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Important User Information

Solid state equipment operates differently than electromechanical equipment.
To learn how solid state equipment differs from hard-wired
electromechanical devices, consult Safety Guidelines for the Application,
Installation and Maintenance of Solid State Controls, publication SGI-1.1,
available from your local Rockwell Automation sales office or online at
http://www.ab.com/literature. Because of this difference, and also because
of the wide variety of uses for solid state equipment, all persons responsible
for applying this equipment must satisfy themselves that each intended
application of this equipment is acceptable.

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

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

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

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

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

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

IMPORTANT |dentifies mformann that is critical for successful application and
understanding of the product.

Identifies information about practices or circumstances that can lead
to: personal injury or death, property damage, or economic |0ss.
Attentions help you identify a hazard, avoid a hazard, and recognize
the consequences.

ATTENTION

TN ETYZEN) | Labels may be on or inside the equipment, for example, a drive or
motor, to alert people that dangerous voltage may be present.

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

aalal i

Allen-Bradley, CompactLogix, CompactFlash, ControlLogix, PowerFlex, Rockwell Automation, PLC-2, PLC-3, PLC-5, RSLinx,
RSLogix, RSLogix 5000 and TechConnect are trademarks of Rockwell Automation.

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



http://www.ab.com/literature

Summary of Changes

Introduction This release of this document contains new and updated information.
To find new and updated information, look for change bars, as shown
next to this paragraph.

I Updated Information The document contains these changes.

| Topic Page
Validate 1/0 Layout 50

| Configure I/0 55

| Add-On Instructions 73

| CompactLogix Controllers Specifications 95

| Dynamic Memory Allocation in CompactlLogix Controllers 11
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Preface

Introduction Use this manual to become familiar with the CompactLogix controller
and its features. This manual corresponds to controller firmware
revision 160.

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.

I Additional Information These documents address Logix5000 products.
| Catalog Number | Title Publication Number
1769-131, Logix5000 Controllers Quick Start 1756-QS001
1769-L32E,
1769-L35CR, and
1769-L35E
1769-L31, Logix5000 Controllers Common Procedures Programming Manual 1756-PM001
];ggkg%g SFC and ST Programming Languages Programming Manual 1756-PM003
1769-L35CR, and | Logix5000 Controllers System Reference 1756-QR107
1769-L35E
Logix5000 Controllers General Instruction Set Reference Manual 1756-RM003
| Logix5000 Controllers Process Control/Drives Instruction Set Reference Manual | 1756-RM006
| Logix5000 Controllers PhaseManager User Manual LOGIX-UMO001
1769-L32E and EtherNet/IP Communication Modules in Logix5000 Control Systems User Manual | ENET-UMO0O1
1769-L35E
I 1769-132C and ControlNet Communication Modules in Logix5000 Control Systems User Manual | CNET-UMOO01
1769-L35CR

To view or download these publications, go to:

http://literature . rockwellautomation.com

To obtain a hard copy, contact your Rockwell Automation distributor
or sales representative.
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Chapter 1

1769 CompactLogix Controllers Overview

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

About the cOmpactLogix The CompactLogix controller offers state-of-the-art control,
communications, and I/O elements in a distributed control package.

Controllers
Topic Page
Design a CompactlLogix System 13
Install Hardware 14

CompactLogix Controller and 1769 I/0 Modules

EEEE | EEEEE F\

—— —

LINT LI

1769 1/0 Modules

CompactLogix Controller < &
Connected to the

CompactLogix Controller

For a more flexible system, use:

e multiple controllers in a single chassis.
e multiple controllers joined across networks.

e I/O in multiple platforms that is distributed in many locations
and connected over multiple I/O links.
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12 1769 CompactlLogix Controllers Overview

CompactLogix System Overview

1769 1/0 Modules
Connected to the
CompactLogix Controller

DH-485 Link

EtherNet/IP Link

ControlNet Link

Computers

Other Controllers

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

-

EtherNet/IP Link
ControlNet Link

DeviceNet Link

Remote I/0 Modules

Drives

The CompactLogix controller, part of the Logix family of controllers,
provides a small, powerful, cost-effective system consisting of:

Publication 1769-UM011F-EN-P - January 2007

e RSLogix 5000 programming software.

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

only) networks.

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

e a built-in serial port on every CompactLogix controller.

e Compact I/O modules providing a compact, DIN-rail or
panel-mounted I/O system.
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CompactLogix Controller Combinations

Controller Available Communication Options Number of Number of Local 1/0
Memory 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-L32E 1 port EtherNet/IP
1 port RS-232 serial (system or user protocols)
1769-131 512 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, you must select:

e /O devices.

e 2 communication network.

controllers.

e power supplies.

e software.

Additional Resources

For more information, consult these publications:

e CompactLogix Selection Guide, publication 1769-SG001.

e Logix5000 Controller Design Considerations Reference Manual,

publication 1756-RM094.
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Install Hardware

Additional Resources

Publication 1769-UM011F-EN-P - January 2007

To install a CompactLogix controller, perform these procedures:

1.

10.

For

Set the node address, but only for 1769-L32C and 1769-L35CR
controllers.

Connect the battery. See the chapter Maintain the Battery.

Install a 1784-CF64 CompactFlash card for nonvolatile memory.
See the chapter Maintain Nonvolatile Memory.

Assemble the system.
Mount the system.

Establish a serial connection to the controller. See the chapter
Connect to the Controller Via the Serial Port.

For 1769-L32E and 1769-L35E controllers only, assign an IP
address.

Make additional network connections. See the section
Communicate Over Networks.

Install the EDS files.

Load the controller firmware.

more information, consult these publications:

e 1769-L31 CompactLogix Controller Installation Instructions,
publication 1769-IN069

e 1769-L32C, -L35CR CompactLogix Controllers Installation
Instructions, publication 1769-IN070

e 1769-L32E, -L35E CompactLogix Controllers Installation
Instructions, publication 1769-IN020



Chapter Z

Introduction

Connect to the Controller
Via 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 you can configure the controller and upload or download a
project to the controller.

Topic Page
Connect to the Controller Via the Serial Port 15
Configure the Serial Driver 17
Select the Controller Path 19
Additional Resources 20

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

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

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

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.

Serial Connection to Controller

1769-L31 Personal
Controller Computer
1747-CP3 or
1756-CP3 Serial 1 :
Cable NP

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 32.
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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.
A. Limit the length to 15.2 m (50 ft).

B. Wire the connectors.

Workstation Controller
1CD 1CD
2 RDX 2 RDX
3TXD — =~ 3TXD
4DTR [ ~—1 4DTR

COMMON COMMON
— 6DSR 6 DSR —

7RIS [ | 7RTS
8 CTS 8 CTS
9 9

C. Attach the shield to both connectors.

2. Connect the cable to your controller and workstation.

‘\ ~q¢——— CP3Cable
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Configure the Serial Driver

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

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

"Q‘ RSLinx Professional
| 5| 5|
Configure Shortcuts, .,

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

BN Station DDEJOPC  Security

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

The Configure Drivers dialog appears.

Configure Drivers

Available Driver Types:
|RS-232 DF1 devices |

Help

Add Mew...

O Ethermet/IP Driver

1784-KT/KTR(D /PR TR[D)/PCME for DH+/DH-485 devices
1784-KTC] for ControlMet devices Status
DF1 Polling Master Driver

1784-PCC for ControlM et devices

1784-PCICIS] for ControlMet devices

1747-PIC / AIC+ Driver

DF1 Slave Driver

5-5 5D/502 for DH+ devices

‘irtual Backplane [SoftLogisbS:x]

DeviceMlet Drivers (1784-PCD/PCIDS 1770-KFD SDNPT drivers]
PLC-5 [DH+) Emulator driver

SLC 500 [DH485) Emulator driver

SoftLogixd driver

Remote Devices via Link Gateway

[ |
[t |
[ o |
[ ]
B

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 appears.

Add New RSLinx Driver,

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

Cancel

|4B_DF1-1

4. Specify the driver name and click OK.
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18 Connect to the Controller Via the Serial Port

The Configure RS-232 DF1 Devices dialog 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 communications
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.
Open/import Project E|
Loak in: |_) Fiockwell Autornation ﬂ Ic_“i‘ '

@ Absolute_Position_Drivelogix @ FEDLevelZantralSimulation
@ Can_Recovery_MCSY Indirect_Addrassing
MyRecent  @H]CNET_messaging Kinetix&000_Home_Basic

B

Documents @ CompactLogixc_IC_Example @ LD_Scale_Walue_vw1s
@ @ Coord_Motion_Elend_Circle_Diamond_Square @ Look_Up_A_Bar_Code
@ Coaord_Mation_Drill_Cwcle_Infeed_Blend @ Messaging_Configuration_1756_PLS
Desktop G CPU_Chassis_Info_MSG G ModbusMaster
. @ DayOfweek 4 Modbusslave
J @ DHplus_messaging @ Mation
@ Equipment_Phase_Sequencer @ MSGE_To_Multiple _Controllers

My D i
4 LDcuments @Multiple_BTs_Over_ControINet

Multiple_BTs_Creer_RIC
PLCS_status

@ EtherMet_IP_PowerFlexd:_MulkiDrive
g @ Etheriet_IP_PowetFlexd:_SingleDrive

:!J;E ample_for_1769_ASCII_Module

Iy Computer <

‘-:‘] File narne: |EHampIe_for_1 763 ASLI_Module ﬂ i
[

Fy Network Files of tppe: |AII R5Logix 5000 Files [*.ACD." L5K)
Places

Cancel

i,

Help

2. From the Communications pull-down menu, choose Who
Active.

¢t RSLogix 5000 - Example_for_1769_ASCII_Module
File Edit View Search Logic

Communications sl Rt

5 4 ho Active
o=@ &) [
Select Recent Path. .,
Offline fl. ™ RUM
Mo Faorces | :: ak. Go Online
BAT
Mo Edits = m /0 Upload. ..
Daowvnload

The Who Active dialog appears.
IS [=[

¥ Autobrowss | Hefresh I

=- E ‘Workstation, USMAYVASCOI0L Go Online I

&= Linx Gateways, Ethernet

&5 AB_DF1-1, DF1 Upload... |
= g 01, CompactLogis r, Controllerl
m Backplane, CompactLogix System Davnload |
&= AB_ETHIP-1, Ethernet -
[ AB_PCIC-1, Controlhet Update Firmware. .. |
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 | Upload

5000 software

Transfer the open project to the controller Download
Additional Resources For additional information, consult these publications:

e EtherNet/IP Modules in Logix5000 Control Systems User Manual,
publication ENET-UMO001

e ControlNet Modules in Logix5000 Control System User Manual,
publication CNET-UMO001

e DeviceNet Modules in Logix5000 Control System User Manual,
publication DNET-UMO004

Publication 1769-UM011F-EN-P - January 2007



Chapter 3

Communicate Over Networks

Introduction This chapter explains how CompactLogix controllers support
additional networks to enable various functions.
CompactLogix Controller Network Support

Function Example

Control distributed (remote) |/0.

e EtherNet/IP
e ControlNet
e DeviceNet

DeviceNet Network

CompactLogix Controller

L Distributed (remote)

|/0 Platform
Produce/consume (interlock) data between
controllers.
e EtherNet/IP
e ControlNet
’ Other Logix5000
T Controller
Send and receive messages to and from
other devices. This includes access to the
controller via RSLogix 5000 programming
software.
e FEtherNet/IP EtherNet/IP Network
e ControlNet
e DeviceNet (to devices only) = Other Remote
. % Devices
e serial
e DH-485 ’
Topic Page
EtherNet/IP Network Communication 22
ControlNet Network Communication 25
DeviceNet Communications 28
Serial Communications 31
DH-485 Network Communications 39
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Communicate Over Networks

EtherNet/IP Network
Communication

Publication 1769-UM011F-EN-P - January 2007

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.

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 communications, 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.

EtherNet/IP Network Software Combinations

Software Functions Requirement

RSLogix 5000 programming | e Configure the Yes
software CompactLogix project

e Define EtherNet/IP
communications

BOOTP/DHCP utility with Assign IP addresses to No

RSLogix 5000 software devices on an EtherNet/IP
network

RSNetWorx software for an | Configure EtherNet/IP No

EtherNet/IP network devices by IP addresses

and/or host names

The EtherNet/IP communication modules:

e support messaging, produced/consumed tags, HMI, and
distributed 1/O.

e encapsulate messages within standard TCP/UDP/IP protocol.

e share a common application layer with ControlNet and
DeviceNet.

e interface via RJ45, category 5, unshielded, twisted-pair cable.
e support half/full-duplex 10 Mbps or 100 Mbps operation.

e support standard switches.

e require no network scheduling.

e require no routing tables.
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CompactlLogix Controller

with Integrated
EtherNet/IP Port

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

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

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

e the personal computer configures devices on an EtherNet/IP
network.

CompactLogix EtherNet/IP Overview

FlexLogix Controller with
1788-ENBT Module e -

Distributed 1/0

=

5\ [O
— &)
CompactlLogix
== Controller with 1756-ENBT Module
=== 1756-ENBT ) —— | (as anadapter) with 1756
wwe S \Vodule ; = 1= 1/0Modules

' '

1794-AENT Adapter with,’
2 1794 1/0 Modules

1734-AENT
Adapter with 1734

PowerFlex 700S AC
Drive with DrivelLogix

|/0 Modules 7 /

Workstation

Connections Over an EtherNet/IP Network

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

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

The 1769-L32E and 1769-L35E controllers support 100 connections.
However, the built-in EtherNet/IP port only supports 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 RPIL

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

4ms 5

8 ms 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.

Additional Resources

For more information, consult these publications:

e EtherNet/IP Modules in Logix5000 Control Systems User Manual,
publication ENET-UMO001

e EtherNet/IP Web Server Module User Manual, publication
ENET-UM527

e EtherNet/IP Performance Application Guide, publication
ENET-AP001

e Logix5000 Controllers Design Considerations Reference Manual,
publication 1756-RM094
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ControlNet Network
Communication

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.

e a substitute/replacement for the remote I/0O (RIO) network
because the ControlNet network adeptly handles large numbers
of I/O points.

e a backbone to multiple distributed DeviceNet networks.

e a peer interlocking network.

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

e 1769-1L32C CompactLogix controller
e 1769-L35CR CompactLogix controller

You can use these software products with a 1769 CompactLogix
controller on a ControlNet network.

ControlNet Network Software Combinations

Software Functions Requirement

RSLogix 5000 programming | e Configure the
software CompactLogix project

e Define EtherNet/IP
communications

RSNetWorx software for o Configure the ControlNet | Yes
ControlNet network

¢ Define the NUT (network
update time)

e Schedule the ControlNet
network

Publication 1769-UM011F-EN-P - January 2007



26 Communicate Over Networks

The ControlNet communications modules:

e support messaging, produced/consumed tags and distributed
I/0.

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

e require no routing tables.

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

In this example:

e the controllers produce and consume tags amongst themselves.

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

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

¢ the personal computer configures devices on ControlNet, and
configures the network itself.

CompactLogix ControlNet Overview

Personal Computer/Workstation

Distributed 1/0

PowerFlex 700S Drive P -

CompactlLogix Controller

Bs : -
L et 1756-CNB Module
== g H — (as an adapter) with*
SR _ K == 1751/0 Modules  *,

ControlNet Network ]

AN

AT T

i ;s '
FlexLogix Controller with

'

e 3 1794-ACN15 Adapter
1788-CNC Card ¥ PanelView Terminal ' with 1794 1/0 Modules,”
. 1734-ACNR Adapterwith ~*

o N 1734 1/0 Modules
PLC-5/40C15 Controller
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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 communications between devices compared to
unconnected messages.

ControlNet Connection Methods

Connection Method

Description

Scheduled

A scheduled connection is unique to ControlNet communications. A scheduled connection lets you send and
receive data repeatedly at a set interval, which is the requested packet interval (RPI). For example, a connection
to an 1/0 module is a scheduled connection because you repeatedly receive data from the module at a specified
interval. Other scheduled connections include connections to:

e communication devices.
e  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.

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 RPI.

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

3ms 3ms 1..2

5ms 5ms 3.4

10 ms 10 ms 6..9

14 ms 14 ms 10..12

5ms 20 ms 12..16

4 ms 64 ms 31

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

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.
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DeviceNet Communications
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Additional Resources

For additional information, consult these publications:

e Control Net Modules in Logix5000 Control Systems User Manual,
publication CNET-UMO001

e Logix5000 Controllers Design Considerations Reference Manual,
publication 1756-RM094

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.

CompactLogix DeviceNet Communications Interfaces

If your application Select

e Communicates with other DeviceNet devices 1769-SDN
DeviceNet

e Uses the controller as a master or slave on DeviceNet
scanner module

e Uses a controller ControlNet, Ethernet or serial port for other
communications

o Accesses remote Compact I/0 over a DeviceNet network 1769—ADN
o Sends remote 1/0 data for as many as 30 modules back to scanner or | DeViceNet
controller adapter module!”)

0 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 I/0 over DeviceNet. In those cases,
you must select the appropriate interface. For example, if accessing remote POINT 1/0 modules, you must
select the 1734-ADN.
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CompactLogix DeviceNet Overview

CompactlLogix

[F=""TF B ControlLogix Controller

] PLC-5 Controller with

Controller with 1771-SDN Scanner Module with 1756-DNB Module
1769-SDN =
< .
0000
é 7@5@ 0000
. ﬂL - EEEEe Pushbutton
ompactLogix System PanelView . Starter Cluster
with 1769-ADN : e I B
Terminal Ultra 5000 . (R
Servo Drive — Bar Code
Input/Qutput &5 5 Indicator Scanner
Devices Powerflex Lights

AC Drive

You can use these software products with a 1769 CompactLogix
controller on a DeviceNet network.

CompactLogix DeviceNet Software Combinations

Software Functions Requirement

RSLogix 5000 programming | e Configure the
software CompactLogix project

e Define EtherNet/IP

communications
Yes

RSNetWorx software for ¢ Configure DeviceNet
DeviceNet devices devices

¢ Define the scan list for
DeviceNet devices

The DeviceNet communications module:

e supports messaging to devices, not controller to controller.

e shares a common application layer with ControlNet and
EtherNet/IP.

e 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.

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

e router/bridge to connect the EtherNet/IP or ControlNet network
to the DeviceNet network.

Compactlogix Linking Device Overview

=5 = ControlLogix Controller
= with 1756-ENBT Module

] EtherNet/IP Network

CompactLogix Controller
[ with Built-in EtherNet/IP
Communication Port

FLEX Adapter and [/0 &1 1788-EN2DN
p Linking Device

DeviceNet Network
[

[F 0000
0000

Personal Computer

CompactLogix System ] '

i Sensor
with 1769-ADN Pushbutton
DeviceNet Adapter % Starter Cluster
Bar Code
Input/Output = Indicator Scanner
Devices PowerFlex Lights
AC Drive

Additional Resources

For additional information, consult these publications:

e DeviceNet Modules in Logix5000 Control Systems User Manual,
publication DNET-UM004

® Logix5000 Controllers Design Considerations Reference Manual,
publication 1756-RM094
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Serial Communications CompactLogix controllers have a built-in RS-232 port.
e 1769-1L32C, -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.

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.

CompactLogix Serial Port Configuration

Mode Functions

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

o Baud Rate: 19,200

o Data Bits: 8

o Parity: None

e Stop Bits: 1

e Control Line: No Handshake

e RTS send Delay: 0

o 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.

o 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.

o 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.

o 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.

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

DF1 Radio Modem o Compatible with SLC500 and MicroLogix1500 controllers.
o 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 ASCII instructions to transmit data to and from ASCII device.
DH-485 o Communicate with other DH-485 devices.

o This multi-master, token-passing network allows programming and peer-to-peer messaging.
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Baud Rate Selector Switch g

Port 1: DB-9RS-232, DTE —»
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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.

<« Port 2 Mini-DIN 8 RS-232

-a—— DC Power Source Selector Switch

Terminals for External 24V dc
Power Supply
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2. Select the appropriate cable.

Are you using
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-APOQ cable (right-angle connector to controller) or the 1761-CBL-PMO02 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.

678

Y-
12

DB-9 Right-angle or Straight 8-pin, Mini-DIN Cable End
Cable End

Pin DB-9 End Mini-DIN End

1 DCD DCD

2 RxD RxD

3 XD XD

4 DTR DTR

5 Ground Ground

6 DSR DSR

7 RTS RTS

8 CTS CTS

9 NA NA

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

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

e the system contains three or more stations.

e communications occur regularly and require leased-line, radio,
or power-line modems.

Ce [
=R
FtherNet/IP™® RS-232

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

T

=  Modem = Modem

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

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

= m Backplane, Compactlog ‘ |||

=4 1763-L350

5‘25 Conkr|

=& Compacts
i [o1cd
f 1117

4

Jescription Samg
Amjor Faut
finor Faut [ Properties,  Alt+Enter |

The Controller Properties dialog appears.

F Controller; Properties - Example_for_1769_ASCIl_Module =] E
Diate/Time 1 Advanced ] SFC Execution 1 File: 1 MNaorwolatile Memory 1 tMemorny 1
General Serial Port® I System Protocol I User Protocal I b ajor Faults 1 Minor Faults 1
Mode: 5,

Baud Rate: 5600 -

Data Bits: 7 -

Parity: Even -

Stop Bits, 1 A

Cantral Line: Mo Handshake -
r

RTS Send Delay: |0 20 ms)
RTS Off Delay: |0 [x20 ms)
DCD wait Delay: [#1 zec)

2. Click the Serial Port tab.
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3. From the Mode pull-down menu, choose System.
4. Specify communication settings.

5. Click the System Protocol tab.
i Controller Properties - Example_for_1769_ASCIl_Module

D ate/Time ] Advanced ] SFC Execution ] File ] Norvolatile Memary ] Memory ]
General ] Serial Port” System Pratocal | User Protocol ] Maijor Faults ] Miror Faults

Ermar Detection
Pratacal: DF1 Paint to Point & BOC € CRC

SERAES ID— ¥ Enable Duplicate Detection
NAK Receivelimt |3

ENQ Transmit Limit: |3_

ACK Timeout [f0 e0ms)

Embedded Responses: W

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

7. Specify DF1 settings.

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:
e read ASCII characters from a weigh scale module or bar code
reader.
e send and receive messages from an ASCII triggered device, such
as a MessageView terminal.
ASCII Device Serial Communications

(0] it

&l =
e

I===E=5i —

8w wew o |
]88

GOEECLLEHEOE

Publication 1769-UM011F-EN-P - January 2007



36 Communicate Over Networks

To configure the controller for ASCIT communications, perform this
procedure.

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

= o 1769-L35(
-,593 Zonkry
= Compacts
f [0]cd
f (1117

4

Jescription Samg
Amjor Faut
finor Faut [ Properties,  Alt+Enter |

The Controller Properties dialog appears.
= Controller Properties - Example_for_1769_ASCII_Mc

Date/Time | Advanced ] SFC Execution ] File ] Morrvolatile Memany ] Memary ]
General  SerialPort™ | Spstem Protocel | UserProtocal | Maior Faulte | Minar Fauls |
hode: Use
Baud Flate: m
Diata Bits: m
Parity: m
Stop Bits: m
Control Line: W
-

RTS Send Delay: |0 [%20 mz)
RTS Off Delay: 0 [%20 ms)
DCD Wait Delay: [=1 zec)

2. Click the Serial Port tab.
3. From the Mode pull-down menu, choose User.
4. Specify communication settings.

5. Click the User Protocol tab.

Controller, Properties - Example_for_1769_ASCI_Module |;|@E|
D ate/Time ] Advanced ] SFCExecution | File | Monvolatie Memary ] Memary ]
Gereral ] Serial Port” ] System Protocol User Protocol I ajor Faults ] Minar Faults ]
Froozet T - |

ReadAwite Buffer Size: 164 3: B2

Termination Character 1. |57 o |'$FF

Append Character 1: #r o |'HFF

[~ ®OM/XOFF

[ Echo tMode

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

7. Specify ASCII settings.
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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

Convert Data to or from ASCII Characters

Instruction Code Description

STOD Convert the ASCII representation of an integer value to a SINT, INT,
DINT, or REAL value

STOR Convert the ASCII representation of a floating-point value to a REAL
value

DTOS Convert a SINT, INT, DINT, or REAL value to a string of ASCII 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
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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. To view sample projects, see Sample
Controller Projects on pg. 70.

Additional Resources

For more information, consult these publications:

e Logix5000 Controllers Common Procedures Manual, publication
1756-PM001

¢ Logix5000 Controllers General Instructions Reference Manual,
publication 1756-RM003

e SCADA System Application Guide, publication AG-UM008

e Logix5000 Controllers as Masters or Slaves on Modbus
Application Solution, publication CIG-AP129
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DH-485 Network
Communications

1761-NET-AIC+
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 appl'ication uses connections to DH-485 netwaorks, 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.

CompactLogix DH-485 Communications Overview
CompactLogix Controller

EE)IE =
1747-CP3 Cable S_
or ‘ -
€ 1761-CBL-ACO0 Cable E'lm
Connection from CompactLogix
1761-CBL-APO0 Cable Controller to Port 1 or Port 2

or
1761-CBL-PM02 Cable —»

1747-CP3 Cable
< or
1761-CBL-AC00 Cable

DH-485 Network I 1747-AIC Converter

B EEEEEEEEEE

SLC 5/03 Controller

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

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

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-CBL-AC00

Port 2 1761-CBL-APOO
mini-DIN 8 RS-232 connection | or
1761-CBL-PM02

3. In RSLogix 5000 programming software, right-click on your
controller and choose Properties.
- m Backplane, CompactLoc | |||

|- 1769-L350

=5 Contr|

--E CompactE

f e

B 117 |

¢

Jescription Samp

Azjor Fault ]

Ainor Fault Propertie Alt+Enter |:
EIUE |
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The Controller Properties dialog appears.

fz/ Controller Properties - Example_for_1769_ASCII_Module |:|@@
D ate/Time ] Advanced ] SFC Execution ] Filz ] MNorvolatile Memary ] Mernary ]
General  Serial Port® l System Pratocal | User Pratocal | Major Faults | Minor Fauits |
ode: Syste
Baud Rate: 9500 -
Data Bits: m
Parity: m
Stop Bits: m
Cantral Line: ’W

I—

RTS Send Delay: |0 [#20 mz)
RTS Off Delay: |0 %20 ms)
DCD W ait Delay: [#1 sec)

4. Click the Serial Port tab.
5. From the Mode pull-down menu, choose System.
6. Specify communication settings.
iMPORTANT RRILRENUEE 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

Date/Time ] Advanced | SFC Execution ] File: ] Marveolatile Memars ] Memary ]
General ] Serial Port System Protacal” ] Uszer Protocol ] M ajor Faults ] binor Faults ]

Erar Detection
r f« CRC

Protocal:

Station Address: 1] =
Max Station Address: |31 3:
Token Hold Factor: 1 3:

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

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

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 Number of transmissions plus retries that a node holding a token can send onto the data link each time it receives the
Factor token. Enter a value between 1...4. The defaultis 1.
Maximum Specifies the maximum node address of all the devices on the DH-485 network. Select a number 1...31 decimal,

Station Address | inclusive.
To optimize network performance, make sure:
¢ the maximum node address is the highest node number being used on the network.
e that all the devices on the same DH-485 network have the same maximum node address.

Additional Resources

For additional information, consult Data Highway/Data Highway
Plus/Data Highway II/Data Highway-485 Cable Installation Manual,
publication 1770-6.2.2.
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Chapter 4

Introduction

Produce and Consume Data

Manage Controller Communications

This chapter explains how to manage controller communications.

Topic Page
Produce and Consume Data 43
Send and Receive Messages 44
Connections 45
Calculate Total Connections 46
Connections Example 47

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.

Controller Communications 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 communications 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.
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Send and Receive

Messages
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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.

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.

Message Transmission

Message Type Communication | Connected Can the
Method Message message bhe
cached?
CIP data table read or write | NA Yes Yes
PLC-2, PLC-3, PLC-5, or SLC | CIP No No
(all types) CIP with Source ID | No No
DH+ Yes Yes
CIP generic NA Optional (" Yes®?!
Block-transfer read or write | NA NA Yes

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

messages unconnected.

@ Consider caching only if the target module requires a connection.

Connected messages are unscheduled connections on both
ControlNet and EtherNet/TP 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.
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Determine Whether to Cache Message Connections

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

Caching Messages

Message Execution Function

Repeatedly Cache 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:

e 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.

Connections Overview

Device Supported Connections

CompactLogix controller (1769-L31)

Built-in ControlNet communication port 100
(1769-L32C and 1769-L35CR controllers only)

Built-in EtherNet/IP communication port
(1769-L32E and 1769-L35E controllers only)
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Calculate Total You can calculate the total number of local and remote connections
. the controller uses.
Connections
Local Connections Calculation
Local Connection Type Device Connections | Total
Quantity per 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.

Remote Connections Calculation

Remote Connection Type

Device
Quantity

Connections
per Device

Total
Connections

Remote ControlNet communication module
¢ |/0 configured as direct connection (none)

e |/0 configured as rack-optimized connection

Oor

Remote 1/0 module over ControlNet (direct connection)

Remote EtherNet/IP communication module
o |/0 configured as direct connection (none)

e |/0 configured as rack-optimized connection

Remote 1/0 module over a EtherNet/IP network (direct connection)

Remote device over a DeviceNet network (accounted for in rack-optimized
connection for local 1769-SDN module)

Other remote communication adapter (POINT and FLEX adapters, for example)

Produced tag

Each consumer

Consumed tag

Message (depending on type)

Block-transfer message

Total
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Connections Examp'e In this example system the 1769-L35E CompactLogix controller:

e controls local digital I/O modules in the same chassis.
e controls remote I/O devices on a DeviceNet network.
¢ sends and receives messages to/from a ControlLogix controller
on an EtherNet/IP network.
e produces one tag that the 1794 FlexLogix controller consumes.
e is programmed via RSLogix 5000 programming software.
Example - CompactLogix System Connections

1769-ADN Adapter with
CompactLogix 1/0 Modules

Redistation o

i

Series 9000
Photoeye

EEREgn=aa=int
DeviceNet Network

1 ControlLogix Controller
with 1756-ENBT Module

1769-L35E CompactLogix =
0 with 1769-SDN

El

% il

EtherNet/IP Network

Personal Computer

Example - CompactLogix Connection Types

Connection Type Device Connections Total
Quantity per Device Connections
Controller to local I/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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Additional Resources For additional information, consult these publications:

e Logix5000 Controllers Common Procedures Manual, publication
1756-PM001

e Logix5000 Controllers Design Considerations Reference Manual,
publication 1756-RM094

e Logix5000 Controllers General Instructions Reference Manual,
publication 1756-RM003
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Chapter 5

Place, Configure, and Monitor I/0

Introduction This chapter explains how to place, configure, and monitor
CompactLogix I/O modules.
Topic Page
Select 1/0 Modules 49
Place Local 1/0 Modules 54
Configure I/0 55
Configure Distributed 1/0 on an EtherNet/IP Network 57
Configure Distributed I/0 on a ControlNet Network 58
Configure Distributed I/0 on a DeviceNet Network 59
Address 1/0 Data 60
Determine When Data Is Updated 61
Reconfigure an 1/0 Module 63

Select I/0 Modules When choosing 1769 1I/O modules, select:

e specialty I/O modules when appropriate.

Some modules have field-side diagnostics, electronic fusing, or

individually-isolated inputs and outputs.

e a 1492 wiring system for each I/O module as an alternative to
the terminal block that comes with the module.

¢ 1492 PanelConnect modules and cables if you are connecting

input modules to sensors.

Additional Resources

For additional information, consult Compact I/O Selection Guide,

publication 1769-SG002.
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Validate 1/0 Layout
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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:

e as you add modules, the minimum backplane RPI increases.

e the I/O modules must be distributed such that the current
consumed from the left or right side of the power supply never
exceeds 2.0 A at 5V dc or 1.0 A at 24V dc.

Estimate Request Packet Interval

The request packet interval (RPI) defines the frequency at which the
controller sends and receives all I/O data on the backplane. There is
one RPI for the entire 1769 backplane.

Type of Module

Request Packet Interval

Digital and analog (any mix)

e 1.4 modules can be scanned in 1 ms.
e 5...16 modules can be scanned in 1.5 ms.
17...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 1.5 ms per module.
1769-HSC modules add 0.5 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 RPI is 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.

1/0 Module Power Consumption Calculation Table

Catalog Number of | Module Current Requirements Calculated Current =
Number Modules (Number of Modules) x (Module Current Requirements)
atbV dc (in mA) | at 24V dc (in mA) | at 5V dc (in mA) at 24V dc (in mA)

1769-L31 330 40

1769-132C 650 40

1769-L32E 660 90

1769-L35CR 680 40

1769-L.35E 660 90

Total Current Required“):

()" This number must not exceed the power supply current capacity.

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 A at 24V dc 4 Aat5Vdcand2 Aat24Vdc

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.

Controller /0 Support

Controller Supported Local I/0 Modules | I/0 Banks
1769-L35CR 30 3
1769-L35E 30 3
1769-L32C, 16 3
1769-L32E and

1769-L31

Publication 1769-UM011F-EN-P - January 2007



52

Place, Configure, and Monitor 1/0

To validate the proposed placement of I/O modules in your
CompactLogix system, perform this procedure.

1. Verify that your 1769-L3x controller resides on the leftmost side

of the bank.
Single-Bank System

?l |EER ?l =i

==

1769-L3x /
Controller

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.

In a'single-bank system, the power supply czjm 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 Ina multi-baqk systgm, you may plgce up to eight 1/0
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.
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In this example, the I/O modules 12...30 could be arranged in
any way so long as the power supplies’ capacity was not
exceeded. In other words, the first additional bank could contain
fewer than sixteen I/O modules This is just one possible
arrangement.

Example of Multi-Bank System

Additional i
Banks f%
I
21 22 23 24 25 26 27
Additional |/0 modules are numbered 1....30
Banks

4. Verify that all banks have end caps.

If you place and configure more 1/0 modules and I/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 I/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.

Controller I/0 Placement

I @ TaE @tmEtm [
L B - I [ B - HEE
Horizontal —
Orientation % —— —
= oo S =
1769-CRLx Cable Bank 2 1769-CRLx Cable Bank 3

Bank 1

. ) ) 1769-CRRx Cable
Vertical Orientation

Bank 2

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

is under power:

e any break in the connection between the power supply and the
controller (for example, removing the power supply, controller, or
an I/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.

e removing an end cap or an |/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:

e EtherNet/IP
e ControlNet

e DeviceNet
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Additional Resources

For additional information, consult these publications:

e Compact Analog I/O Modules User Manual, publication
1769-UM002

e Compact I/O 1769-IR6 RTD/Resistance Input Module User
Manual, publication 1769-UM005

e Compact I/O 1769-IT6 Thermocouple/mV Input Module User
Manual, publication 1769-UM004

C()nﬁgure 1/0 To communicate with an I/O module in your system, add the module
to the I/O Configuration folder of the controller.

1/0 Module Configuration

=5 Contraller CompackLogix_project
@ controller Tags
Controller Faulk Handler
3 Power-Up Handler
(455 Tasks
E% MainTask
- @B MainProgram
L[ Unscheduled Programs | Phases
-5 Mation Groups
L7 Ungrouped Axes
[ Trends
-5 Data Types
C@D User-Defined
C@, Strings
C@D Predefined
L Module-Defined
B-£5 1o Configuration
Elm Backplane, CompackLogix System
-0 1769-L35E CompactLogix_project
- ’ 1769-L35E Ethernet Port LocalEME

Add I/0 modules to Y et
the CompactBus. Lo ii] e Lo

al
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
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1/0 Configuration Options

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.

o Typically, you configure an RPI in milliseconds (ms). The range is 0.2 ms...750 ms.

o |f a ControlNet 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.
e 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.

1/0 Connections

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

Logix5000 I/0 Connections

Connection

Description

Direct

A direct connection is a real-time, data-transfer link between the controller and an 1/0 module. The
controller maintains and monitors the connection between the controller and the 1/0 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 1/0 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 I/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).
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Additional Resources

For additional information, consult these publications:

e Logix5000 Controllers Common Procedures Manual, publication
1756-PM001

e Logix5000 Controllers Design Considerations Reference Manual,
publication 1756-RM094

cOnﬁgure Distributed |/0 To communicate with distributed I/O modules over EtherNet/IP:

on an EtherNet/IP Network e choose a 1769-L32E or 1769-L35E CompactLogix controller with
a built-in EtherNet/IP communication port.

e 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.

EtherNet/IP Distributed 1/0 Configuration
For a typical distributed 1/0 network...

Built-in Remote 1/0

1
troll
Controller—x ¢y o Net/IP Port Adapter Module
[ ]

Device

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

: Controller Faulk Handle
(27 Power-Up Handler
=450 Tasks
E@ MainTask

Cﬂ; MainProgrann

(77 Unscheduled Programs | Phases
[=-£5] Motion Groups

(27 Ungrauped Axes

-~ Trends
=5 Data Types

g User-Defined
Ly shrings
Ly predefined
- Module-Defined
E1-E5 I}O Configuration

Em Backplane, CompactLogix System

1. Add the remote adapter for the distributed 1/0 chassis or DIN rail— -9 1769-L35€ Compartlogix_praject
Bl 1765-L35E Ethernet Port LocalENE

| El-#% Ethernet

: “d 1765-L35E Ethermet Port Loca

2. Add the distributed I/0 modules. L
_ [=]-E3 1794-AEMT/A flex_adapter
£ Flexbus
L@ [0] 1794-TE5/B input1
P .9 [1]1794-0BAER}A ot

Additional Resources

For more information, consult EtherNet/IP Communication Modules in
Logix5000 Control Systems User Manual, publication ENET-UMOOL1.
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cOnﬁgure Distributed |/0 on To communicate with distributed I/O modules over ControlNet:

a ControlNet Network e choose a 1769-L32C or 1769-L35CR CompactLogix controller
with a built-in ControlNet communication port.

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

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

ControlNet Distributed I/0 Configuration

For a typical distributed 1/0 network...

1
1 Built-in Remote I/0
. ControlNet Port Adapter Module

Controller

|— Device

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

Controller Tags
Controller Fault Handler
----- 23 Power-Up Handler
- S Tasks
E| % MainTask
C& MainPrograrm
----- l:l Unscheduled Programs | Phases
[=1- 51 [Matian Graups
----- 23 Ungrouped Axes
[ Trends
[—]@ Data Types
: Cﬂ, User-Defined
Ly strings
[#- Cﬂ, Predefined
- Cﬂ, Module-Defined
E1-E5 1f0 Configuration
E'm Backplane, CompactLogix System
&I 1769-L35CR. CompactLogix_project
E| - 1769-L35CR Controllet Port LocalCNE
i 3?,5 Conkraliet

1. Add the remote adapter for the distributed 1/0 chassis or DIN rail.

----- ’ 1765-L35CR Controliet Pork L

2. Add the distributed 1/0 modules. o
: <60 1 1794-ACHR15/C Flex_adapts
== FlexBus
& [0] 1794-IE4XOE2(E a
—‘—> ) [1]1794-0Ws/A digis

& [2] 1794-YHSCPA cour]
@ CompactBus Local

4] | i

Additional Resources

For more information, consult ControlNet Communication Modules in
Logix5000 Control Systems User Manual, publication CNET-UMO0O01.
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C()nﬁgure Distributed |/0 T(cj)dcognmunicate wi;h (;he I/ Ohmo?ules O\ffer a Devi;:elljiet n?tvlvlork,
. add the DeviceNet bridge to the I/O Configuration folder of the
on a DeviceNet Network 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.

DeviceNet Distributed I/0 Configuration
For a typical distributed /0 network...

Single Network

Controller | Scanner

Q
@

|Device | |Device | |Device | |Device | |Dev

Several Smaller Distributed Networks (subnets)

Controller |Scanner Linking Linking
Device Device
[Device | [Device | [Device | [Device | [Device | [Device |

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

er CompactLog)
| Controller Tags
~[23 Controller Fault Handler
[ Power-Up Handler
=45 Tasks
158 MainTask
Cﬂ: MainProgram
--[23 Unscheduled Programs | Phases
= &5 Mation aroups
[ Ungrouped Axes
~[3 Trends
-5 Data Types
- User-Defined
Cﬂ, Skrings
F-h Predefined
g Module-Defined
=43 1jo Configuration
E--m Backplane, CompactLogix System
&I 1769-L35CR Compactlogix_project
-4 1769-L35CR Controliet Part LocalCNe
=1 CompactBus Local
ﬂ [0] CompactBus Local
Add the local scanner module. P ] 1] 1769-500fB Devicstiet_scarmer

[

Type 1769-L35CR CompactLogixa335CR Con::l

Additional Resources

For more information, consult DeviceNet Communication Modules in
Logix5000 Control Systems User Manual, publication DNET-UMO004.
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Address I/0 Data

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

e Each tag uses a structure of data, depending on the specific
features of the I/O module.

¢ The name of the tags is based on the location of the I/O module
in the system.

1/0 Address Format

Location‘ ‘ :Slot‘ ‘ :Type‘ ‘ .Member‘ ‘ .SubMember‘ ‘ .Bit‘

‘:I = 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 I/0 module in its chassis or DIN rail.
Type Type of data.
| =input.
0 = output.
C = configuration.
S = status.
Member Specific data from the 1/0 module, depending on what type of data the module can store.
o For a digital module, a data member usually stores the input or output bit values.
o For an 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 I/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.

Updating of Data
| Input or Output Data? I QOutput p | Analog or Digital? Digital
Input
Analog
Analog or Digital? Digital
¢ Remote or Local?
Analog
COS for any point on the No Remote
No module? e U P E—
RTS <RPI?
Yes
Local
Yes
Data is sent to the backplane Data is sent to the backplane at
at the RTS. the RTS and RPI.
- Y
Data is sent to the backplane at the RPI
< and at the change of a specified point.
 J
- Data is sent to the backplane at the RP!.

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

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

If you need to ensure that the I/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.

TIP

Additional Resources

For additional information, consult these publications:

¢ Logix5000 Controllers Common Procedures Programming
Manual, publication 1756-PM001

e Logix5000 Controllers General Instruction Set Reference Manual,
publication 1756-RM003
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Monitor I/0 Modules
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With the CompactLogix controller, you can monitor I/O modules at
different levels by:

¢ using the programming software to display fault data.
Refer to Display Fault Data on page 62.

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

Additional Resources

For examples of programming logic, refer to Logix5000 Controllers
Common Procedures Programming Manual, publication 1756-PM001.

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.

ntroller CompactLogix_Etheriet

. T o Mew Tag... Chrl
i L3 Pa -
Maonikar Tag
E1-E3 Tasks | i |

oy Edit Tags

The display style for the fault data defaults to decimal.

Scope: [chhicontoler) | Show [Shon &1 3| gt [Taghame 7]
TaaHame [l «[FoceMask <[5y Tupe Desbiplion -
=-Locat1:l s - P 3 AB1763_DIELD
[+-Locak1:l.Faul 2§0000_000. .. Binary DINT
' Local 1 [Data 240000_000. ... By INT
[ Bl ol foa) AB1769.D016.C0

#/Lacal2.C.0onfig 2§0000_000... Binary INT
\Local2C ProaloFaulEn 0 Decimal Bo0L
F-Local2C ProgMode 2§0000_000. . . Binany INT
(4] Local 2. Progale 2#0000_000. .. Binary INT
[+l Local2.C Faulitade 2#0000_000. .. Binary INT
/Local2.C Faultialue 2§0000_000... Biaty 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.
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Reconfigure an /0 Module

Fault Word Format

31 27 23 19 15 11 7 3 0

EEEEEEEEEEEEEEEEEEEEEEEEEn
Fault_Code_Value Reserved

Reserved |FaultCode]  Fault Information A4

0 = Connection Open

} Connection_Closed
Fault_Bit —

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 in RSLogix 5000 software.

e a MSG instruction in program logic.

Reconfigure a Module via RSLogix 5000 Programming Software

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

procedure.

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

i [

e
i@ A

Copy
Jefined
alA:C
N
alk1:0

Delete

Cross R

Ctrl+x
Chrl+C

Del

eference  Chrl+E

Pkl

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

# Controller, Properties - Example_for_1769_ASCII_Module |._|@@
D ate/Time I Advanced ] SFC Execution ] File ] Morwalatile Mermory I tdemary I
Gieneral l Serial Port l Spstemn Protocol l User Pratocal ] M ajor Faults l Minor Faults l
Wendor Allen-Bradley
Tupe: 1769-L35CR CompactLogixB335CH Controller | Chanige Controller... |
Revizion: 161
MHame: |E:-:amp|e_f0r_1 TES_ASCH_Module
Description: Sample logic using the 1763-45C1 module with

CompactLogix. Connect cable from computer to
channel zera of ASCI 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.

¢ 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.

m 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(B]  reconfigureB] b I
] E [OK5 ] Move
Source g0

Dest Local:4:C.ChOConfig. HalarmLimit

700
change_Halarm EM M55
! Type - Module Reconfigure —E
Meszzage Contral change_Halam ] —~DMN>—
—ER>—
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Chapter 6

Introduction

Manage Tasks

Develop Applications

This chapter explains how to develop applications.

Topic Page
Manage Tasks 65
Develop Programs 66
Organize Tags Al
Select a Programming Language 72
Monitor Controller Status 75
Monitor Connections 76
Select a System Overhead Time Slice Percentage 80

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:

e the controller executes only one task at one time.

e one exception task can interrupt another and take control.

e in any given task, only one program executes at one time.

Additional Resources

For more information, consult these publications:

e Logix5000 Controllers Common Procedures Manual, publication
1756-PM001

¢ Logix5000 Controllers Design Considerations Reference Manual,
publication 1756-RM094
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Develop Programs

Control Application

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

e tasks to configure controller execution.
e programs to group data and logic.

e routines to encapsulate executable code written in a single
programming language.
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» 77
Controller (global) Tags I/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.

Task Support
Controller Tasks Supported
1769-L35x 8
1769-L32x 6
1769-L31 4

A task can have as many as 100 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 1/0O 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/0O
data. Tasks at priorities 1...5 take precedence over the dedicated I/O

task. Tasks in this priority range can impact I/O processing time. For
example, if you use the following configuration:

e [/ORPI=1ms

e a task of priority = 1...5 that requires 500 ps to execute and is
scheduled to run every millisecond

this configuration leaves the dedicated I/O task 500 Us 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 s or more to execute, no CPU
time would be left for the dedicated I/O task. Furthermore, if you
have so much configured I/O that the execution time of the dedicated
I/O task approaches 2 ms (or the combination of the high priority
tasks and the dedicated 1/O task approaches 2 ms) no CPU time is left
for low priority tasks 7...15.

TIP

Multiple Tasks Example

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 /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 I/0 task is not
adversely affected by your program.

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

5 ms selected RPI

3 10 10 ms periodic task 4 ms 8 ms

4 None (lowest) Continuous task 25ms 60 ms

Task () L L
k2| (e)@ @ M| --H | = E A pm _ m [ -N
Task 3 - - - - - . ---EN-EN - . - - -
Task 4 H—_ ————— - - - - - -- - - - - --T—-—--—-T—-—--_ —————

0 5 10 15 20 25 30 5 40 45 50 55 60 65
Time (ms)
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Remember that:

e the highest priority task interrupts all lower priority tasks.

e the dedicated I/O task can be interrupted by tasks with priority
levels 1...5.

The dedicated 1/0 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).

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

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

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

Define Programs

Each program contains:

e program tags.
e 2 main executable routine.
e other routines.

e an optional fault routine.
Each task can schedule as many as 100 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.
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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.

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  Window HgEl

Contents
= Instruckion Help
- A Path:
— % Release Motes
ﬂ | Orline Books

M | v I, | Wendor Sample Prajects |
—————— b

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

RSLogix 5000 Programming Software
Vendor Sample Projects

About the RSLogix 3000 Sample Projects

Yovar WilLogix Sik sofwane comen with any saple poojects o can sse 9 =k it cuies e o cws peojects, i
youwish. Fot imstmer, you can we them as swsplen o follrw vhen coeating yous ows peojecis. Yors cam e em e o
miarting point Sos o avs appbaiem by enaming them and fen addng pos ove apphraten aode ¢ pou cn sy
npp ana pusie przjes: ermponemm frum ses pasjes o matbes Alneg weh 22 sumple pesiesn paveded by Rockwel
Attenaice are mamy purrded by sthes vrnos thai may aesist s i Covatisg pasjes 3 e wis that paails vesdads
praducn

pesircte ..rr.mm:.. excamples oaly and mens b e with care. fsfer g0 the Dinclaimes o the nd of i
descament, apel b the Heed Licrmar Ageeament (HULA] indided i the BLogs S Matr for addizaral
infrematizn. Foe additiona sreatsres = wedong with umple progects in genenl, les i Teckmical Suppest
sepramerasive o specific quentions related 10 @ vendar's Mk e, pleas contec the par celsr vendns o st
emember thas, m weth sy = poogram, yis shokd tr the te=ple peogras 1o maks cortsn st & wecks wih peur
applicasice bessse 1ol implamemrieg it n pou =nmal speation.

Mease e e dor e nocene, Wocking Wits Samgle esjech, foc infoemaiion and rermemendasion: o= how s effecsively

e theve sampls proec

Working with Sampls Projscta

Impanass Hefus you begin wisg & sple pesioss, make & copy of e posiess neve it with & new nume, sod maks sy st
s et etk b s cenmed pasiest. By deing thin, peu ase mating senain Sar yo have s Bsdkg sopy of the ongng
Rarmgle prsjert ihat wil ke poeserved foc funnr s

L g induds & mamiber that e will need 10 enpy ity i cader far the
sarrpie psject companents t fnction propey i pour applicaen. Thear Say incude, b ame ot bmited s0:
* et
* duin e
g
* soetin

I pouam firt may sene et sleeacky pvive, oo the lacation o fype =
mcstulre e noe match the lecarion ssvemed in e ample projec:. In that case, yon mayneed m seams co=pone,
chazge Iecationy, o mate other sodi fcsdnes, 1 necemy

e iy fimchesect o e RSLagis SO0 arrarase CT) b cergase the sammple prejecs
ect il IﬁlmLhdp]n_nl:amfl e companeni pors need to modly. R ia the
anlize help incisded witk ihe RS Logs SED Compam wakty for o prefeaing the

sampla Projects

ik nm sy of tar inekvichas] vendes names i ser e rt of umple pesjsen they have provided f22 i pedesne:
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Organize Tags

Additional Resources

For more information, consult Logix5000 Controllers Common

Procedures Manual, publication 1756-PM001.

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:

develop it.

Tag Organization

Analog I/0 Device —pm

Integer Value —pp
Storage Bit ~ —p
Counter —
Timer —

Digital /0 Device ——pm

# Program Tags - MainProgram

e organize your data to mirror your machinery.

e document (through tag names) your application as you

Scope: |MainProgram j Shaowy: IShDW Al j Sark: I Tag Man
Tag Mame o | Aliaz For Baze Tag Type
rorth_tank_mix BOOL
narth_tank_pressure REAL
north_tank_temp REAL
[+]-one_shots DIMT
[F]-recipe TAME[F]
[H-recipe_number DIMT
replace_bit BOOL
[F]-rurring_hours COUMTER
[H-running_secondsz TIMER
shart BOOL
ghop BOOL

4 | v\ Monitor Tags 3 Edit Tags

[N I—

When you create a tag, assign these properties to the tag:

® Tag type
e Data type

® Scope

Additional Resources

For additional information, consult these publications:

1756-PM001

publication 1756-RM094

¢ Logix5000 Controllers Common Procedures Manual, publication

e Logix5000 Controllers Design Considerations Reference Manual,
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Se|ect a Programming The CompactLogix controller supports these programming languages,
both online and offline.

Language
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

Calculations 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

ASCII string handling or protocol processing
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Add-On Instructions

With version 16 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.
e protect intellectual property with locking instructions.

e 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.

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.

e Standard Ladder
e Function Block Diagram

e Structured Text

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

Export Add-On Instructions

You can export Add-On-Instructions to other projects as well as copy
and paste them from one project to another. Give each instruction a
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unique name so that you don’t accidentally overwrite another
instruction of the same name.

Use Context Views

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

Create Custom Help

When you create an instruction, you enter information for the
description fields in software dialogs, 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.

Additional Resources

For additional information, consult Logix5000 Controllers Execution
Time and Memory Use Reference Manual, publication 1756-RM087.

Additional Resources

For more information, consult these publications:

e Logix5000 Controllers Common Procedures Manual, publication
1756-PM001

e Logix5000 Controllers Execution Time and Memory Use
Reference Manual, publication 1756-RM087
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Monitor Controller Status

G5

— Get System Value
Clazz name
|ngtance name
Attribute Mame
Dest

SO
— Set System W alue
Clazs name
Inztance name
Attribute Mame
Source

I R

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:

e valid object classes.
e object names.

e 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.
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Monitor Connections
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January 2007

You can access these object classes:

e AXIS

e CONTROLLER

e CONTROLLERDEVICE
e CST

e DF1

e FAULTLOG

e MESSAGE

e MODULE

e MOTIONGROUP
e PROGRAM

e ROUTINE

e SERTALPORT

e TASK

e WALLCLOCKTIME

Additional Resources

For more information, consult these publicaitons:

e Logix5000 Controllers General Instructions Reference Manual,
publication 1756-RM003

e Logix5000 Controllers Common Procedures Manual, publication
1756-PM001

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 LED on the front of the controller flashes green.

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

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

—a GSV instruction.
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Determine if Device Communication Has Timed Qut

If communication times out with at least one device (module) in the
I/O configuration of the controller, the I/O LED on the front of the
controller flashes green.
e The GSV instruction gets the status of the I/O LED and stores it
in the I_O_LED tag.
e If I_ 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 |_O_LED
CIP Object Name
Attribute Name  LedStatus Source B 2
Dest I_O_LED

where:

I_O_LED is a DINT tag that stores the status of the I/O LED on
the front of the controller.
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Determine if I/0 Module Communication Has Timed Qut

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.

e The GSV instruction gets the fault code for IO_Module and
stores it in the Module_Status tag.

e If Module_Status is any value other than 4, the controller is not
communicating with the module.

1/0 Module Communication
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Thiz rung iz used to check the status of an WO connection
Wie [ook at the ertry status of the connection, it the value returned iz anything ather than 4
The connection is not functioning properly.
When an errar is detected the errar cade and and info is trapped on & ane shat basis
Thiz iz becuasze the contraller will try and re-establizh the connect and when it does this you will los=s the true error
(554 BT
Get System Value Bit Field Distribwute
Clazz Mame WMODULE Saurce hadule_Status
Instance Mame  lo_Module 0
Attribute Mame  EntryStatus Source Bit 12
De=t Module_Status Dest hModule_Status_Fasy
0 & 0 #
Dest Bit 0
Length 4
TEC Check_COMS (EAT
Kot Ecuial [ons] Get System Yalue
Source & Module_Status_Easy Clazz Mame WCDULE
0 #| Instance Mame  lo_Module
Source B 4 Attribute Mame  FautCode
Dest Module_Fault_Code
0+
5N
Zet System Value
Clazs Mame WODILLE
Instance Mame  lo_Module
Attribute Matne  Faultinfo
Dest Module_Fault_Infa
0
Madule_Connection_Errar
L
Ecl Module _Connectian_Errar
Equal il
Source & Module_Status_Easy
0«
Source B 4
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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.

ﬁwm L1 -
=60 Carr

o - s - s}

«cription ;
ar Fault
ar Faul |

Propertics Alt+Enter |
1.

The Module Properties dialog appears.

M Module Properties: Local:1 (1769-MODULE 1.1)

General Connection l

Bequested Pack

et Interval [RP1: 3 ms

=

v tajor Fault On Controller If Connection Fails ' hile in Run Mode

Module Fault

Statuz: OFfline oK | Cancel | | Help |

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

3. Click OK.

4. Develop a routine for the Controller Fault Handler.

Additional Resources

For additional information, consult these publications:

¢ Logix5000 Controllers Common Procedures Manual, publication
1756-PM001

e Logix5000 Controllers Design Considerations Reference Manual,
publication 1756-RM094

Publication 1769-UM011F-EN-P - January 2007



80  Develop Applications

Select a System
Overhead Time Slice
Percentage
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The Controller Properties dialog lets you specify a percentage for
system overhead. This percentage specifies the ratio of controller time,
excluding the time for periodic tasks, that is devoted to
communication and background functions.

To select a system overhead percentage, perform this procedure.

1. In the Controller Organizer of RSLogix 5000 programming

Werify
(3 Controller Fau pyint Chrl+R

Eﬁ Tasks
: EI@ MainTask

The Controller Properties dialog appears.

ontroller Properties - Generic_Profile

CH1 - Serial Port ] CH1 - Sustem Praotocol ] CH1 - User Pratocal ] Maijor Faults ] Mirar Faults ]
Gerersl | CHO- Serial Port ] CHO - Spstern Protocol ] CHO - User Protocal
Drate/Time Advanced l SFC Execution I File ] Maorvolatile Memory I Femory ]

Cantraller Fault Handler: |55

FPower-Jp Handler: |<n0ne> j
System Overhead =1
Time Slice: 0 =] 2

During unuzed System Owerhead Time Slice
f* Run Continuous Task

" Reserve for Spstem Tasks, eq Communications

Security: J

[~ Match Project to Contraller

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.

e responding to messages.

® sending messages.

The controller performs system overhead functions for up to one
millisecond at a time. If the controller completes the overhead
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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 communications for the controller to manage, the controller
uses the communications time to execute the continuous task.
While increasing the system overhead percentage does increase
communications performance, it also increases the amount of
time it takes to execute a continuous task, increasing overall
scan time.

Ratio between Continuous Task and System Overhead Functions

Time Slice Continuous Tasks Max Overhead Function Time
10% Ims 1ms
20% 4ms 1 ms
33% 2ms 1 ms
50% 1 ms 1 ms

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 1 ms
System Overhead . .
9ms 9ms
0 5 10 15 20 25

Elapsed Time (ms)
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The interruption of a periodic task increases the elapsed time (clock
time) between the execution of system overhead functions.

1ms 1ms 1ms 1ms 1 ms
Periodic Task . . . . .
1ms 1ms
System Overhead . .
9 ms of Continuous Task Time 9 ms of Continuous Task Time

Continuous Task

System Overhead

0 5 10 15 20 25

Elapsed Time (ms)

If you use the default time slice of 20%, the system overhead
interrupts the continuous task every 4 ms.

1ms 1ms 1ms 1ms 1ms

F

Continuous Task

4ms 4ms 4ms 4ms 4ms

System Overhead

Elapsed Time (ms)

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

1ms

Continuous Task

1ms

Periodic Task

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.

System Overhead

Continuous Task

Elapsed Time (ms)
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Chapter 7

Configure PhaseManager

Introduction 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
About PhaseManager 83
About a State Model 85
Compare PhaseManager to Other State Models 88
Minimum System Requirements 89
Equipment Phase Instructions 89

Additional Resources

For additional information, consult PhaseManager User Manual,
publication LOGIX-UMOOL1.

About PhaseManager 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 | e 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.
State A state model divides the operating cycle of your equipment into a series of states. Each state is an instant in the operation
model 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 S88 and Pack ML state models.
State An equipment phase includes an embedded state machine that:
machine

e calls the main routine (state routine) for an acting state.
e manages the transitions between states with minimal coding.
o makes sure that the equipment goes from state to state along an allowable path.

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

[=7] Controller
L E‘ Controller Tags
[27] Tasks
L ]:g MainTask

A\

A PHASE tag gives you the status of an equipment phase.
M arie ) | Data Type |
= Add Water PHASE
+-add W ater State DIMT
| Add Water Rurning BOOL
| Add_waterHolding EOOL
- Add water Restarting BOOL

— E Add Water Phase

— E Mix Phase
— E Drain Phase

— E Space Parts Phase

An equipment phase directs 1 activity of your equipment.

A state model divides the activity into a series of states.

Water

Running State Routine

How to Add

_— \

— E&I MainProgram

L My Equipment Program

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

PSC POVR PCLF PRNP PATT
PCMD PFL PXRQ PPD PDET
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Other code controls the specific actions of your equipment.

Water Feed Conveyor Enable Axes
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About a State Model

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.

Resetting

Hold

Restarting

Restart

-

Reset

Reset

Stopped

Abort

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.
PhaseManager States
Start Hold —— Your equipment can go from any state in the

box to the stopping or aborting state.

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

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

Publication 1769-UM011F-EN-P - January 2007



86  Configure PhaseManager

With a state model, you define the behavior of your equipment and
put it into a brief functional specification. In this way you show what
happens and when it happens.

State Question To Be Asked

Stopped What happens when you turn on power?

Resetting | How does the equipment get ready to run?

ldle 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?

Change Equipment States

The arrows in the state model show how your equipment can
transition from one state to another.
e Fach arrow is called a transition.

e 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.
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PhaseManager Transitions Overview

—p = Transition

Command Done — No command. Use PSC instruction instead.

Resetting

Start Hold ‘ — Your equipment can go from any state in

@ Holding the box to the stopping or aborting state.

Restart
-

Restarting

Reset

Abort Fault (specific use of the abort command)

Reset

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:
o Reset
e Start
e Stop
e Hold
o Restart
o Abort
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 A fault 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

Manually Change States

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

% Equipment Phase Monitor, - My_Phase

|52 olrrere) RSLogis 5000(1]

Funning

Holding ]—{ Held ]
b

A

Resetting
A A

b J

Restarting .

Abort

lStop
(Stopping)—( Aborting ]

Auto P ause

Fause

(Stop.pedj (Abo&ed j
| |

Compare PhaseManager to
Other State Models

Take ownership of the equipment phase.

Give a command.

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

models.

State Model Comparisons

$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

To develop PhaseManager programs, you need:

e a CompactLogix controller with firmware revision 16.0 or later.

e a2 communication 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 software or the optional PhaseManager
add-on (9324-RLDPMENE) to your RSLogix 5000 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 Clear the failure code of a phase
PXRQ Initiate communication with RSBizWare Batch software
PRNP Clear the NewlnputParameters bit of a phase
PPD Set up breakpoints within the logic of a phase
PATT Take ownership of a phase to either:
¢ prevent another program or RSBizWare Batch software
from commanding a phase
or
e make sure another program or RSBizWare Batch software
does not already own a phase
PDET Relinquish ownership of a phase
POVR Override a command
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Notes:
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Chapter 8

Introduction

Maintain Nonvolatile Memory

This chapter explains how to maintain nonvolatile memory.

Topic Page
Prevent a Major Fault During a Load 92
Use a CompactFlash Reader 92

CompactLogix controllers support the 1784-CF64 CompactFlash card
for nonvolatile memory. If the controller loses power and lacks
sufficient battery capacity, it loses the project in user memory.
Nonvolatile memory lets you keep a copy of your project on the
controller. The controller does not need power to keep this copy.

You can load the copy from nonvolatile memory to user memory of

the controller:

e cvery time power is applied.

e whenever there is no project in the controller and it turns on.

e any time via RSLogix 5000 programming software.

IMPORTANT Nonvolatile memory stqres the contents of the user memory
when you store the project.

e Changes made after you store the project are not reflected in

nonvolatile memory.

e |f you change the project but do not store those changes, you
overwrite them when you load the project from nonvolatile
memory. If this occurs, you have to upload or download the

project to go online.

If you want to store changes such as online edits, tag values, or
a ControlNet network schedule, store the project again after

you make the changes.
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Prevent a Major Fault
During a Load

Use a CompactFlash
Reader
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If the major and minor revision of the project in nonvolatile memory
does not match the major and minor revision of the controller, a major
fault may occur during a load.

If the controller Then

Does not use a Make sure that the major and minor revision of the project in

CompactFlash card nonvolatile memory matches the major and minor revision of the
controller.

The nonvolatile memory of the controller stores only the project,
not the firmware for the controller.

Uses a CompactFlash | The CompactFlash card stores the firmware for projects at

card revision 12.0 or earlier. Depending on the current revision of the
controller, you may be able to use the CompactFlash card to
update the firmware of the controller and load the project.

Do not remove the CompactFlash card while the controller is
reading from or writing to the card, as indicated by a flashing

green CF LED. Doing so could corrupt the data on the card or in
the controller, as well as corrupt the latest firmware in the
controller.

All CompactLogix controllers support the FAT16 file system used with
the CompactFlash card.

Typically, you do not have to manage the files on a CompactFlash
card. The card automatically loads the most recently stored project.
For additional flexibility, the file system also lets you:

e manually change which project loads from the CompactFlash
card.

e manually change the load parameters for a project.

A sample controller project that reads and writes from a CompactFlash
card is available with RSLogix 5000 Enterprise programming software.
To display a list of sample projects from a CompactFlash card, see
Sample Controller Projects on pg. 70.

Additional Resources

For more information, consult Logix5000 Controllers Common
Procedures Manual, publication 1756-PMO001.



Chapter 9

Maintain the Battery

Introduction This chapter explains how to maintain your battery.
Topic Page
Check If the Battery Is Low 93
Estimate 1769-BA Battery Life 94
Store Batteries 94

CompactLogix controllers support the 1769-BA battery.

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.

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.

Battery LED Indicator

s CI=

BAT LED

. Logi: L35CR
Indicator =

BAT Indicator Duration

Temperature Duration
60 °C (140 °F) 8 days
25°C (77 °F) 25 days
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Estimate 1769-BA Certain conditions affect typical battery life.
Battery I'Ife Battery Life Estimations
 Time On/Off At 25 °C (77 °F) At 40 °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.

Store Batteries

Follow these general rules to store your batteries.
e Store batteries in a cool, dry environment. We recommend 25 °C
A (77 © °F) with 40...60% relative humidity.
¢ You may store batteries for up to 30 days between -45...85 °C

(-49...185 °F), such as during transportation.

¢ To avoid leakage or other hazards, do not store batteries above
60 °C (140 °F) for more than 30 days.

Additional Resources

For more information, consult Guidelines for Handling Lithium
Batteries, publication AG 5-4, which comes with your battery.

Publication 1769-UM011F-EN-P - January 2007



Appendix A

Introduction

1769-L31 CompactLogix
Controller

CompactLogix Controllers Specifications

This appendix provides the specifications for CompactLogix

controllers.
Topic Page
1769-131 CompactlLogix Controller 95
1769-L32C and 1769-L35CR CompactLogix | 97
Controllers
1769-L32E and 1769-L35E CompactLogix 98
Controllers
Real-Time Clock Accuracy 100

These are the 1769-L31 CompactLogix controller specifications.

Attribute Value
Communication ports CHO - RS-232 CH1 - RS-232
RS-232 RS-232

DF1, DH-485, DF1 Radio Modem,DF1
Radio Modem, ASCI

Fully isolated

38.4 KB/s max

DF1, DH-485, DF1 Radio Modem
nonisolated
38.4 KB/s max

User memory

512 KB

Nonvolatile memory

1784-CF64 CompactFlash

Maximum number of |/0 modules

16 1/0 modules

Maximum number of I/0 banks 3 banks
Backplane current 330mA @5V dc

40 mA @ 24V dc
Power dissipation 261TW

Power supply distance rating

4 (Controller must be within 4 slot positions of power supply.)

Battery

1769-BA

Weight, Approx.

0.30 kg (0.66 Ib)

Programming cable

1747-CP3 or 1756-CP3

Panel mounting screw torque
(using M4 or #8 screws)

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

Enclosure type rating

None (open style)
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Attribute

Value

Wiring category

2 on communication ports(”

Isolation voltage (continuous-voltage withstand rating)

30V dc continuous

Tested to withstand 710V dc for 60 s

North american temperature code

T4

Temperature, operating

IEC 60068-2-1 (test Ad, operating cold)
IEC 60068-2-2 (test Bd, operating dry heat)
IEC 60068-2-14 (test Nb, operating thermal shock)

0...60 °C (32...140 °F)

Temperature, storage

IEC 60068-2-1 (test Ab, unpackaged nonoperating cold)
[EC 60068-2-2 (test Bb, unpackaged nonoperating dry
heat)

IEC 60068-2-14 (test Na, unpackaged nonoperating
thermal shock)

-40...85 °C (-40...185 °F)

Relative humidity

IEC 60068-2-30 (test Db, unpackaged nonoperating damp
heat)

5...95% noncondensing

Vibration

IEC 60068-2-6 (test Fc, operating)

Operating: 5 g @ 10-500Hz

Shock

IEC 60068-2-27 (test Ea, unpackaged shock)

DIN mount Operating: 20 g; nonoperating: 30 g
Panel mount Operating: 30 g; nonoperating: 40 g
Emissions CISPR 11: group 1, class A

ESD immunity (IEC61000-4-2)

4 kV contact discharges,
8 kV air discharges

Radiated RF immunity (IEC61000-4-3)

10V/M with 1 kHz sine-wave 80%AM from 80...2000 MHz
10V/m with 200 Hz 50% Pulse 100%AM @ 900 MHz
10V/m with 200 Hz 50% Pulse 100%AM @ 1890 MHz

EFT/B immunity (IEC 61000-4-4)

+2 kV @ 5 kHz on communication ports

Surge transient immunity (IEC61000-4-5)

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

Conducted RF immunity (IEC61000-4-6)

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

" Use this Conductor Category information for planning conductor routing. See Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1.
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These are the specifications for the 1769-L32c and 1769-L35CR
CompactLogix controllers.

1769-L32C and 1769-L35CR
CompactLogix Controllers

Attribute Value
1769-L32C 1769-L35CR

Communication ports RS-232, NAP, ControlNet RS-232, NAP, ControlNet channels A and B
channel A

User memory 750 KB 1.5MB

Nonvolatile memory

1784-CF64 CompactFlash

Maximum number of |/0 modules

16 1/0 modules 30 1/0 modules

Maximum number of |/0 banks 3 banks 3 banks
Backplane current!”) 650 mA @ 5V dc 680 mA @ 5V dc

40 mA @ 24V dc 40 mA @ 24V dc
Power dissipation 421 W 436 W

Power supply distance rating

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

Replacement battery

1769-BA

Weight, Approx.

0.32 kg (0.70 Ib)

Programming cable

1747-CP3 or 1756-CP3

Panel mounting screw torque
(using M4 or #8 screws)

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

Wiring

Connectors

Category

1 BNC connector

1 NAP (1786-CP cable) 1 NAP (1786-CP cable)

2 — On communication ports(z) 2 — On communication ports(z)

2 BNC connectors for redundant media operation

Isolation voltage
(continuous-voltage withstand
rating)

30V dc

Tested to withstand 710V dc for 60 seconds

Environmental conditions

Temperature, operating

|EC 60068-2-1 (test Ad, operating cold),

IEC 60068-2-2 (test Bd, operating dry heat),

|EC 60068-2-14 (test Nb, operating thermal shock):
0..60 °C (32...140 °F)

Temperature, storage

IEC 60068-2-1 (test Ab, unpackaged nonoperating cold),
IEC 60068-2-2 (test Bb, unpackaged nonoperating dry heat),

IEC 60068-2-14 (test Na, unpackaged nonoperating thermal shock):

-40...85 °C (-40...185 °F)

Relative humidity

IEC 60068-2-30 (test Db, unpackaged nonoperating damp heat):
5...95% noncondensing

Vibration

IEC 60068-2-6 (test Fc, operating):
5g @ 10-500Hz
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Attribute

Value

1769-L32C 1769-L35CR

Shock, operating

IEC 60068-2-27 (test Ea, unpackaged shock):
DIN mount - operating: 20 g
Panel mount - operating: 30 g

Shock, nonoperating

IEC 60068-2-27 (test Ea, unpackaged shock):
DIN mount - nonoperating: 30 g
Panel mount - nonoperating: 40 g

Emissions CISPR 11:
Group 1, class A
ESD immunity IEC 61000-4-2:
4 kV contact discharges
8 kV air discharges
Radiated RF immunity IEC 61000-4-3:

10V/m with 1 kHz sine-wave 80%AM from 80...2000 MHz
10V/m with 200 Hz 50% Pulse 100%AM @ 900 MHz
10V/m with 200 Hz 50% Pulse 100%AM @ 1890 MHz

EFT/B immunity IEC 61000-4-4:

+2 kV @ 5 kHz on communications ports
Surge transient immunity [EC 61000-4-5:

+2 kV ling-earth (CM) on communications ports
Conducted RF immunity IEC 61000-4-6:

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

Enclosure type rating

None (open-style)

0 This specification is also known as Power Consumption.

(21 Use this Conductor Category information for planning conductor routing. See Industrial Automation Wiring and Grounding Guidelines, publication

1770-4.1.

1769-L32E and 1769-L35E
CompactLogix Controllers

These are the specifications for the 1769-L32E and 1769-L35E
CompactLogix controllers.

Attribute Value
1769-L32E 1769-L35E
CHO - RS-232 EtherNet/IP
RS-232 RJ-45 or 10BaseT
DF1 EtherNet/IP
38.4 KB/s maximum1 0/100 MB/sec
User memory 750 KB 1.5 MB

Nonvolatile memory

1784-CF64 CompactFlash

Maximum number of [/0 modules

16 1/0 modules 30 1/0 modules

i
i
| Communication ports
i
i
|
|
I

Maximum number of /0 banks 3 banks 3 banks
Backplane current 660 mA @ 5V dc 660 mA @ 5V dc
90 mA @ 24V dc 90 mA @ 24V dc
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Attribute Value
1769-L32E 1769-L35E
Power dissipation 474\W 474 W

Power supply distance rating

4 (Controller must be within 4 slot positions of power supply.)

Battery

1769-BA

Weight

0.32kg (0.70 Ib.) 0.32 kg (0.70 Ib.)

Programming cable

1747-CP3 or 1756-CP3

Panel mounting screw torque
(using M4 or #8 screws)

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

Enclosure type rating

None (open style)

Wiring category

2 on communication ports(”

Isolation voltage (continuous-voltage withstand rating)

30V dc continuous

Tested to withstand 710V dc for 60 sec

Temperature, operating

IEC 60068-2-1 (test Ad, operating cold)
IEC 60068-2-2 (test Bd, operating dry heat)
IEC 60068-2-14 (test Nb, operating thermal shock)

0..60 °C (32...140 °F)

Temperature, storage

IEC 60068-2-1 (test Ab, unpackaged nonoperating cold)
IEC 60068-2-2 (test Bb, unpackaged nonoperating dry heat)
IEC 60068-2-14 (test Na, unpackaged nonoperating thermal shock)

-40...85 °C (-40...185 °F)

Relative humidity

IEC 60068-2-30 (test Db, unpackaged nonoperating damp heat)

5...95% noncondensing

Vibration

IEC 60068-2-6 (test Fc, operating)

Operating: 5 g @ 10...500Hz

Shock
IEC 60068-2-27 (test Ea, unpackaged shock)

DIN mount Operating: 20 g; nonoperating: 30 g
Panel mount Operating: 30 g; nonoperating: 40 g
Emissions CISPR 11: group 1, class A

ESD immunity (IEC61000-4-2)

4 kV contact discharges, 8 kV air discharges

Radiated RF immunity (IEC61000-4-3)

10V/M with 1 kHz sine-wave 80%AM from 80...2000 MHz
10V/M with 200 Hz 50% Pulse 100%AM @ 900 MHz
10V/M with 200 Hz 50% Pulse 100%AM @ 1890 MHz

EFT/B immunity (IEC 61000-4-4)

+2 kV @ 5 kHz on communication ports

Surge transient immunity (IEC61000-4-5)

+2 kV ling-earth (CM) on shielded ports

Conducted RF immunity (IEC61000-4-6)

10V rms with 1 kHz sine-wave 80% AM from 150 kHz...80 MHz

" Use this Conductor Category information for planning conductor routing. See Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1.
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I Real-Time Clock Accuracy These are the real-time clock accuracy specifications for

CompactLogix controllers.

| Ambient °C (°F) Accuracy

] 0°C(32°F) 54...-56 s/month

| 25°C (77 °F) 9...-124 s/month

| 40°C (104 °F) -84...-234 s/month
| 55°C (131 °F) -228...-394 s/month
] 60 °C (140 °F) -287...-459 s/month
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Notes:
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Appendix B

Introduction

1769-L3xx Controllers LED

LED Indicators

This appendix explains how to interpret the LED indicators on your
CompactLogix controllers.

Topic Page
1769-L3xx Controllers LED Indicators 103
RS-232 Serial Port LED Indicators 105
ControlNet LED Indicators 106
EtherNet/IP LED Indicators 109

These are the 1769-L3xx CompactLogix controller LED 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 |/Q force values.
e |/0 forces are inactive (disabled).
Steady amber e |/0 forces are active (enabled).
e |/0 force values may or may not exist.
Flashing amber One or more input or output addresses have been forced to an On or Off condition, but
the forces have not been enabled.
BAT Off The battery supports memary.
Steady red The battery is:
e not installed.
e 95% discharged and should be replaced.
I/0 Off e 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 /0 configuration.

Flashing green

One or more devices in the I/Q configuration of the controller are not responding.

Flashing red

e The controller is faulted.

¢ The controller is not communicating with any devices.
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Indicator Condition Interpretation
0K Off No power is applied.
Flashing red o The controller requires a firmware update.
o 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.
¢ A nonrecoverable major fault occurred on the controller. In this case, the controller:
1. initially displays a steady red LED.
2. resets itself.
3. clears the project from its memory.
4. sets the LED 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, 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 B. Download the project.
installed. C. Change to Remote Run/Run mode.
If the problem persists:
A. Before you cycle power to the controller, record
the state of the OK and RS232 LED indicators.
B. Contact Rockwell Automation support. See the
back of this publication.
61 CompactFlash | A. Clear the fault.
is installed. | B. Download the project.
C. Change to Remote Run/Run mode.
If the problem persists, contact Rockwell Automation
support. See the back of this publication.
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 LED remains steady red, contact your Rockwell Automation representative or
local distributor.
Steady green Controller is OK.
Flashing green The controller is storing or loading a project to or from nonvolatile memory.
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CompactFlash LED Indicator

ATTENTION

Do not remove the CompactFlash card while the controller is
reading from or writing to the card, as indicated by a flashing

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

This is the CompactFlash card LED indicator present on all
CompactLogix controllers.

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.

- ese are the RS- serial port indicators present on a
erial Por Th he RS-232 serial port LED indi p 11
Indicators 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.
CH1 Off No RS-232 activity.
gn7|5)9-|_31 Flashing green | RS-232 activity.
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ControlNet LED Indicators
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The ControlNet LED indicators are only on the 1769-L32C and
1769-L35CR controllers.

Interpret ControlNet Network LED Indicators

Use these LED indicators to determine how your CompactLogix
1769-L32C or 1769-L35CR controller is operating on the ControlNet
network:

e Module Status

e Network Status

These LED indicators provide information about the controller and
network when the controller is connected to ControlNet via the BNC
connectors.

ControlNet Network LED States

LED 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 I__ED indicator reflects the
module state (for example, self-test, firmware update, normal

operation but no connection established). The network LED
indicators, A and B, reflect network status. Remember that the
host is able to engage in local messaging with the card
although it is detached from the network. Therefore, the
Module Status LED indicator is flashing green if the host has
successfully started the card. Note, however, that until the host
removes reset, all communication port LEDs.

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

These are the ControlNet module LED indicators.

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. If the problem persists, replace the controller.
Flashing red A minor fault has occurred because a firmware update is | Normal operation - No action is required.
in progress.
A node address switch change has occurred. The Change the node address switches back to the original
controller's node address switches may have been setting. The module will continue to operate properly.
changed since power-up.
The controller uses invalid firmware. Update the controller firmware with the ControlFlash
Update utility.
The controller's node address duplicates that of another | 1. Remave power.
device.
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 The controller is diagnosing a problem. Wait briefly to see if problem corrects itself.
red/green

If problem persists, check the host. If the daughtercard
cannot communicate with the host, the card may remain
in self-test mode.
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Network Channel LED Indicators

These are the ControlNet network channel LED indicators.

Channel B is only labelled on the 1769-L35CR controller. The
1769-1L32C controller only has channel A but uses the second indicator
in some LED 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
umAax
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. Cycle power.

2. If the 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.

M UMAX is the highest node address on a ControlNet network that can transmit data.
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EtherNet/IP LED Indicators

controllers.

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

Module Status (MS) LED Indicator

These are the EtherNet/IP module LED indicators.

Indicator

Condition

Recommended Action

Off

The controller does not have power.

Check the controller power supply.

Flashing green

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

Verify that the BOOTP server is running.

Steady green The port is operating correctly. Normal operation - No action is required.
Steady red The controller is holding the port in reset or the controller | 1. Clear the controller fault.
has faulted.
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) LED Indicator
These are the EtherNet/IP network LED indicators.
Indicator Condition Recommended Action
Off The port is not initialized; it does not have an IP address | Verify that the BOOTP server is running.

and is operating in BOOTP mode.

Flashing green

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

e |f no connections are configured, no action is required.

e |f connections are configured, check connection
originator for connection error code.

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

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

Flashing The port is performing its power-up self test. Normal operation - No action is required.

red/green
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Link Status (LNK) LED Indicator

Indicator Condition Recommended Action

Off The port is not connected to a powered Ethernet device. | 1. Verify that all Ethernet cables are connected.

Therefore, the port 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. Normal operation - No action is required.

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

Introduction

Dynamic Memory Allocation in
CompactLogix Controllers

This appendix explains the dynamic allocation of memory in
CompactLogix controllers.

Topic Page
Messages 112
RSLinx Tag Optimization 112
Trends 113
DDE/QPC Topics 113

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:

® messages.

e connections to processors with RSLogix 5000 programming
software.

RSLinx tag optimization.
e trends.
e 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.

Message Types
Message Connection Established? Memory
Path Allocated
ControlNet Port | Incoming | Yes - The message is connected. 1200 bytes
No - The message is unconnected. 1200 bytes
Outgoing | All outgoing messages whether 1200 bytes
connected or unconnnected
Ethernet Port | Incoming | Yes - The message is connected. 1200 bytes
No - The message is unconnected. 1200 bytes
Outgoing | All outgoing messages whether 1200 bytes
connected or unconnnected
Serial Port Incoming | All incoming messages whether 1200 bytes
connected or unconnected
Outgoing | All outgoing messages whether 1200 bytes
connected or unconnected

RSLinx Tag Optimization With tag optimization, trend objects, trend drivers, and connections
allocate memory.

Tag Functions

ltem Description Memory Allocated
Trend Object Object is created in the controller to group | 80 bytes
the requested tags. One trend object can
handle approximately 100 tags.
Trend Driver Drive is created to communicate with the | 36 bytes
trend object.
Connection Connection is created between the 1200 bytes
controller and RSLinx.
EXAMPLE To monitor 100 points:
100 points x 36 bytes = 3600 bytes (Trend Driver)

3600 (Trend Driver) + 80 (Trend Object) + 1
= approximately 4000 bytes

We estimate that one tag consumes abou

200 (Connection)

t 40 bytes of memory.
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Trends Each trend created in a controller creates a trend object and allocates
a buffer for logging.
Controller Trends
Item Memory Allocated |
Trend Object 80 bytes |
Log Buffer 4000 bytes |
DDE/OPC Topics A DDE/OPC topic uses connections based on these variables:

e Maximum number of messaging connections per PLC configured
in RSLinx

e Number of connections needed to optimize throughput

e Configuration of RSLinx to use connections for writing to a
ControlLogix processor

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 PLC

To specify the maximum messaging connections per PLC, perform this
procedure.

1. In RSLinx programming software, from the Communications
pull-down menu, choose Configure CIP Options.
Communications =l g e al el
RSWho

Configure Drivers,.,
Configure Shorkcuts, ..
Configure Client Applications. ..

E:- Cptions. ..

Configure ¢
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The Configure CIP Options dialog appears.
Configure CIP Options ? %]
PCCC Encapsulation in CIP - Connections for ControlLogix processor ]

Read Connections

May. Mezzaging Connections per PLC E

M ezzaging Connection Parameters:

|2.EIEI zec. rety interval, 32,00 zec. timeout j

v Lze Connections for Wiites 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, click the Use Connections

for Writes to ControlLogix processor check box.

IMPORTANT Once you have selgcted this fgature, 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 Communications
pull-down menu, choose CIP Diagnostics.

Communications ey Esls el

RSWho

Configure Drivers, .,

Configure Shaorkouks, .
Configure Client Applications. ..
Configure CIP Options. ..
Configure Gateway. ..

Driver Diagnostics...

ma—
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The CIP Diagnostics dialog appears.

CIP Diagnostics |E| . J

Dispatching] Messaging Connections l

Originated connections: |
Bridged connections:
Accepted connechions:
Connection open attempts:
Open attempts rejected: I—
Connection cloge attempts:
Close attempts rejected: [ 0
Connectiohs established:
Connections closed: [ 0
Cormections timed out sending: [ 0 |

Connections timed out receiving:
Connections dropped:
Packet zend attempts:
Packetswritters [ 0 |

Packets ovensritten:
Packetssent [ 0

Packets rezent:
Packets received: [ 0 |
Ihvalid receiptsr [ 0
Duplicate receipts: [ 0 |

[=11=]=]{{=]

[=1 [ =1 {=1 =] {{ =] § =1

(=1l =] =] {=]

(=1 ([ =1 =1 =1] =] =]

2. Click the Connections tab.
Here you see an itemized list of open connections.

3. Click the Dispatching tab.

o
@

CIP Diagnostics

Dizpatching lMessagingl Connections]

"Fast" PCCC requests via Messaging:
"Slow" PCCC requests via Messaging:
"Fast" PCCC requests wia DHRIO:
"Slow" PCCC requests via DHRIO:
Requests canceled:

Requests not zent:

Fequests sent unconnected:
Requests sent connected:

Fequests timed out unconnected:
Requests imed out on connection:
Requests falled with connection:

CIF responzes received:

PLCLCC responzes received:
Connections open:

Connections attempted:

Cannections established:
Connections rejected:

Connections cloged:

Cannections timed out:

Connection: dropped:

I

In the Connections Established box you see the total number of
connections open to the CompactLogix controller.
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Numerics

1769-L31 CompactlLogix controller
specifications 95

1769-L32C CompactLogix controller
LED indicators 106
specifications 97

1769-L32E CompactLogix controller
LED indicators 109
specifications 98

1769-L35CR CompactLogix controller

LED indicators 106
specifications 97
1769-L35E CompactLogix controller
specifications 98
1769-L3xx controllers
status indicators 103

A

additional information 9
add-on instructions 73
address data 60
A0l 73
applications

develop 65
architecture 11
ASCII devices

serial communication 35

battery
life 94
maintenance 93
storage 94

C

cables

1769 expansion 54

serial 16
cache messages 45
calculate

system power consumption 51

total connections 46
change

equipment states 86
change of state 56
check

low battery 93
communicate

over networks 21

communications

ControlNet network 25

determine timeout with any device 77
determine timeout with I/0 module 78
DeviceNet network 28

DH-485 network 39

format 56

CompactFlash

reader 92
reader LED indicator 105

CompactLogix

address I/0 data 60

applications development 65

battery maintenance 93

configure 1/0 55

connections example 47

controller LED indicators 103
controllers’ LED indicators 105
ControlNet network communications 25
ControlNet software combinations 25
COS 56

define programs 69

define routines 69

define tasks 67

design a system 13

DeviceNet network communications 28
DeviceNet software combinations 29
DH-485 network communications 39
display I/0 fault data 62

estimate battery life 94

EtherNet/IP network communications 22
EtherNet/IP software combinations 22
[/0 communication format 56

I/0 connections 56

/0 electronic keying 56

install controller hardware 14
Logix5000 connections 45

maintain nonvolatile memory 91
manage controller communications 43
manage tasks 65

monitor connections 76

monitor controller status 75

monitor |/0 modules 62

network communications 21

organize tags 71

overview 11

place local 1/0 modules 54

prevent major fault 92

real-time clock accuracy 100

RPI 56

select I/0 modules 49

select programming language 72
serial communications 31
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serial DF1 communication 34
serial modbus support 38
serial port configuration 31
use CompactFlash reader 92
validate I/0 layout 50
CompactLogix controllers
dynamic memory allocation 111
specifications 95
start 11
configure
distributed 1/0 on ControlNet 58
distributed 1/0 on DeviceNet 59
distributed 1/0 on EtherNet 57
/0 49, 55
PhaseManager 83
serial driver 17
connect
to controller via serial port 15
connections 45
consume data 43
ControlNet network 27
determine timeout with any device 77
determine timeout with [/0 module 78
EtherNet/IP network 23
example 47
monitor 76
number needed to optimize throughput
115
produce data 43
view number of open 115
connections per PLC
specify 113
consume data
connection use 43
controller
communications management 43
design 13
fault handler 79
install 14
path selection 19
status monitoring 75
ControlNet network
communications 25
configure distributed I/0 58
connections 27
example configuration 26
interpret LED indicators 106
LED indicators 106
module status LED indicator 107
network channel LED indicators 108
software combinations 25
COS 56

Publication 1769-UM011F-EN-P - January 2007

D

data
update 61
DDE/OPC topics 113
define
programs 69
routines 69
tasks 67
design 13
CompactLogix system 13
develop
applications 65
develop application
fault handler 79
DeviceNet network
communications 28
configure distributed 1/0 59
example configuration 30
software combinations 29
DF1 configuration 31
DF1 devices
serial communication 34
DH-485 network
communications 39
display
fault data 62
dynamic memory allocation 111
CompactLogix controllers 111
messages 112
RSLinx tag optimization 112

E

electronic keying 56
end cap 63
equipment states
change 86
estimate
battery life 94
requested packet interval 50
EtherNet/IP network
communications 22
configure distributed I/0 57
connections 23
example configuration 23
LED indicators 109
link status LED indicator 110
module LED indicator 109
network LED indicators 109
software combinations 22
example system 11
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expansion cables
configuration 54

F

fault data
display 62
fault handler 79
FBD 72
function block diagram 72

H

hardware installation 14

1/0
address data 60
communication format 56
configure 49, b5
connections 56
COS 56
electronic keying 56
layout validation 50
monitor 49
monitor connection 78
place 49
1/0 modules
display fault data 62
end cap detection 63
monitor 62
reconfigure 63
select 49
install
hardware 14
interpret
ControlNet LED indicators 106

L

ladder diagram 72
LED indicators 103

1769-1.32C CompactlLogix controller 106
1769-L32E CompactLogix controller 109
1769-L.35CR CompactLogix controller 106

1769-L3xx controllers 103
CompactFlash reader 105
ControlNet network 106
EtherNet/IP network 109
RS-232 serial port 105
link status LED indicator
EtherNet/IP network 110

local I/0 modules
place b4
low battery 93

maintain

battery 93

nonvolatile memory 91
major fault

prevent during load 92
manage

controller communications 43

tasks 65
manual state changes 88
master mode 31
messages 112

cache 45

receive 44

reconfigure /0 module 64

send 44
modbus support

serial communications 38
module LED indicator

EtherNet/IP network 109
module status LED indicator

ControlNet network 107
monitor

connections 76

controller status 75

1/0 49

|/0 modules 62

network channel LED indicators
ControlNet network 108
network communication 21
network LED indicators
EtherNet/IP network 109
nonvolatile memory
maintain 91

0

organize
tags 71

P

PhaseManager
configure 83
terms 83
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place serial port
/0 49 direct connection to controller 15
local 1/0 modules 54 SFC 72

point-to-point 31 slave mode 31
port configuration software combinations
serial 31 ControlNet network 25
prevent DeviceNet network 29
major fault during load 92 specifications
produce data 1769-L31 CompactLogix controller 95
connection use 43 1769-L32C CompactLogix controller 97
program definition 69 1769-L32E CompactLogix controller 98
programming language 1769-L35CR CompactLogix controller 97
select 72 1769-L35E CompactLogix controller 98

programs
define 69

real-time clock accuracy 100
receive
messages 44
reconfigure
|/0 module 63
requested packet interval
description 56
estimate 50
routines
define 69
RS-232 serial port
LED indicators 105
RSLinx tag optimization 112

S

select

controller path 19

I/0 modules 49

programming language 72
send

messages 44
sequential function chart 72
serial

cable 16

communications 31

port configuration 31
serial communications 31

DF1 devices 34

modbus support 38

with ASCII devices 35
serial driver

configure 17
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specify
connections per PLC 113
ST 72
state model 85
comparisons 88
states
manually change 88
store batteries 94
structured text 72
system layout 11
system power consumption
estimate 51

T

tags

organize 71
tasks

define 67

manage 65

management 65
total connections

calculate 46
trends 113

U

update
data 61
use
CompactFlash reader 92

v
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