pecjecs, make s copy of e peciecs nave it with « new name, a=d maks sy sdiie
you naed t2 make i i renamed paojess. By dning ihie, pou ass making ceriain at you havr a backig copy of ihe angnal
Rarmgle pisject ibat il ke poenerved -

g ek prpects may induid s mamibes of somponenis that you will need o aupy isdedealy n ceder for the
nampie pisjest comparenis n funetien propesy in poar applicaton. Thess may inciude, kot g net Emited s

* madules

« data sper

g
* e

IFzouam fict may cene teat alneacky exivs, o the location o trpe of
mestiles does o msich ihe becaon savamed in e rampk: praiect In that s, yon sy need i semams cpene,
chumge becationy, o make cther =odifizsinzs, o nesoey

Yorm e the
Ele with an amgey |
enlize help incisded witk

W0 Ccempas iy fimchastod ompoves RS Lagis S0 afiersse C13) to compace ihe sample projocs
4 psiect fle. Thia wil help yors i idemiify s companenis yos ot madfy. Refer o the
= the L ogex S0 Compane wibey for s gy

Sampla Projects
Chok om amy of e ndenchal vendor namas o wer e bt of semple pesjecis they have provided fos die wdase:

With a Logix5000 controller, you use a tag (alphanumeric name) to address data
(variables). In Logix5000 controllers, there is no fixed, numeric format. The tag
name itself identifies the data. This lets you:

e organize your data to mirror your machinery.

o document (through tag names) your application as you develop it.
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Analog 1/0 Device

Integer Value
Storage Bit
Counter

Timer

Digital I/0 Device

Figure 19 - Tag Organization

#& Program Tags - MainProgram

Scope: |MairProgram =] Show [Show 2l x| s ITag Marr
Tag Mame o | &liaz For Baze Tag Type
riarkh_tank_ i BOOL
north_tank_pressure REaL
— north_tank_temp REAL
[+]-one_shots DIMT
[+]-recipe TAME[3]
— [+]-recipe_nurmber DINT
— replace_bit BOOL
— [F]-running_hours COUMTER
— [F]-running_seconds TIMER
ghart BEOOL
— stop BOOL
4 | ¥ [\ Moritor Tags 3 Edit Tags f |

When you create a tag, assign these properties to the tag:
o Tagtype
e Data type
e Scope
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Select a Programming The CompactLogix controller supports these programming languages, both
Language online and offline.

Table 27 - Programming Language Selection

Required Language Program

Ladder diagram (LD) Continuous or parallel execution of multiple operations (not sequenced)

Boolean or bit-based operations

Complex logical operations

Message and communication processing

Machine interlocking

Operations that service or maintenance personnel may have to interpret in order to troubleshoot the machine or process

Function block diagram (FBD) Continuous process and drive control

Loop control

(alculations in circuit flow

Sequential function chart (SFC) High-level management of multiple operations

Repetitive sequence of operations

Batch process

Motion control using structured text

State machine operations

Structured text (ST) Complex mathematical operations

Specialized array or table loop processing

ASCll string handling or protocol processing
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Add-on Instructions

With version 18 of RSLogix 5000 programming software, you can design and
configure sets of commonly used instructions to increase project consistency.
Similar to the built-in instructions contained in Logix5000 controllers, these

instructions you create are called Add-on Instructions. Add-on Instructions reuse

common control algorithms. With them, you can:
e case maintenance by animating logic for a single instance.
o protect intellectual property with locking instructions.

o reduce documentation development time.

You can use Add-on Instructions across multiple projects. You can define your

instructions, obtain them from somebody else, or copy them from another
project.

Once defined in a project, Add-on Instructions behave similarly to the built-in
instructions in Logix5000 controllers. They appear on the instruction tool bar

for easy access, as do internal RSLogix 5000 software instructions.

Feature Description

Save Time With Add-on Instructions, you can combine your most commonly used logic into sets of reusable instructions. You
save time when you create instructions for your projects and then share them with others. Add-on Instructions
increase project consistency since commonly used algorithms all work in the same manner, regardless of who
implements the project.

Use Standard Editors You create Add-on Instructions by using one of three RSLogix 5000 software programming editors.

« Standard Ladder
« Function Block Diagram
« Structured Text

Once you have created instructions, you can use them in any RSLogix 5000 editor.

Export Add-on Instructions

Give each instruction a unique name so that you don't accidentally overwrite another instruction of the same
name.

You can export Add-on Instructions to other projects as well as copy and paste them from one project to another.

Add-on InstructionsUse Context Views

Context views let you visualize an instruction’s logic for a speific instant, simplifying online troubleshooting of
your Add-on Instructions. Each instruction contains a revision, a change history, and an auto-generated help page.

(reate Custom Help

When you create an instruction, you enter information for the description fields in software dialog boxes,
information that becomes what is known as Custom Help. Custom Help makes it easier for users to get the help
they need when implementing the instructions.

Apply Source Protection

As the creator of Add-on Instructions, you can limit users of your instruction(s) to read-only access, or you can bar
access to the internal logic or local parameters used by the instruction(s). This source protection lets you prevent
unwanted changes to your instruction(s) and protects your intellectual property.
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Monitor Controller Status

35
— Get Sypstem Yalue —
Clazs name 7
Instance name ?
Altribute Mame 7
Dest 7
*
550
— Set System Value —
Clazz name 7
|nstance name ?
Attribute Mame 7
Source ?
I

The CompactLogix controller uses Get System Value (GSV) and Set System
Value (SSV) instructions to get and set (change) controller data. The controller
stores system data in objects. There is no status file, as in the PLC-5 processor.

The GSV instruction retrieves the specified information and places it in the
destination. The SSV instruction sets the specified attribute with data from the
source.

When you enter a GSV/SSV instruction, the programming software displays the:
o valid object classes.
o object names.

o attribute names.

For the GSV instruction, you can get values for all the available attributes. For the
SSV instruction, the software displays only those attributes you are allowed to set.

In some cases, there will be more than one of the same type of object, so you
might also have to specify the object name. For example, there can be several tasks
in your application. Each task has its own TASK object that you access by the task
name.

You can access these object classes:
o AXIS
¢ CONTROLLER
« CONTROLLERDEVICE
o CST
« DFl1
« FAULTLOG
¢ MESSAGE
« MODULE
e MOTIONGROUP
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« PROGRAM

« ROUTINE

e SERIALPORT

e TASK

e WALLCLOCKTIME

Monitor Connections If communication with a device in the I/O configuration of the controller does
not occur for 100 ms or 4 times the RPI, whichever is less, the communication
times out, and the controller produces these warnings:

e The I/O status indicator on the front of the controller flashes green.

¢ A A displays over the I/O configuration folder and the device (s) that
has timed out.

o A module fault code is produced, which you can access via:
- the Module Properties dialog box for the module.

— a GSV instruction.

Determine if Device Communication Has Timed Out

If communication times out with at least one device (module) in the I/O
configuration of the controller, the I/O status indicator on the front of the
controller flashes green.
e The GSV instruction gets the status of the I/O status indicator and stores
itin the I_O_LED tag.

o IfI_O_LED equals 2, the controller has lost communication with at least

one device.
GSV EQU
Get System Value Equal
CIP Object Class MODULE Source A I_O_LED
CIP Object Name
Attribute Name  LedStatus Source B 2
Dest I_O_LED

[_O_LED isa DINT tag that stores the status of the I/O status indicator
on the front of the controller.

Determine if I/0 Module Communication Has Timed Out

If communication times out with a device (module) in the I/O configuration of
the controller, the controller produces a fault code for the module.

o The GSV instruction gets the fault code for [O_Module and stores it in
the Module_Status tag.

o If Module_Status is any value other than 4, the controller is not
communicating with the module.
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Figure 20 - 1/0 Module Communication

This rung iz used to check the status of an 0D connection

Wie [aok at the ertry status of the connection, if the value returned iz snything other than 4

The connection is not functioning properly.

Wihen an error iz detected the error code and and info iz trapped on a one shot basis
Thiz iz becuaze the cantroller will try and re-establizh the connect and when it does thiz you will loss the true errar
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Select a System
Overhead Time Slice
Percentage

Interrupt the Execution of Logic and Execute the Fault Handler

To interrupt the execution of logic and execute the fault handler, perform this
procedure.

1. In the Controller Organizer of RSLogix 5000 programming software,
right-click the module and choose Properties.

&wﬁw || [—
--E&H Cam

8 8 =8 =8

Cription 1
ar Faulk
ar Fault |

Properties Alt+Enter |
1.

The Module Properties dialog box appears.
B Module Properties: Local:1 (1769-MODULE 1.1) |

General Connection ]

FRequested Packet Interval (RPI): El ms

i

&

Iv Major Fault On Cortraller IF Cornection Fails ‘while in Fun Mode

Module Fault

Status: Offline Cancel | | Help |

2. Click the Connection and check Major Fault On Controller If
Connection Fails While in Run Mode checkbox.

3. Click OK.

4. Develop a routine for the Controller Fault Handler.

With RSLogix 5000 programming software, you can specify a percentage for the
system overhead time slice. A Logix5000 controller communicates with other
devices (I/O modules, controllers, HMI terminals) at either a specified rate
(scheduled) or when there is processing time available to service the
communication (unscheduled).

Service communication is any communication that you do not configure through
the I/O configuration folder of the project.

oThe system overhead time slice specifies the percentage of time (excluding
the time for periodic or event tasks) that the controller devotes to service
communication.
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e The controller performs service communication for up to 1 ms at a time and
then resumes the continuous task.

To select a system overhead percentage, perform this procedure.

1. In the Controller Organizer of RSLogix 5000 programming software,

Werify

(23 Controller Fau
7 Power-Up Han
-5 Tasks

. B8 MainTask

Print Ctrl4+P

The Controller Properties dialog box appears.

% Controller Properties - Generic_Profile

CHT - Serial Port ] CHT - Spstemn Protocal ] CHT - User Pratocol ] tajor Faults ] Minor Faults ]
General | CHO- Serial Port ] CHO - System Protocal ] CHO - User Protocol
Date/Time  Advanced l SFCExecufion | File | Nonvolatle Memory | Memery |

Controller Fault Handler:

Power-Up Handler: |<n0ne> j
System Overhead 10— .
Tirne Slice: =] =

Dwring unuzed System Overhead Time Slice
' Run Continuous Task

" Reserve for System T asks. eg Communications

Security: J

[ Match Project ta Controller
2. Click the Advanced tab.

3. From the System Overhead Time Slice menu, choose a percentage.

System overhead time slice functions include:

e communicating with programming and HMI devices, such as RSLogix
5000 software.

o responding to messages.

. sending messages.

The controller performs system overhead functions for up to 1 millisecond
at a time. If the controller completes the overhead functions in less than
one millisecond, it resumes the continuous task.

As the system overhead time slice percentage increases, time allocated to
executing the continuous task decreases. If there are no communication for
the controller to manage, the controller uses the communication time to
execute the continuous task. While increasing the system overhead
percentage does increase communication performance, it also increases the
amount of time it takes to execute a continuous task, increasing overall
scan time.
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V15 and Lower V16 and Higher
Time Slice (SOTS) Comms Continuous Task Comms Continuous Task
10% 1 msec 9 msec 1 msec 9 msec
20% 1 msec 4 msec 1 msec 4 msec
33% 1 msec 2 msec 1 msec 2 msec
50% 1 msec 1 msec 1 msec 1 msec
66% 1 msec 0.5 msec 2 msec 1 msec
80% 1 msec 0.2 msec 4 msec 1 msec
90% 1 msec 0.1 msec 9 msec 1 msec

At a time slice of 10%, system overhead interrupts the continuous task every 9 ms
of continuous task time.

Legend:

- Task executes.

Task is interrupted (suspended).

Periodic
Tms Tms
System Overhead . .
9Ims 9Ims
0 5 10 15 20 25
Elapsed Time (ms)
The interruption of a periodic task increases the elapsed time (clock time)
between the execution of system overhead functions.
Tms Tms Tms Tms Tms
Periodic Task . . . . .
Tms Tms
System Overhead . .
9 ms of Continuous Task Time 9 ms of Continuous Task Time
0 5 10 15 20 25

Elapsed Time (ms)
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If you use the default time slice of 20%, the system overhead interrupts the

continuous task every 4 ms.

1ms 1ms 1ms 1ms 1ms
System Overhead . . . . L
4ms 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.
1ms
1ms
5 10 15 20 25
Elapsed Time (ms)
If the controller contains only a periodic task(s), the system overhead time slice
value has no effect. System overhead runs whenever a periodic task is not
running.
Periodic Task - -
5 10 15 20 25
Continuous Task

112

Elapsed Time (ms)
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Configure PhaseManager

This chapter explains how to configure PhaseManager™.

The PhaseManager option of RSLogix 5000 programming software gives you a
state model for your equipment.

Topic Page
PhaseManager Overview 13
State Model Overview 15
Compare PhaseManager to Other State Models 17
Minimum System Requirements 18
Equipment Phase Instructions 18

For additional information, consult PhaseManager User Manual, publication
LOGIX-UMOOI.

PhaseManager Overview PhaseManager lets you add equipment phases to your controller. An equipment

phase helps you lay out your code in sections that are easier to write, find, follow,
and change.

Term Description

Equipment « Aswith a program, an equipment phase is run in a task and is given a set of routines and tags.
phase « Unlike a program, an equipment phase runs by a state model and lets you do one activity.

Statemodel | Astate model divides the operating cycle of your equipment into a series of states. Each state is an instant in the operation of the equipment. It's the actions or
conditions of the equipment at a given time.

The state model of an equipment phase is similar to the 88 and PackML state models.

State machine An equipment phase includes an embedded state machine that:
calls the main routine (state routine) for an acting state.
manages the transitions between states with minimal coding.

makes sure that the equipment goes from state to state along an allowable path.

PHASE tag When you add an equipment phase, RSLogix 5000 programming software makes a tag, using the PHASE data type.
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Figure 21 - PhaseManager Overview

A PHASE tag gives you the status of an equipment phase.

| M ame
Add water

Fa) | Data Type |
= PHASE
|+ Add water State DINT
| Add Water Running BOOL
| Add Water Holding BOOL
] Add_Water Fiestarting BOOL

T

An equipment phase directs 1 activity of your equipment.
A state model divides the activity into a series of states.

Running State Routine

How to Add Water

— Ea' MainProgram

L My Equipment Program

A

PSC POVR PCLF
PCMD PFL PXRQ

PRNP
PPD

Equipment phase instructions control the transitions between states and handle faults.
PATT

PDET

Other code controls the specific actions of your equipment.

Water Feed

Conveyor

Enable Axes
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State Model Overview A state model divides the operating cycle of your equipment into a series of states.
Each state is an instant in the operation of the equipment, an action or condition
at a given time.

In a state model, you define what your equipment does under different
conditions, such as run, hold, and stop. You don’t need to use all the states for
your equipment. Use only needed states.

Table 28 - Types of States

State Description

Acting Does something or several things for a certain time or until certain conditions are met. An
acting state runs one time or repeatedly.

Waiting Shows that certain conditions are met and the equipment is waiting for the signal to go to the
next state.

Figure 22 - PhaseManager States

—— Yourequipment can go from any state in the box to the
stopping or aborting state.

Restart Acting states represent the things your
. equipment does at a given time.

Start Hold

Running

AA

Reset

Reset

Abort

Waiting states represent the condition of your
equipment when it is in between acting states.

State Question To Be Asked

Stopped What happens when you turn on power?

Resetting How does the equipment get ready to run?

Idle How do you tell that the equipment is ready to run?

Running What does the equipment do to make product?

Holding How does the equipment temporarily stop making product without making scrap?
Held How do you tell if the equipment is safely holding?

Restarting How does the equipment resume production after holding?
Complete How do you tell when the equipment has finished what it had to do?
Stopping What happens during a normal shutdown?

Aborting How does the equipment shut down if a fault or failure happens?
Aborted How do you tell if the equipment is safely shut down?
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How Equipment Changes States

The arrows in the state model show how your equipment can transition from one
state to another.

e FEach arrow is called a transition.

o A state model lets the equipment make only certain transitions. This
transition restriction standardizes equipment behavior so that another
piece of equipment using the same model will behave the same way.

Figure 23 - PhaseManager Transitions Overview

——pp» = Transition

Command Done — No command. Use PSCinstruction instead.

|
Start Hold ‘

Running

Your equipment can go from any state in the box
to the stopping or aborting state.

Restart

Resetting

Abort Fault (specific use of the abort command)

Reset

Reset

Table 29 - PhaseManager Transition Types

Transition Description
Type
Command A command tells the equipment to start doing something or do something different. For example the operator pushes the start button to start production and the

stop button to halt production.
PhaseManager uses these commands:
Reset

Start

Stop

Hold

Restart

Abort

e o o o o o

Done Equipment goes to a waiting state when it has completed a task. You don’t have to command equipment to stop. Instead, set up your code to signal when a task is
complete.

Fault Afault tells you that something unusual has occurred. Set up your code to find and take action for faults. Suppose you want your equipment to shut down as fast
as possible in case of a certain fault. In that case, set up your code to look for that fault and give the abort command if it finds it.
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Current State of Equipment Phase

% Equipment Phase Monitor, - My_Phase

Manually Change States

With RSLogix 5000 programming software, you can monitor and command an
equipment phase. To manually change states, perform this procedure.

Halding ]—{ Hzld ]
h

A

Reseting
LI

h 4

Restarting |wf——

Abort

lm Aol
[Stopping)—( Aborting j

Auto P ause

o

(Stoplped] (Abor‘ted ]
| |

Compare PhaseManager to
Other State Models

Table 30 - State Model Comparisons

You can compare PhaseManager’s state models to other common state models.

Take ownership of the equipment phase.
Give a command.

$88 PackML PhaseManager

dle Starting ? Ready Resetting ? Idle

Running ? Complete Producing Running ? Complete

Pausing ? Paused Standby Subroutines and/or breakpoints
Holding ? Held Holding ? Held Holding ? Held

Restarting None Restarting

Stopping ? Stopped

Stopping ? Stopped

Stopping ? Stopped

Aborting ? Aborted

Aborting ? Aborted

Aborting ? Aborted
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Minimum System
Requirements

Equipment Phase
Instructions

118

To develop PhaseManager programs, you need:

o a CompactLogix controller with firmware revision 16.0 or later.

e acommunication path to the controller.

e RSLogix 5000 programming software, version 15.0 or later.

To enable PhaseManager support, you need the full or professional editions of
RSLogix 5000 programming software or the optional PhaseManager add-on
(9324-RLDPMENE) to your RSLogix 5000 programming software package.

With CompactLogix controllers, you can issue many ladder diagram (LD) and
structured text (ST) instructions to begin various equipment phases.

Instruction Code Instruction
PSC Signal a phase that the state routine is complete so go to the next state
PCMD Change the state or substate of a phase
PFL Signal a failure for a phase
PCLF (lear the failure code of a phase
PXRQ Initiate communication with RSBizWare Batch software
PRNP (lear the NewInputParameters bit of a phase
PPD Set up breakpoints within the logic of a phase
PATT Take ownership of a phase to either:
+ preventanother program or RSBizWare Batch software from commanding a
phase
or
« make sure another program or RSBizWare Batch software does not already own
aphase
PDET Relinquish ownership of a phase
POVR Override a command

Rockwell Automation Publication 1769-UM011H-EN-P - April 2012



Chapter 9

Use a CompactFlash Card

This chapter explains how to use a CompactFlash card for nonvolatile memory or

data storage.
Topic Page
Use a CompactFlash Card to Load/Store a User Application 122
Use a CompactFlash Card for Data Storage 125
Read and Write User Data to the CompactFlash Card 125

CompactLogix controllers only support nonvolatile storage through
CompactFlash removable media. CompactLogix controllers support the 1784-
CF64 or 1784-CF128 Industrial CompactFlash memory cards for nonvolatile

memory.

CompactLogix controllers 1769- L31, 1769-L32E, 1769-L32C, 1769-L35E, and
1769-L35CR can save and restore user applications to CompactFlash memory.

Of the 1769 CompactLogix controllers, only the 1769-L32E and 1769-L35E can
store user data (for example, a recipe) to the CompactFlash card during runtime.
This feature is supported on 1769-L35E controllers with serial numbers starting
with SSOORIGE, or greater, and 1769-L32E controllers with serial numbers
starting with SS0QZ000, or greater. To find the controller’s serial number, look
on the label on the outside of the controller, or access it electronically in RSLinx
software or RSLogix 5000 programming software. You must use firmware
version V16, or greater.

Locate the Controller Serial Number in RSLinx Software

To find the controller’s serial number in RSLinx software, follow these steps.

1. Open RSLinx software and from the Communication pull-down menu,
choose RSWho.
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2. Right-click on the controller in the RSWho browse window and select
Device Properties.

@5 AB_ETH-1, Ethemet DFL
5.0 10.88.44.220, 1769-L35E Ethemet Port, 1769-L35E Ethernet Port

=] i Backplane, CompactLogix System

: |: W00, CompactlLogix Processor, 1769-135E/A LOGIX533!

W 01, 1769-135E Ethernet Port R
|ﬂ 03, Local 1769 Bus Adapter, VA1769/
- f] 10884511, 1756-ENET/A, 1756-ENBT/A Station Diagnostics
B ﬂ 10.88.4514, 1756-ENBT/A, 1756-ENBT/A Configure New DDE/OPC Topic

7 10884585, Unrecognized Device
@ 10.88.45.86, 1768-ENBT/A, 1768-ENBT/A
w- ] 10.88.45.89, 1756-EN2T, 1756-EN2T/A

Data Monitor

Driver Diagnostics

[ 9 AB_VBP-1,1789-A17/A Virtual Chassis Configure Driver
-3 Chassis, 1756-A7/4 Upload EDS file from device
Bl USB

Device Properties

The Device Properties dialog box displays, showing the serial number.

AB_ETH-1410.88.44. 2204 Backplane\0 E E

Device Mame: |1 FEI-L35E/A LOGE-5335

Wendor: I.-’-‘n.llen-Eiral:lle_l,I Company
Product Type: |1 4

Froduct Code: IES
Revizion: |1 g1 The serial number shownin

this exampleisin
Serial Mumbef: |DD1.‘3\2585

hexadecimal format.
Fauilts:

Minor Recoverable Fault

Cloze I Help

Rockwell Automation Publication 1769-UMO0T1H-EN-P - April 2012



Use a CompactFlashCard ~ Chapter 9

Locate the Controller Serial Number

Via the RSLogix 5000 Project

To find the controller’s serial number in your RSLogix 5000 project when using
ladder logic or structured text, use the Get System Value (GSV) instruction to
obtain the value of the Serial Number attribute of the ControllerDevice object.

Ladder Logic

G5V

— Get System Value —

Class Mame ControllerDevice

Instance Name

Aftribute Name  SerialNumber

Dest serialNumber
1713542 &

Structured Text

G5V {ControllerDevice, ,SerislNumber, serialNumber) ;

The value can be shown in RSLogix 5000 programming software’s data monitor.
When the style is set to Hex, the displayed value is the same as shown in RSLinx

software.
A Prograrn Tags - MainProgram EE
Scope: EﬁMainProgram »  Show: &l Tags * .
MHame =27 | Valu ¥ | Force Mask | Stle Data Type Description
+ serialMumber (C 16#001a_2586 Hex = | DINT
TIP If the user wants to access the serial number programmatically, additional

logic is needed to obtain the serial number’s value.
Via RSLogix 5000 Programming Software

To find the controller’s serial number in RSLogix programming software, follow
these steps.

1. In the controller organizer, right-click on the controller and select
Properties from the pull-down menu.

The Controller Properties dialog box displays.

2. Click the Advanced tab to see the serial number.
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Use a COmpactHash Cardto  You canload the user application/project from nonvolatile memory/

Load/Store a User CompactFlash to the user memory of the controller:

Application e on every power-up.
e on corrupt memory.

o anytime through RSLogix 5000 programming software..

match. For example, if the CompactFlash user program and controller
firmware were created for a 1769-L35E controller, and then an attempt
was made to load that program and/or firmware into a 1769-L32E
controller.

2 ATTENTION: Fault conditions can occur if the controller types do not

IMPORTANT The user application and firmware version on the CompactFlash card is
loaded into the controller. If the contents of the CompactFlash card are a
different revision than the revision that is on the controller, then the
controller will be updated to the revision on the CompactFlash card.

is reading from or writing to the card, as indicated by a flashing green CF
status indicator. Doing so could corrupt the data on the card or in the
controller, as well as corrupt the latest firmware in the controller.

2 ATTENTION: Do not remove the CompactFlash card while the controller

IMPORTANT CompactFlash card memory stores the contents of the user memory when
you store the project.

« (hanges made after you store the project are not reflected in
CompactFlash card memory.

« Ifyou change the project but do not store those changes, you overwrite
them when you load the project from the CompactFlash card. If this
occurs, you have to upload or download the project to go online.

« Ifyouwant to store changes such as online edits, tag values, or a
ControlNet network schedule, store the project again after you make
the changes.

When you store a project to a CompactFlash memory card, the controller
formats the card, if required.

Manually Change Which Project Loads

A CompactFlash card stores multiple projects. By default, the controller loads the
project that you most recently stored, according to the load options of that
project.

IMPORTANT Be aware that when loading a different project, the firmware revisions
must be the same.
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To assign a different project to load from the CompactFlash card, edit the

Load.xml file on the card.

R _iofx

J File Edit Miew Favorites Tools  Help

Falders x

@ Desktop -
-5 My Documents
EI@, My Compuker

= CELO0WEK (i)
@ Compack Disc (D)
- CH10WEK (E:)

CompactFlash reader

Logix folder

|:I CurrentApp

Load. <l
|

<?aml wersion="1.0" encoding="UTF-8" 7=
- <Currentapplications=

zControlFile=YLogixyCurrentApp\Rev_12_Project_2.xml</ControlFile=

</Currentapplication

g

1. To change which project loads from the card, open Load.xml. Use a text

editor to open the file.

2. Edit the name of the project that you want to load.

o Use the name of an XML file that is in the CurrentApp folder.

o In the CurrentApp folder, a project is comprised of an XML file and a

PSK file.
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CompactFlash reader

projects and firmware

W

124

Manually Change the Load Parameters

When you store a project to a CompactFlash card, you define:
o when the project is to load (On Power Up, On Corrupt Memory, User
Initiated).
o mode to which to set the controller (if the keyswitch is in REM and the
load mode is not User Initiated).

IMPORTANT Be aware that when loading a different project, the firmware revisions
must be the same.

To assign a different project to load from the CompactFlash card, edit the
Load.xml file on the card.

EN F:'Logix',CurrentApp O] x|
J File Edit ‘Miew Favorites Tools  Help ﬁ
Folders ¥ | | Mame
:ﬁ Deskbop - Executive, bin
- My Documents || [#]rev_12_Project_1.psk
E'@ My Compuker Rev_12_Project_zZ.pSk

- CAIO0WZK () || 2] rev_1z_project_3.psk

@ Compack Disc (D) Rev 17 Projeck_1,xml

“E' CE10WEK (E:) [ Rev_12_Project_2.xmil 1.

L——_IE Remowable Disk (F:) Rev 12 Project_3.xml

El--l:l Logizx
a CurrentApp = ﬂ | _PI

1. To change the load parameters for a project, open the XML file with the
same name as the project. Use a text editor to open the file.

<?aml wersion="1.0" encoding="UTF-8" 7>
- =Controllers
- <ExecutivelLoadCOptionz
«ExecFile=\LogixyCurrentAppy\Executive.bin</ExecFile=
</ExecutiveLoadCOption=
- <ProgrambLoadCptions
<ProgramlLoadtMode=CORRUPT_RAM</ProgramLoadModes
<LoadFile=YLogixyCurrentApp\Rev_12_Project_2.p5ok</LoadFile=
=/ProgramLoadCptions
- <ControllertModeCptions
zControllerMode=RUN < /Controllerode:=
= /ControllerodeOptionz
< /Controllers
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2. Edit the Load Image option of the project.

If you want to set the Load Image option to Then enter

On Power Up ALWAYS

On Corrupt Memory CORRUPT_RAM
User Initiated USER_INITIATED

3. Edit the Load Mode option of the project (doesn’t apply if the Load Image
option is User Initiated).

If you want to set the Load Mode option to Then enter
Program (Remote Only) PROGRAM
Run (Remote Only) RUN

Use a COmpactFlash Card for You can also store data to the CompactFlash memory card.
Data Storage

For example:

e A PanelView terminal changes tag values in a controller project. If power
to the controller is lost (and the controller is not battery backed up), the
program running in the controller, along with any values that were
changed by the PanelView terminal, will be lost. Use the CompactFlash
file system and logic in the project to store tag values as they change. When
the project reloads from the CompactFlash card, it can check the
CompactFlash card for any saved tag values and reload those into the
project.

o Store a collection of recipes on the CompactFlash card. When you need to
change a recipe, program the controller to read data for the new recipe
from a CompactFlash card.

o Program the controller to write data logs at specific time intervals.

Read and Write User Datato A salmb}ile cor;ltg)élir project thFiit reads and writes from a Cfompac;Flzsh Tard ils
i i ix 5000 Enterprise programming software. To display a list
the CompactFlash Card avatlable with RoLogix prise prog 8 play

of sample projects from a CompactFlash card, see Sample Controller Projects on

page 102.
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Additional Resources For additional information, consult these publications.
Resource Description
Logix 5000 Controllers Memory Card Programming Manual, publication 1756-PM017 Explains the use of nonvolatile memory, or CompactFlash card memory, with Logix

controller, and how to read/write data to a CompactFlash card.

Logix5000 Controllers Common Procedures Manual, publication 1756-PM001 Information about using Logix5000 controllers
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Chapter 10

Battery Handling

Maintain the Battery

This chapter explains how to maintain your battery.

Topic Page
Battery Handling 127
Check If the Battery Is Low 128
Estimate 1769-BA Battery Life 128
Store Lithium Batteries 129
Battery Removal 129

CompactLogix controllers support the 1769-BA battery.

A\

ATTENTION: The 1769-BA battery is the only battery you can use with
the CompactLogix controllers. The 1747-BA battery is not compatible
with the CompactLogix controllers and may cause problems.

Lithium batteries are primary (not rechargeable) cells that give extended memory
support for Rockwell Automation products.

X

ATTENTION: This product contains a sealed lithium battery that may need
to be replaced during the life of the product.

At the end of its life, the battery contained in this product should be collected
separately from any unsorted municipal waste.

The collection and recycling of batteries helps protect the environment and
contributes to the conservation of natural resources as valuable materials are
recovered.
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Check If the Battery Is Low The battery indicator (BAT') warns when the battery is low. Once the controller
is powered down, the battery retains controller memory as long as the BAT
indicator remains on. Temperature dictates how long the BAT indicator
remains on.

Figure 24 - Battery Status Indicator

Battery status

indicator

Logix  L35CR

Table 31 - BAT Indicator Duration

Temperature Duration
60 °C (140 °F) 8 days
25°C(77 °F) 25 days
Estimate 1769-BA Certain conditions affect typical battery life.
Battery Life
Table 32 - Battery Life Estimations
Time On/Off At25°C(77 °F) At40°C(104°F) At 60 °C(140 °F)
Always on 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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Store Lithium Batteries

A\

ATTENTION: Follow these general rules to store your batteries.

Store batteries in a cool, dry environment. We recommend 25 °C (77 °F)
with 40...60% relative humidity.

Regularly monitor the temperature and humidity of the storage area.
Use a first-in/first-out system for handling stored batteries.
Store in the original containers away from flammable materials.

Keep track of storage time. Reference storage time to the date of
manufacture.

Do not store batteries longer than 10 years.
Do not store used batteries longer than 3 months before disposal.
(learly mark the contents of the storage area.

Place a Lith-X or Class D Powder fire extinguisher in a readily accessible
area in or around the storage area.

Ventilate and protect the storage area against fire. You must have a
system that automatically detects and extinguishes fires and
automatically activates an alarm signal.

Do not smoke in the storage area.

Table 33 - Storage Temperatures for 1769-BA Lithium Batteries

Storage Temperature

Capacity Loss

40 °C (104 °F) for 5 years

Loses up to 4% of original capacity

60 °C (140 °F)

Loses 2.5 % of capacity each year

o You may store batteries for up to 30 days between -45...85 °C
(-49...185 °F) such as during transportation. Do not store in temperatures

above 85° C (185 °F).

o To avoid leakage or other hazards, do not store batteries above 60° C for
more than 30 days.

e The rate of capacity loss increases as storage temperature increases.

Battery Removal

A\

WARNING: 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.
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Additional Resources For additional information, consult this publication.
Resource Description
Guidelines for Handling Batteries, publication AG 5-4 Detailed information on battery-handling procedures for the 1769-BA lithium battery.
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Appendix A

Introduction

1769-L3xx Controllers Status

Status Indicators

This appendix explains how to interpret the status indicators on your

CompactLogix controllers.

Topic Page
1769-L3xx Controllers Status Indicators 131
RS-232 Serial Port Status Indicators 133
ControlNet Indicators 134
EtherNet/IP Indicators 136

These are the 1769-L3xx CompactLogix controller status indicators.

Indicators
Indicator Condition Interpretation
RUN off The controller is in program or test mode.
Steady green The controller is in run mode.
FORCE off « No tags contain 1/0 force values.
« 1/0 forces are inactive (disabled).
Steady amber + 1/0 forces are active (enabled).
« 1/0force values may or may not exist.
Flashing amber One or more input or output addresses have been forced to an On or Off condition, but the forces have not been
enabled.
BAT off The battery supports memory.
Steady red « Thebattery is:
« notinstalled.
+ 95% discharged and should be replaced.
1/0 Off « There are no devices in the I/0 configuration of the controller.
« The controller does not contain a project.
Steady green The controller is communicating with all the devices in its 1/0 configuration.

Flashing green

One or more devices in the I/0 configuration of the controller are not responding.

Flashing red

+ The controller is not communicating with any devices.
« The controller is faulted.
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Indicator Condition Interpretation
0K off No power is applied.
Flashing red « The controller requires a firmware update.

«  Amajor recoverable fault occurred on the controller. To clear the fault, perform this procedure.

1. Turn the controller keyswitch from PROG to RUN to PROG.
2. Go online with RSLogix 5000 programming software.
+ A nonrecoverable major fault occurred on the controller. In this case, the controller:
1. initially displays a steady red status indicator.
2. resets itself.
3. clears the project from its memory.
4. sets the status indicator to flashing red.
5. produces a major recoverable fault.
6. generates a fault code in the RSLogix 5000 project.

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

Code Condition Fault recovery method
60 CompactFlash A. Clear the fault.
card 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 status indicators.
B. Contact Rockwell Automation support. See the
back cover.
61 CompactFlashis | A. Clear the fault.
installed. :
B. Download the project.
C. Change to Remote Run/Run mode.
If the problem persists, contact Rockwell Automation support. See
the back cover.
Steady red The controller detected a nonrecoverable major fault, so it cleared the project from memory. To recover from a major

fault, perform this procedure.

1. Cycle power to the chassis.

2. Download the project.

3. Change to Run mode.

If the OK status indicator 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 Indicator

RS-232 Serial Port Status
Indicators

This is the CompactFlash card status indicator present on all CompactLogix

controllers.
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
status indicator. This could corrupt the data on the card or in the
controller, as well as corrupt the latest firmware in the controller.
Indicator Condition Interpretation
CF off There is 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.

These are the RS-232 serial port status indicators present on all CompactLogix

controllers.

Indicator Condition Interpretation

DCHo off Channel 0 configuration differs from the default serial configuration.
Steady green Channel 0 has the default serial configuration.

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

(H1 off No RS-232 activity.

(1769-L31

only) Flashing green RS-232 activity.
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ControlNet Indicators

134

The ControlNet indicators are only on the 1769-L32C and 1769-
L35CR controllers.

Use these indicators to determine how your CompactLogix 1769-L32C or 1769-
L35CR controller is operating on the ControlNet network:

¢ Module Status

e Network Status

These indicators provide information about the controller and network when the
controller is connected to ControlNet via the BNC connectors.

Table 34 - ControlNet Network Status Indicator States

Status Indicator State Interpretation
Steady The indicator is on continuously in the defined state.
Alternating When viewed together, two indicators alternate between two defined states; the

two indicators are always in opposite states, out of phase.

Flashing When viewed independent of another, an indicator alternates between the two
defined states; if both indicators are flashing, they flash together, in phase.

IMPORTANT Keep in mind that the Module Status indicator reflects the module state (for
example, 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
indicator is flashing green if the host has successfully started the card. Note,
however, that until the host removes reset, all communication port status
indicators.

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 indicators. As a general practice, view all
indicators (Module Status and Network Status) together to gain a full
understanding of the daughtercard’s status.
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Module Status (MS) Indicator

Indicator Condition

Recommended Action

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. Ifthe problem persists, replace the controller.
Flashing red A minor fault has occurred because a firmware update is in progress. Normal operation - No action is required.

switches may have been changed since power-up.

A node address switch change has occurred. The controller’s node address

Change the node address switches back to the original setting. The module
will continue to operate properly.

The controller uses invalid firmware.

Update the controller firmware with the ControlFlash Update utility.

The controller’s node address duplicates that of another device.

1. Remove power.
2. Change the node address to a unique setting.
3. Reapply power.

Steady green Connections are established. Normal operation - No action is required.
Flashing green No connections are established. Establish connections, if necessary.
Flashing red/green The controller is diagnosing a problem. 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.
Network Channel Indicators
Channel B is only labelled on the 1769-L35CR controller. The 1769-L32C
controller only has channel A but uses the second indicator in some status
indicator patterns as described below.
Indicator Condition Recommended Action
off A channel is disabled. Program network for redundant media, if necessary.
Steady green Normal operation is occurring. Normal operation - No action is required.
Flashing green/off Temporary network errors have occurred. 1. Check media for broken cables, loose connectors, and missing

terminators.
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 UMAX v,

Flashing red/off Media fault has occurred.

1. Check media for broken cables, loose connectors, and missing
terminators.

2. If condition persists, refer to the ControlNet Planning and Installation
Manual, publication 1786-6.2.1.

No other nodes are 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.

off You should check the MS indicators. Check the MS indicators.

Steady red The controller is faulted. 1. (ycle power.
2. Ifthe fault persists, contact your Rockwell Automation representative

or distributor.
Alternating red/green The controller is performing a self test. Normal operation - No action is required.
Alternating red/off The node is configured incorrectly. Check the card’s network address and other ControlNet configuration

parameters.

(1)  UMAXis the highest node address on a ControlNet network that can transmit data.
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EtherNet/IP Indicators The EtherNet/IP indicators are only on 1769-L32E and 1769-L35E controllers.

Module Status (MS) Indicator

Indicator Condition Recommended Action
off The controller does not have power. Check the controller power supply.
Flashing green The port s in standby mode; it does not have an IP address and is operating | Verify that the BOOTP server is running.
in BOOTP mode.
Steady green The port is operating correctly. Normal operation - No action is required.
Steady red The controller is holding the port in reset or the controller has faulted. 1. Clear the controller fault.
2. If the fault will not clear, replace the controller.
The port is performing its power-up self test. Normal operation - No action is required.
A nonrecoverable 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 - No action is required.
Network Status (NS) Indicator
Indicator Condition Recommended Action
off The port is not initialized; it does not have an IP address and is operating in | Verify that the BOOTP server is running.

BOOTP mode.

Flashing green

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

+Ifno connections are configured, no action is 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 Normal operation - No action is required.
established.
Steady red The port has detected that the assigned IP address is already in use. Verify that all IP addresses are unique.
Flashing red/green The port is performing its power-up self test. Normal operation - No action is required.
Link Status (LNK) Indicator
Indicator Condition Recommended Action
off The port is not connected to a powered Ethernet device. Therefore, the port | 1. Verify that all Ethernet cables are connected.

cannot communicate on Ethernet.

2. Verify that Ethernet switch is powered.

Flashing green

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

The port is communicating on Ethernet.

Steady green

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

Normal operation - No action is required.

136
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Introduction

Dynamic Memory Allocation in
CompactLogix Controllers

This appendix explains the dynamic allocation of memory in CompactLogix

controllers.
Topic Page
Messages 138
RSLinx Tag Optimization 138
Trends 138
DDE/OPC Topics 139

Certain operations cause the controller to dynamically allocate and remove user-
available memory, affecting the space available for program logic. As these

functions become active, memory is allocated. Memory is then removed when

these functions become inactive.

Operations that dynamically allocate memory are:

e IMEssages.

e connections to processors with RSLogix 5000 programming software.

o RSLinx tag optimization.
e trends.

o DDE/OPC topics.
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Messages Messages come in and go out of the controller via the Ethernet, ControlNet, and
serial ports, causing memory allocation. The memory allocations for messages
destined to I/O are accounted for in these allocations. To prevent message
instructions from using too much memory, do not send messages simultaneously.

Table 35 - Message Types

Message Path Connection Established? Memory Allocated
ControlNet Port Incoming Yes - The message is connected. 1200 bytes
No - The message is unconnected. 1200 bytes
Outgoing All outgoing messages whether connected or 1200 bytes
unconnected
Ethernet Port Incoming Yes - The message is connected. 1200 bytes
No - The message is unconnected. 1200 bytes
Outgoing All outgoing messages whether connected or 1200 bytes
unconnected
Serial Port Incoming Allincoming messages whether connected or 1200 bytes
unconnected
Outgoing All outgoing messages whether connected or 1200 bytes
unconnected
RSLinx Tag Optimization With tag optimization, trend objects, trend drivers, and connections allocate
memory.

Table 36 - Tag Functions

Item Description Memory Allocated
Trend Object Object is created in the controller to group the requested | 80 bytes
tags. One trend object can handle approximately 100
tags.
Trend Driver Drive is created to communicate with the trend object. 36 bytes
Connection Connection is created between the controller and RSLinx. | 1200 bytes

EXAMPLE To monitor 100 points:
100 points x 36 bytes = 3600 bytes (Trend Driver)

3600 (Trend Driver) + 80 (Trend Object) + 1200 (Connection)
= approximately 4000 bytes

We estimate that one tag consumes about 40 bytes of memory.

Trends Each trend created in a controller creates a trend object and allocates a buffer for
logging.
Table 10.A Controller Trends
Item Memory Allocated
Trend Object 80 bytes
Log Buffer 4000 bytes
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DDE/OPC Topics A DDE/OPC topic uses connections based on these variables:

e Maximum number of messaging connections per controller configured in
RSLinx

o Number of connections needed to optimize throughput

o Configuration of RSLinx to use connections for writing to a ControlLogix
controller

IMPORTANT These variables are per path. For example, if you set up two different DDE/
OPC topics, with different paths to the same controller, the variables limit
the connections for each path. Therefore, if you have a limit of 5
connections, it is possible to have 10 connections, with 5 over each path.

Specify Connections per Controller

To specify the maximum messaging connections per controller, perform this
procedure.

1. In RSLinx programming software, from the Communication pull-down
menu, choose Configure CIP Options.
TENnEl Station  DDE/OPC

Configure Drivers. .,

Configure Shortcuts, .,
Configure Client Applications. ..
EE' Options. ..

Configure ¢
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The Configure CIP Options dialog box appears.
Configure CIP Options ﬂ _
PCCC Encapsulation in CIP - Connections for ControlLagix processar I

Read Connections

tax. Mezzaging Connections per PLC E

M ezzaging Connection Parameters:

|2.EIEI zec. retry interval, 32,00 zec. timeaut j

v Lze Connections for Wites to Controllogix processar

[~ Optimize Uzer Defined Data Types

Reset | Defaults |

0k | Cancel | ‘ Help ‘

2. In the Max. Messaging Connections per PLC field, enter the maximum
number of read connections you want a particular workstation to make to

a ControlLogix controller.

3. Click OK.
Specify Number of Connections Needed to Optimize Throughput

To specify the number of connections needed to optimize throughput, perform
this procedure.
1. Repeat step 1 from the previous procedure.

2. In the Configure CIP Options dialog box, click the Use Connections for
Writes to ControlLogix processor checkbox.

IMPORTANT Once you have selected this feature, you cannot limit the number of
connections established.
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Number of Connections Needed to Optimize Throughput

RSLinx software only opens the number of connections required to optimize
throughput. For example, if you have one tag on scan, but have configured
RSLinx software to allow five connections as the maximum number of
connections, RSLinx software 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, RSLinx software cannot establish more than five
connections to the CompactLogix controller. RSLinx software then funnels all of
the tags through those five available connections.

View the Number of Open Connections

To view the number of open connections made from your workstation to the
CompactLogix controller, perform this procedure.

1. In RSLinx programming software, from the Communication pull-down
menu, choose CIP Diagnostics.

Communications el e e e

RSWho

Configure Drivers, ..

Configure Shortcuts, .,
Confiqure Client Applications. ..
Configure CIP Options...
Configure Gateway, ..

Criver Diagnostics, .,

W.«_

The CIP Diagnostics dialog box appears.
CIP Diagnostics |E| |

Dispatching] Messaging Connections l

Originated connections: |
Bridged connections: [ 0
Accepted connections: [ 0 |
Connection open attermnpts:
Open attempts rejectad:
Comnection close attempts: [ 0 |
Cloze attempts rejected:
Connections established: [ 0 |

[ e

[=1=1i—1{—]

Qe

Connhections closed: 1]
Connections timed out zending: 0|
Connections timed out receiving: 1}
Connections dropped: [i]
Packet send attempts: [ 0

Packets written:
Packets overaritter: [ 0

Packets sent:
Packetzresent [ 0 |
Packets received: [ 0 |
Invalidreceipts: [ 0 |
Duplicate receipts: [—

(=1 =1i=] =T—=1 =]~

2. Click the Connections tab.
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Here you see an itemized list of open connections.

3. Click the Dispatching tab.
CIP Diagnostics |E| |

Dizpatching ] Me&&aging] Eonnectinns]

=

"Fast" PCCL requests via Messaging: |
"Slow' PCCC requests via Meszaging:
"Fast" PCCC requests via DHRIO:
"Slow' PCCC requests wia DHRIO:
Requests canceled:
Fequests not sent:
Requests sent unconnected:
Fequests sent connected:
Requests timed out unconnected:
Requests timed out on connection:
Fequests failed with connection:
CIP responzes received:
PCCC rezponzes received:
Connections open:
Connections atterpted:
Connections established:
Connections rejected:
Connections clozed:
Connections timed out:
Connections dropped:

=SSN NSNS EENE N ==l =l

In the Connections Established box you see the total number of
connections open to the CompactLogix controller.
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Outside United States Please contact your local Rockwell Automation representative for the return procedure.
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document, complete this form, publication RA-DU002, available at http://www.rockwellautomation.com/literature/.
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Introduction_Catagory Types

		This tab summarizes Rockwell Automation Global Sales and Marketing preferred printing standards. It also provides guidance on whether a publication should be released as JIT (print on demand) or if it requires an RFQ for offset printing.
Find your publication type in the first section below. Use the assigned Printing Category information to determine the standard print specifications for that document type. The Printing Categories are defined below the Publication Type section. Note there may be slightly different print specifications for the categories, depending on the region (EMEA or Americas).
For more information on Global Sales and Marketing Printing Standards, see publication RA-CO004 in DocMan.

		Publication Type and Print Category

		Publication Type		Off Set Print Category Spec. (See table below)		JIT Spec. (See table below)		Description		Order Min **		Order Max ** 		Life Cycle Usage / Release Option

		AD		NA - Puttman		NA		Advertisement Reprint Colour		NA		NA		Presale / Internal

		AP		A3		D2		Application Solution or Customer Success Story		5		100		Presale / External

		AR		NA		NA		Article/Editorial/Byline		NA		NA		Presale / Internal

								 (press releases should not be checked into DocMan or printed)

		AT		B3, B4		D5		Application techniques		5		100		Presale / External

		BR		A2 Primary, A1		NA		Brochures		5		100		Presale / External

		CA		C2 Primary, C1		NA		Catalogue		1		50		Presale / External

		CG		NA		NA		Catalogue Guide		1		50		Presale / External

		CL		NA		NA		Collection		5		50		Presale / External

		CO		A5, A6, A9		D5		Company Confidential Information		NA		NA		NA / Confidential

		CP		E-only		E-only, D5		Competitive Information		5		50		NA / Confidential

		DC		E-only		E-only		Discount Schedules		NA		NA		Presale / Internal

		DI		A1, A3		NA		Direct Mail		5		100		Presale / Internal

		DM		NA		NA		Product Demo		5		50		Presale / Internal

		DS		B3		D5		Dimensions Sheet		1		5		Post / External

		DU		B3		D5		Document Update		1		5		Post / External

		GR		B2		D6		Getting Results		1		5		Post / External

		IN		B3 Primary, B2		D5, D6		Installation instructions		1		5		Post / External

		LM		NA		NA		Launch Materials		5		50		Presale / Internal

		PC		B3		D5		Packaging Contents

		PL		E-only primary, B3		E-only		Price List		5		50		Presale / Internal

		PM		B2		D6		Programming Manual		1		5		Post / External

		PP		A3		D1		Profile (Single Product or Service). NOTE: Application Solutions are to be assigned the AP pub type.		5		100		Presale / External

		QR		B2 primary, B3, B5		D5, D6		Quick Reference		1		5		Post / External

		QS		B2 primary, B3, B5		D5, D6		Quick Start		1		5		Post / External

		RM		B2		D5, D6		Reference Manual		1		5		Post / External

		RN		B3		D5		Release Notes		1		5		Post / External

		SG		B1 Primary, B4		D5, D6		Selection Guide Colour		5		50		Presale / External

		SG		B2		D5, D6		Selection Guide B/W		5		50		Presale / External

		SP		A1, A2, A3, A4		NA		Sales Promotion NOTE: Service profiles are to be assigned the PP pub type.		5		100		Presale / Internal

		SR		B2, B3		D5, D6		Specification Rating Sheet		5		100		Presale / External

		TD		B2 Primary B3, B4, B5		D5, D6		Technical Data		5		50		Presale / External

		TG		B2, B3		D6		Troubleshooting Guide		1		5		Post / External

		UM		B2 Primary, B4		D6		User Manual B/W		1		5		Post / External

		WD		B3		D5		Wiring Diagrams / Dwgs		1		5		Post / Internal

		WP		B3 Primary, B5		D5		White Paper		5		50		Presale / External

		** Minimum order quantities on all JIT items are based on the publication length. **

		Publication length		Minimum Order Quantity

		77 or more pages		1 (no shrink wrap required)

		33 to 76 pages		25

		3 to 32 pages		50

		1 or 2 pages		100



		Pre-sale / Marketing		All paper in this category is White Brightness, 90% or better. Opacity 90% or better

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		A1		4 color		170 gsm  2pp		100# gloss cover, 100# gloss text

		A2		4 color		170 gsm  , folded, 4pp		100# gloss cover, 80# gloss text

		A3		4 color 		Cover 170 gsm  with           Body 120 gsm, > 4pp		80# gloss cover, 80# gloss text

		A4		2 color		170gsm Silk – 120gsm Silk		80# gloss cover, 80# gloss text

		A5		2 color		170gsm Silk – 120gsm Silk		80# gloss cover, 80# matt sheet text

		A6		1 color		170gsm Silk – 120gsm Silk		80# gloss cover, 80# matt sheet text

		A7		4 color cover
2 color text
Selection Guide		Category being deleted		10 Point Cover C2S
50# matte sheet text

		A8		4 color cover		Category being deleted		50# matte sheet text, self cover

				2 color text

				Selection Guide

		A9		2 color		100gsm bond		50# matte sheet text, self cover

				Selection Guide

				Gray shading indicates Obsolete Print Catagories



		Post Sale / Technical Communication

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		B1		4 color cover		270gsm Gloss 100gsm bond		10 Point Cover C2S

				2 color text				50# matte sheet text

		B2		1 color		160gsm Colortech & 100gsm Bond		90# Cover
50# matte sheet text

		B3		1 color		100gsm bond		50# matte sheet text, self cover

		B4		2 color		160gsm Colortech & 100gsm Bond		90# Cover
50# matte sheet text

		B5		2 color		100gsm bond		50# matte sheet text, self cover



		Catalogs

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		 C1		4 color cover		270gsm Gloss 90gsm silk		10 Point Cover C2S

				4 color text				45# Coated Sheet

		C2		4 color cover		270gsm Gloss 80gsm silk		10 Point Cover C2S

				2 color text				32#-33# Coated Sheet



		JIT / POD 		All paper in this category is White Brightness, 82% or better.  Opacity 88% or better

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		D1		4 color		170gsm white silk		80# gloss cover, coated 2 sides

		D2		4 color		120gsm white silk		80# gloss text, coated 2 sides, self cover

		D3		4 color		Cover 170gsm  with           Body 120gsm		80# gloss cover, 80# gloss text coated 2 sides

		D4		1 color		160gsm tab		90# index

		D5		1 color		80gsm bond		20# bond, self cover

		D6		1 color		Cover 160gsm tab with Body 80gsm bond		90# index, 20# bond

		D7		2 color		160gsm tab		90# index

		D8		2 color		80gsm bond		20# bond, self cover

		D9		2 color		Cover 160gsm tab with Body 80gsm bond		90# index, 20# bond

		D10		Combination: 4 color cover, with 2 color body		Cover 160gsm with           Body 80gsm		90# index, 20# bond

				Gray shading indicates Obsolete Print Catagories

		Just In Time (JIT) or Off Set (OS)?

		Use these guidelines to determine if your publication should be JIT (just in time/print on demand) or if it would be more economical to print OS (offset/on a press). OS print jobs require an RFQ (Request For Quote) in US. If your job fits into the “Either” category, an RFQ is recommended, but not required. In the US, RA Strategic Sourcing will discourage or reject RFQs for jobs that fall within the JIT category. Guidelines differ for black & white and color printing, so be sure to check the correct tables. 

		 

		Black & White Printing







		Color Printing

		Color Printing





Print Spec Sheet

		JIT Printing Specifications				RA-QR005G-EN-P  -  3/29/2010

		Printing Specification		YOUR DATA HERE		Instructions																																				NO

		(required) Category:		D6		Select Print Category A,B,C or D from category list, on "Introduction_Catagory Types" tab																														11” x 17”				LOOSE -Loose Leaf		YES		Pre-sale / Marketing				TOP

		(required) Finished Trim Size Width:		8.5” x 11”																																8.5” x 11”				PERFECT - Perfect Bound				A1				LEFT

		(required) Publication Number :		1769-UM011H-EN-P		Sample: 2030-SP001B-EN-P																														3” x 5”				SADDLE - Saddle Stitch				A2				RIGHT				CORNER

		Use Legacy Number		NO		YES or NO																														18” x 24” Poster				PLASTCOIL - Plastic Coil (Coil Bound)				A4				BOTTOM				SIDE

		Legacy Number if applicable:				Sample Legacy Number: 0160-5.33																														24” x 36” Poster				STAPLED1 -1 position				A3

		Publication Title:		1769 CompactLogix Controllers User Manual		Sample: ElectroGuard Selling Brief
80 character limit - must match DocMan Title																														36” x 24” Poster				STAPLED1B - bottom 1 position				A5

		(required) Business Group:		Marketing Commercial		As entered in DocMan																														4” x 6”				STAPLED2 - 2 positions				A6

		(required) Cost Center:		19021		As entered in DocMan - enter number only, no description. Example - 19021		CMKMKE CM Integrated Arch - 19021
CMKMKE Market Access Program - 19105																												4.75” x 7” (slightly smaller half-size)				THERMAL - Thermal bound (Tape bound)				A7

		Binding/Stitching:		PERFECT - Perfect Bound		Review key on right...		Saddle-Stitch Items 
All page quantities must be divisible by 4.
Note: Stitching is implied for Saddle-Stitch - no need to specify in Stitching Location.
80 pgs max. on 20# (text and cover)
76 pgs max. on 20# (text) and 24# (cover)
72 pgs max. on 24# (text and cover)

Perfect Bound Items
940 pgs max. w/cover (90# index unless indicated otherwise)
70 pgs. min. for spine without words
200 pgs min. for spine with words 

Plastcoil Bound Items
530 pgs max. of 20# (if adding cover deduct equivalent number of pages to equal cover thickness) (90# index unless indicated otherwise)

Tape Bound Items
250 pgs max. on 20# no cover
240 pgs max. w/cover (90# index unless indicated otherwise)																												4.75” x 7.75”				THERMALO - Thermal Bound (Tape bound - offline)				A8

		(required) Page Count of Publication:		148		Total page count including cover																														5.5” x 8.5” (half-size)								A9

		Paper Stock Color:		white		White is assumed.  For color options contact your vendor.																														6” x 4”								Post Sale / Technical Communication

		Number of Tabs Needed:				5 tab in stock at RR Donnelley 																														7.385” x 9” (RSI Std)								B1

		Stitching Location:		SIDE		Blank, Corner or Side																														8.25” x 10.875”								B2

		Drill Hole YES/NO		YES		All drilled publications use the 5-hole standard, 5/16 inch-size hole and a minimum of ¼ inch from the inner page border.																														8.25” x 11” (RA product profile std)								B3						None

		Glue Location on Pad:				Glue location on pads																														8.375” x 10.875								B4						Half or V or Single Fold

		Number of Pages per Pad:				Average sheets of paper.. 25, 50 75,100 Max																														9” x 12” (Folder)								B5						C or Tri-Fold

		Ink Color		black		One color assumes BLACK / 4 color assume CMYK / Indicate PMS number here…																														A4 (8 ¼” x 11 ¾”) (210 x 297 mm)								Catalogs						DbleParll

		Used in Manufacturing:		no																																A5 (5.83” x 8.26”) (148 x 210 mm)								C1						Sample

		Fold:				Review key on right...																																												Short (must specify dimensions between folds in Comments)

		Comments:																																										C2						Z or Accordian Fold

		Part Number:		none																																								JIT / POD 						Microfold or French Fold - designate no. of folds in Comments - intended for single sheet only to be put in box for manufacturing

																																												D1						Double Gate

																																												D2

								Folds
Half, V, Single                 C or Tri





Dble Parll





Z or Accordian                        Microfold or French






Double Gate

 



Short Fold																																				D3

						
																																						D4

																																												D5

																																												D6

																																												D7

																																												D8

																																												D9
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