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Important User Information

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

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

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

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

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

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

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

IMPORTANT Identifies iqformation 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

LI ATYZYEN] |  Labels may be on or inside the equipment, such as a drive or motor, to
alert people that dangerous voltage may be present.

CITTYZY L | Labels may be on or inside the equipment, such as a drive or motor, to
alert people that surfaces may reach dangerous temperatures.
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Summary of Changes

Introduction

Updated Information

The 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.

The document contains these changes This table represents major topics.
Make sure to look for the change bars throughout this document.
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Requirements
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Preface

Purpose of Th|s Manual This manual describes the necessary tasks to install, configure, program, and

operate a Compactlogix system.

Who Should Use This This manual is for automation engineers and control system developers who

Publication

design, program, and commission 1768 CompactLogix control systems.

Additional Resources These documents address Logix5000 controllers.

Resource

Description

1768-143 and 1768-L45 CompactLogix Controller Installation Instructions,
publication 1768-IN004

Details how to assemble and install the
controllers and provides technical specifications.

CompactlLogix L43 and L45 Controller Version 17 Firmware Release Note,
publication 1768-RN016

Provides revision, restriction, and anomaly
information for this controller.

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

Details how to estimate the execution time and
memory use of the controller’s logic.

PhaseManager User Manual, publication LOGIX-UMO01

Details how to use equipment phases, set up
state models for equipment, and program in a
way that resembles S88 and PackML models.

Logix5000 Controllers Quick Start, publication 1756-0S001

Details how to begin programming and
maintaining Logix5000 controllers.

Logix5000 Controllers Common Procedures Programming Manual,
publication 1756-PM001

Provides guidance on the development of
controller projects.

Logix5000 Controllers System Quick Reference, publication 1756-QR107

Provides general information on Logix5000
controllers.

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

Details how to program the controller for
sequential applications.

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

Details how to program the controller for process
or drives applications.

Logix5000 Controllers Moation Instructions Reference Manual,
publication 1756-RM007

Details how to program the controllers for motion
applications.

EtherNet/IP Communication Modules in Logix5000 Control Systems User Manual,
publication ENET-UMO00Q1

Details how to configure and use the modules.

ControlNet Communication Modules in Logix5000 Control Systems User Manual,
publication CNET-UMO0O1

Details how to configure and use the modules and
provides technical specifications.

You can view or download publications at

http://literature.rockwellautomation.com. To obtain paper copies of technical

documentation, contact your Rockwell Automation distributor or sales

representative.
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Chapter 1

Introduction

About the 1768

CompactLogix Controllers

CompactLogix Chassis

1768 CompactLogix Overview

This chapter explains the design and installation requirements of the 1768

CompactLogix controllers.

Topic Page
About the 1768 CompactLogix Controllers 11
Designing a System 13
Additional Resources 13

The CompactlLogix system is designed to provide a Logix solution for

machine-level control applications with I/O, motion, and network
requirements.

The 1768-1L43 and 1768-L45 controllers offer one built-in serial port and have
a key on the front panel so you can change controller modes.

Compactlogix | Available | Number of 1768 Type of Number of 1768-M04SE | Number of
Controller 1768 Slots | Communication Communication Modules, Max Connections
Modules, Max Modules Supported, Max
1768-143 2 2 1768-ENBT 2 250
1768-EWEB
1768-CNBR

CompactlLogix Communication Modules

Communication Module

Function

1768-ENBT Module for Ethernet/IP communication
1768-MO4SE Module for motion control of SERCOS drives
1768-EWEB Web server module for the remote monitoring

raw socket

and modification of data via an XML web page

1768-CNB and 1768-CNBR

Modules for ControlNet communication
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12 1768 CompactlLogix Overview

Example - Standalone CompactLogix Controller with I/0 and DeviceNet
Communication

1768 Backplane
— 1768 Controller Plus Two 1768 Modules

=]

1769 Backplane
—1769-SDN Scanner for the DeviceNet Network
— As many as eight 1769 1/0 modules

Complex CompactLogix System

Computers or Other

Controllers
EtherNet/IP Network via A
1768-ENBT Communication Other Built-in
Module or ControlNet network ———> Networks Serial Port
via 1768-CNB or 1768-CNBR

Communication Modules 1769 Local /0

1768 backplane contains the

1768-L43 and as many as two 1768
modules or the 1768-L45 controller
and as many as four 1768 modules.

1768-L43 - Maximum 3 1/0 Banks
for a Total of 16 I/0 Modules
1768-L45 - Maximum 3 I/0 Banks
for a Total of 30 I/0 Modules

SERCOS Motion via 1768-M04SE (——=| ~ SERCOS I atibuted | G DeviceNet Network via

Adapter Module Drives 1769-SDN Scanner Module

IMPORTANT You can attach up to eight of the local I/0 modules to your 1768
controller.

Install the remaining modules in one or two additional I/0
banks attached to the 1768/1769 system.

See 1769 Module Placement on page 53 for more information.

The additional banks are powered by any standard 1769 power
supply and connect to the main rack by using standard
1769-CRLx extension cables.
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1768 CompactlLogix Overview 13

Designing a System

Additional Resources

When designing a CompactLogix system, determine the network
configuration and the placement of components in each location. You need to:

e sclect I/O devices for your DIN-rail or panel-mounted system.

e cstablish motion control and drives requirements.

e sclect communication modules with a built-in RS-232 serial port (DF1

or ASCII).
e select controllets.
e select power supplies.

e mount the system.

e sclect ViewAnyWare products.

e select RSLogix 5000 programming software.

These documents contain additional information on selecting components

and designing your system.

Resource

Description

CompactLogix Selection Guide,
publication 1769-SG001

Provides the information necessary for
designing a CompactLogix system.

Logix5000 Controllers Design
Considerations Reference Manual,
publication 1756-RM094

Provides information pertinent to the design
of Logix5000 systems.

1768-L43 and 1768-L45 CompactLogix
Controller Installation Instructions,
publication 1768-IN004

Provides details about how to assemble and
mount the controllers, and controller
technical specifications.

CompactLogix SERCOS Interface Module
Installation Instructions,
publication 1768-IN005

Provides information about installing the
SERCOS module and technical
specifications.

1768 CompactLogix Quick Start Guide,
publication IASIMP-QS001

Provides examples and procedures for the
use of a 1768-L43 CompactLogix system.
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Notes:
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Chapter Z

Directly Connect to a Controller Via the Serial
Port

Introduction This chapter explains how to establish a setial connection to a controller via
the serial port so you can configure a controller and upload and download a
project to it.

Topic Page
Connect a Controller Via the Serial Port 16
Configure the Serial Driver 17
Select the Controller Path 19
Set the IP Address via a Serial Port 20

For a 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.

¢ RSLogix 5000 programming software to configure the serial port of the
controller.
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16  Directly Connect to a Controller Via the Serial Port

Connect a Controller Via Channel 0 on a CompactlLogix controller is fully isolated and does not need a
the Serial Port separate isolation device.

To connect a serial cable, perform this procedure.

=]

1. Obtain a serial cable.

If you Then

Make your own cable a. Limit the length to 15.2 m (50 ft).

b. Wire the connectors.

Workstation Controller
1DCD 1DCD
2 RDX 2 RDX
3TXD — =1 37TXD
4DTR X ~— 4DTR
COMMON COMMON
—— 6DSR 6DSR —
7RTS [ ] 7RTS
8CTS 8CTS
9 9

c. Attach the shield to both connectors.

Do not make your own cable | Obtain one of these serial cables:

o 1747-CP3
e 1756-CP3

2. Connect the cable to your controller and workstation.
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Directly Connect to a Controller Via the Serial Port

17

Configure the Serial Driver

Use RSLinx software to configure the RS-232 DF1 device driver for serial

communication. To configure the driver, perform this procedure.

1. In RSLinx software, from the Communications menu, choose Configure
Drivers.

File:

<2+ RSLinx Professional

2| &l S

2[R Communications

RWhao

Station DDEJOPC  Security

Configur

Configure Shorteuts, ., k
Configure Client Applications. ..
Configure CIP Options...

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

The Configure Drivers dialog appeats.

Configure Drivers

0

Avallable Driver Types:

|RS-232 DF1 devices

Ethernet devices
Ethernet/IP Driver

1784-KT L[] for ControlMet devices
DF1 Palling Master Driver
1784-PCC for ControlMet devices
1784-PCIC(S] for ControlMet devices
1747-PIC # AIC+ Drriver

CF1 Slave Driver

5-5 5D/5D2 for DH+ devices
Wirtual B ackplane [SoftLogixbBe)

FLC-5 [DH+] Emulatar driver
SLC 500 (DH485] Emulatar driver
SoftLoging driver

Femote Devices via Ling Gateway

1784-KT K TAD)/PKTRDIPCME for DH+/DH-485 devices

DeviceMet Drivers (1784-PCO/PCIDS A770KFD . SDMPT drivers)

Cloze
j Add New...

Status

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

3. Click Add New to add the driver.

The Add New RSLinx Driver dialog appears.

Add New RSLinx Driver

Chooze a name for the new driver.

[15 characters maxinum]

|aB_DF1-1

Cancel

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

The Configure RS-232 DF1 Devices dialog appears.

Configure RS-232 DF1 Devices

Device Mame: AB_DF1-1

Comm Paort: | COM1 - (IR | ogix 5550 / Compactlogix

Baud Rate: 119200 = Station Number; ’007

[Decimal]
Parity: |Mane - Emor Checking:  |ECC -
Stop Bits: |1 - Pratocol:  |Full Duples =

Auto-Configure

I™ Use Modem Dialer
(i) | Cancel | Delete | Help |

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

6. From the Device pull-down menu, choose Logix 5550/ CompactLogix.

7. Click Auto-Configure.

8. Verify that the auto configuration was successful.
If Then
Yes Click OK.
No Return to step 5 and verify that you selected the correct
communication port.

9. In the Configure Drivers dialog, click Close.
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Select the Controller Path

Remember to update your controller’s firmware prior to
establishing communication and downloading a program.

IMPORTANT

To select the controller path, perform this procedure.

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

controller.

@AbsuIute_PnsitiDn_DriveLogix
@Cam_Recovery_MCSV
@CNET_messaging

H = _'LI_I
@Cnu:urd_MnI:|on_Eilend_CircIe_Diamond_Square
@Cnu:urd_MnI:ion_DriII_CycIe_InFeed_BIend

{5 CPU_Chassis_Info_MS6G

@DayOFWeek

@Dleus_messaging
@Equipment_Phase_Sequencer
@EtherNeI:_IP_F‘nwerFIex“rx_MuItiDrive
@EtherNet_IP_inerFIex4x_5ingleDrive

(P Example_for_1769_ASCII_Madule

@FBDLBVeICDntrUISimuIation
@Indirect_ﬁ.ddressing

{8 Kinetix6000_Home_Basic
@LD_SCEIE_VEIME_VIS
@Lnok_Llp_F\_Bar_Cnde
@Messaging_CnnFiguratinn_l?SE_PLS
@ModbusMaster
@ModbusSlave

@Motinn
@MSG_TU_MuItipIe_Cuntrullers
@MuItipIe_BTs_Over_Cu:untrnINet
G| Multiple_ETs_Ower_RIO
PLCS _status

<

File name: |Enm|:uacthgi>:_ID_E:4am|:ule

>
= et |

2. From the Communications menu, choose Who Active.

File Edit W“iew Search Logic W
= D’u | Whio Actixe |
| | E | §| | | Select RJESnt Path...
Offline . & RUN

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

& Who Active

v Autobrowse l:l

|- 1m0 workstation, LSMAYSAMILLS0Z
+-2x Linx Gateways, Ethernet
-l-&5 AB_DF1-1, OF1

Go Online |

Upload...

Download
Update Firmware. ..

[ P |

+-E8 Backplane, 1768 Bus
+ ] CompactBus, 1769 Bus
+-&5 AB_ETH-1, Ethernet
+-2x 8B_ETHIP-1, Ethernet

4. Select the controller.

To Click
Monitor the project in the controller Go Online
Transfer a copy of the project from the controller to Upload
RSLogix 5000 programming software

Transfer the open project to the controller Download
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20  Directly Connect to a Controller Via the Serial Port

Set the IP Address via a To set the IP address via a serial port, perform this procedure.
Serial Port

1. Make sure the module is installed, started, and connected to the
controller via a serial connection.

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

Iy ———" | | —
-5 Ethernet EJ Hew Module...
f] 1756-EME
f] ETHERNE
< Copy ChrC
Description
Status Offline
hacule Fault

Cross Reference  Cri+E

| Properties | Alt+Enter
A

The Module Properties dialog appears.

Bl Module Properties: Local:5 (1756-ENBT/A 2.1) '

General] Connection] FISNetWon-:] Module Info §F PortDiagnostics] Backplane]

P Address: Domain M ame:

[Must Match IP Address on General Tab) Host Name:

Subnet kask: Select Port Speed:

Gateway Address: Current Part Speed:

Primary DMS )

Server Address: Siclzel Dptet

Secondary DNS ’— .

Server Address: (Gt el

[Chanhges to Port Speed and
Duplex require module reset.]

171717

kK | Cancel | | Help |

3. Click the Port Configuration tab.
4. In the IP Address box, type the IP address.

5. In the other boxes, type the other network parameters, if needed.

IMPORTANT The boxes that appear vary from one module to
another.

6. Click Apply.

7. Click OK.
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Chapter 3

Communicate over Networks

Introduction This chapter explains how Compactlogix controllers support multiple
networks.
Topic Page
Network Support 21
EtherNet/IP Network Communication 22
Set the IP Address Using the BOOTP/DHCP Utility | 23
ControlNet Network Communication 27
DeviceNet Network Communication 30
Serial Network Communication 34
DH-485 Network Communication 40
Additional Resources 44
Network Support Example
Control distributed (remote) I/0 via: — CompactLogix Controller with
1768-ENBT Module
o the EtherNet/IP network.
EtherNet/IP Network
¢ the ControlNet network.
o the DeviceNet network. t Distributed (remote)
|/0 Platform
Produce and consume data between — CompactLogix Controller
controllers via: with 1768-ENBT Module
[¥il
o the EtherNet/IP network. EtherNet/IP Network
e the ControlNet network.
Other Logix5000
T Controller
Send and receive messages to and from _ i : CompactLogix Controller

other devices, including access to the
controller via RSLogix 5000 programming
software, via:

o the EtherNet/IP network.
the DeviceNet network (to devices only).

the ControlNet network.

serial networks.
DH-485 networks.

1]

B[

with 1768-ENBT Module

EtherNet/IP Network

i

Other Remote
Devices

i
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22 Communicate over Networks

EtherNet/IP Network
Communication

Publication 1768-UM001C-EN-P - November 2007

The EthetNet/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. With this
combination of well-accepted standards, the EtherNet/IP network supports
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 communication, the controller needs a 1768-ENBT or
1768-EWEB module. You can install up to two of these modules in the 1768
backplane for each controller.

Use these softwate products for EtherNet/IP communication.

Required Software for EtherNet/IP Communication

Software Functions Requirement
RSLogix 5000 e Configure CompactLogix projects. Yes
o Define EtherNet/IP communication.
RSLogix 5000 Assign IP addresses to devices on an
BOOTP/DHCP Utility | EtherNet/IP network.
RSNetWorx for o Configure EtherNet/IP devices by IP No
EtherNet/IP addresses and/or host names.
¢ Provide bandwidth status.
RSLinx ¢ Configure communication devices. Yes

Provide diagnostics.
Establish communication between devices.
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Set the IP Address Using the BOOTP/DHCP Utility

To set the IP address using the BOOTP/DHCP utility, petform this
procedure.

1. From the Tools menu of RSLogix 5000 programming software, choose
BootP-DHCP Server.

Window  Help
Options. ..

Security 3

Translate PLCS/SLC

ContralFLASH
[ pootroHCPServer [ |

The Network Settings dialog appears.

Network Settings @

Domain Mame:

Defaults
SubetMask: | 255 . 255 . 265 . 0
Gateway: | 1] 1] 1] 1]
Primary DN S: | o . 0 . 0 0
Secondary DNG: | 0 1] 0 0
|

a8 | Cancel |

2. Enter at least one subnet mask setting and click OK.

The BOOTP/DHCP Server dialog appears. You will see BOOTP
requests fill the upper portion of the dialog.

;ﬂ TP g@m
Request Histary
Clear History
[hr:rmin: sec) Type Ethernet Address [MALC) IF Address Hosthame
14:36:21 BOOTP  00:00:BC:21:.A6:04

14:36:18 BOOTP  O0:00:BC:27:A6:04

Relation List
New | Dekte | | | |

Ethemnet &ddress [MAC) | Type | IP Address | Hostname | Description
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3. Select one of the requests and click Add to Relation List.

Fequest History
Clear Histary | Add to Relation List |

[hr:min:zec) Type Ethemet Address [MAL] IP Address Hogtname -~

14:37:43 BOOTF  O0:00BC:21:A6: 04

14:37:38 BEOOTP -

14:37:33 Al New Entry

14:37.28 EOOTP

14:37.23 EOOTP

143770 ponTp | Ethemet Address (MAC): ||]|]:|]|]:BC:21 AG:DA

14:37:18 EOOTP

R i L IPaddess [ 192 . 168 . 1 . 10 =
Relation List Huostnarme: |

New Description: |

Ethernet Address [MAL) ’TI Cancel |

The New Entry dialog appears, showing the Ethernet address (MAC).

4. In the IP Address box, type the IP address and click OK.

1768-ENBT EtherNet/IP Communication Module

The 1768-ENBT EtherNet/IP communication module:

e supports messaging, produced/consumed tags, HMI, and
distributed I/O.

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

e shares a common application layer with ControlNet and DeviceNet
networks.

e connects via RJ45 connector.
e supports half-/full-duplex 10 MB or 100 MB operation.
e supports standard switches.

In this example:

e the controllers produce and consume tags.

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

the personal computer uploads or downloads projects to the controllers.

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

the controllers establish I/O and drive control over an EtherNet/IP
network.
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CompactLogix EtherNet/IP Network Overview

1768-L43 or 1768-L45 CompactlLogix
Controller with 1768-ENBT Module

—rree g G
I ControlLogix Ethernet Port
EF Controller
o mﬂ 11
T — ==
Ethernet E
Industrial E
Switch | B _ Distributed 1734
C i PowerFlex 70 Drive POINT 1/0 with
.| with 20-COMM-E 1734-AENT Ethemet
Ethernet Adapter Adapter
{_F .
o(?méo[] PowerFlex 40 Drive

°~1 with 22-COMM-E
ey | Ethernet Adapter

PanelView Plus Terminal
with Built-in EtherNet/IP Port
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1768-EWEB Weh Server Module

The 1768-EWEB EtherNet/IP web server module supports:

the bridging and routing of messages, but no I/O control.

data access (read and write) to controllers via a standard web browser.
e custom web pages.
e cmail.

e raw, open-socket interface.
In this example:

e you can route messages, upload/download programs, and flash upgrade
modules by using the web server module as part of the communication
path to access the target device.

e you can view and modify data that resides in a 1768 CompactLogix
controller via a standard web browser.

® you can create custom web pages that are tailored to your application.
Use ASP functions to populate your web pages with live controller data.

e you can send an email initiated by a Logix controller via a MSG
instruction.

e you can open TCP or UDP communication links to other standard
Ethernet devices via open sockets.
CompactlLogix EtherNet/IP Web Network

ControlLogix Controller

Firewall/Router _m o

PanelView Terminal

o ol

i D—l
Ethernet Switch S
0 |
Workstation
with Web Browser
) Un
Ethernet Switch 0 Standard Ethernet
% Device, such as an
RFID Scanner

1769-L43 or 1768-L45 CompactLogix Controller
with the 1768-EWEB Module

af—
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ControlNet Network
Communication

Connections Over an EtherNet/IP Network

Each 1768-ENBT or 1768-EWEB module in an EtherNet/IP network can
provide messaging support for 64 CIP connections and 32 TCP/IP
connections.

For more information, see the EtherNet/IP Modules in Logix5000 Control
Systems User Manual, publication ENET-UMO001.

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

The ControlNet network is 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 CompactlLogix platform.

e a substitute/replacement for the remote I/O (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.

Required Software for ControlNet Communication

Software Functions Requirement

RSLogix 5000 | e Configure CompactlLogix projects.
¢ Define ControlNet communication.

RSNetWorx o Configure ControlNet devices by IP addresses
for ControlNet and/or host names. Yes

e Schedule a network.

RSLinx o Configure communication devices.
o Provide diagnostics.
o Establish communication between devices.

Publication 1768-UMO001C-EN-P - November 2007
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1768-CNB and 1768-CNBR ControlNet Modules

CompactLogix ControlNet communication modules bridge ControlNet links
to route messages to devices on other networks. The modules also monitor
and control I/O modules located remotely from CompactLogix controllers.

The 1768-CNB and 1768-CNBR ControlNet modules:

provide messaging data for configuration and programming,
support operator interfaces and uploading and downloading;
support I/O bridging,

support the transfer of scheduled data via produced/consumed tags.

support unscheduled MSG instruction communication with other
ControlNet nodes.

support local communication network access through the network
access port (NAP).
support redundant media (1768-CNBR module only).

In this example:

the controllers produce and consume tags.

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

the personal computer uploads or downloads projects to the controllers.

the personal computer configures devices on the ControlNet network
and the network itself.
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CompactLogix ControlNet Network Overview

o)

[0

e
]

o PR |

ControlLogix
Controller

1768-L43 or 1768-L45 CompactLogix Controller
with 1768-CNB or 1768-CNBR Module

Workstation with
1784-PCIC or
1784-PCICS
ControlNet
Communication Cards

ControlNet Distributed 1734

Network POINT 1/0 Modules with

with Taps PowerFlex 70 Drive 1734-ACNR ControlNet
| with 20-COMM-C Adapter

ControlNet Adapter

ocgeo| PowerFlex 40 Drive
922 with 22-COMM-C
ControlNet Adapter

Powertley

s

PanelView Plus Terminal with
ControlNet Communication Adapter

Connections Over a ControlNet Network

Each 1768-CNB or 1768-CNBR module in a ControlNet network can provide
a certain amount of connected messaging support.

ControlNet Connected Messaging Support

Each
1768-CNB module
1768-CNBR module

Supports

Supports 64 connections.

e Five controllers can have a rack-optimized connection to
the module.

e Five controllers can have a rack-optimized, listen-only
connection to the module.
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DeviceNet Network

The DeviceNet network uses the Common Industrial Protocol (CIP) to

. . rovide the control, configuration, and data collection capabilities for
Communication proviee T < & P
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 wite each device into an I/O module.
DeviceNet Interfaces
Application Required
Interface
e Communicates with other DeviceNet devices 1769-SDN
o Uses the controller as a master on a DeviceNet network DeviceNet
scanner
e Accesses remote Compact I/0 modules over a DeviceNet network | 1769-ADN
e Sends remote 1/0 data for as many as 30 modules back to a DeV|cel\(I1e)t
scanner or controller adapter
" This table specifically describes using the 1769-ADN adapter to access remote Compact |/0 modules over the
DeviceNet network. However, CompactLogix controllers can access other Allen-Bradley remote I/0 modules
over the DeviceNet network. In those cases, you must select the appropriate interface. For example, if
accessing remote POINT 1/0 modules, you must select the 1734-ADN adapter.
Communication /0 Modules for DeviceNet
The following table lists the communication I/O modules available for use
with the DeviceNet network.
] Catalog Number Adapter Specifications
| Distributed Block I/0
1791D CompactBlock I/0 1791D CompactBlock 1/0 contains a e removable terminal block
built-in adapter in the base block o 50% smaller than FLEX 1/0

o 24V DC and selectable combination analog block
e 4..16 points

o Devicelogix-enabled

o expandable up to 32 digital points

1790 CompactBlock LDX /0 | CompactBlock LDX I/0 contains a e |owest price-per-point |/0

built-in adapter in the base block ° d|g|ta| 24V DC. 120V AC

e analog: current, voltage, RTD and thermocouple
e 4..16 points
e expandable up to 64 points
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Catalog Number Adapter Specifications

1732 ArmorBlock 1/0 ArmorBlock /0 contains a built-in e 8 points

adapter in the base block « 8in, 8 out, or 8 self-configuring
e front or side mount

e M12 or M8 1/0 connector

1792 ArmorBlock MaXum 1/0 | ArmorBlock MaXum I/0 contains a e maximum value IP67 1/0
built-in adapter in the base block o |owest overall installed cost on KwikLink
e point-level diagnostics

e 4..16 points

o Devicelogix-enabled

e input-only, output-only, or combos

Distributed Modular I/0

e digital, analog, relay outputs, isolated temperature, RTD

1734-ADN thermocouple, counter, and ASCIl modules

1734-ADNX (with subnet connectivity) | ® channel-level Logix diagnostics: wire off, short circuit, OR,
UR, CALIB, fault, and more
1734-PDN (DeviceNet power supply) e removal and insertion under power (RIUP)

e expansion power supply and a POINT Power Bus Isolation
Module available

e removable terminal blocks

¢ atotal of 63 POINT I/0 modules can be assembled on a
single DeviceNet node

e 1734-ADNX increases the reach of DeviceNet from 500 to
1500 meters

o 1734-ADNX allows an expansion power supply for
additional Pinatubo backplane current

o up to 504 points maximum using 8-point digital |/0 modules

1738 ArmorPoint 1/0 1738-ADN12 o DIN rail mounting
o 1P67 and NEMA 4 rated
e highly granular (mix and match to your exact needs)

1738-ADN18

1738-ADN18P e removal and insertion under power (RIUP)

o full range of digital, analog, specialty, and temperature

1738-ADNX modules

i
1734 POINT I/0 1734D POINTBIlock 1/0 e highly granular (2, 4, or 8 points) |

e up to 252 points per adapter
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Catalog Number

Adapter

Specifications

1794 FLEX1/0

1794-ADN

e |/0 can be removed and inserted under power (RIUP)
o digital: 24/48V DC, 120/230V AC, relay contact, protected,

diagnostic, isolated

e analog: current/voltage selectable, temperature, isolated

e specialty: counters and frequency modules

e 4..32 points per module, 8 modules per adapter
o conformally coating versions on selected modules

1797 FLEX Ex 1/0

1794-ADN

To be used with 1797-BIC and 1797-CEC
for connecting to hazardous areas

o intrinsically-Safe FLEX I/Q for hazardous areas
¢ |/0 can be removed and inserted under power (RIUP)
o digital (NAMUR), 0...20 mA analog, temperature, frequency

o all modules conformally coated

e 4..32 points per module, 8 modules per adapter

1798 FLEX Armor I/0

1798-ADN
Also order either of the following:

e 1798-DFTP1 (Terminator for 12mm
DeviceNet cable plugs)

e 1798-DFTP2 (Terminator for 18mm
DeviceNet cable plugs)

e on-machine mounting

o P67 and NEMA 4X rated
o outdoor applications

e 24V DC analog and digital

e 4 and 8 points per module; up to 64 per node

In addition to communication hardware for DeviceNet networks, these
software products are available.

Required Software for DeviceNet Communication

Software Functions Requirement
RSLogix 5000 o Configure CompactLogix projects.
o Define EtherNet/IP communication.
RSNetWorx for o Configure DeviceNet devices.
DeviceNet o Define the scan list for those devices. Yes
RSLinx o Configure communication devices.
o Provide diagnostics.
o Establish communication between devices.
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The DeviceNet communication modules:
e support messaging to a device, not controller to controller.

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

e offer diagnostics for improved data collection and fault detection.

e require less wiring than traditional, hardwired systems.

CompactLogix DeviceNet Network Overview

PowerFlex 70

1768-143 or 1768-L45 Distributed Drive with PowerFlex 40
CompactLogix Controller 1734 POINT 1/0 ZBI\EGOV,Q//:M D Drive with
with 1769-SDN Scanner Modules Ad_ ) 22-COMM-D
el S om with 1734-ADN  "CePter Adapter
Adapter - =
1113 ocTo0
o H jjjg ch?,Dv

Workstation with

1784-PCID, 1784-PCIDS,
and 1770-KFD DeviceNet

Cards

DeviceNet Network
with KwikLink

Flat Cable and
Micro Connectors

1606-XLDNET8
DeviceNet
Power Supply

PanelView Plus
Terminal
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Serial Network
I Communication
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The 1768 CompactLogix controllers have a built-in RS-232 serial port that you
can configure.

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

DF1 Modes for Logix5000 Controllers

Mode Functions

DF1 Communication between a controller and one other

Point-to-Point | DF1-protocol-compatible device.

This is the Default System mode. Default parameters are:
o Communication Rate: 19,200 bps.

o Data Bits: 8.

o Parity: None.

e Stop Bits: 1.

o Control Line: No Handshake.
o RTS send Delay: 0.

o RTS Off Delay: 0.

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

DF1 Master o Control of polling and message transmission between the master and
slave nodes.

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

e A master/slave network can have node numbers from 0...254. Each
node must have a unique node address. Also, for your link to be a
network, it must consist of one master and one slave station.

DF1 Slave o A controller to operate as a slave station in a master/slave serial
communication network.

o When there are multiple slave stations on the network, link slave
stations by 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
protacol.

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

DF1 Radio o Compatible with SLC 500 and MicroLogix 1500 controllers.
Modem o This mode supports Master and Slave, and Store and Forward modes.

User(channel | e Communication with ASCII devices.

0 only) o This requires your program to use ASCII instructions to read and write

data from and to an ASCII device.

DH-485 e Communication with other DH-485 devices.

e This multi-master, token-passing network permits programming and
peer-to-peer messaging.
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Master and Slave Communication

You can establish Modbus RTU Master and Slave communication via
Application 129 provided in the samples directory of RSLogix 5000
programming software.

Communicate with DF1 Devices

You can configure a controller as a master or slave on a serial network. Use
serial communication to get information to and from remote controllers
(stations) when:

e the system contains three or more stations.

e communication occurs on a regular basis and requires leased-line, radio,
or power-line modems.

[
DH+ Network
EtherNet/IP  --@
Network RS-237 RS-232 —
&
RS-232

@ / Modem \ Wﬂm

= Modem

== Modem
To configure your controller for DF1 communication, perform this procedure.

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

| —
E;]ﬂﬁ‘iﬁflﬂﬁﬂﬂ!ﬂﬁﬂ”ﬂ!ﬁ

1769 Bus
£ [0] 17e:

ription
* Fault
* Fault

Properties . Alt+Enter

lars
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The Controller Properties dialog appeats.

d Controller Properties - DayOfWeek

DatesTime | Advanced | SFCEwecution | File | Morwolstle Memory | Memery |
General Serial Part l SystemF‘rDlocDI] UserF‘rolocoI} Ma|o|FauIts} timor Faults 1

ode: m
Baud Rate: m
Data Bits: m
Parity: ’m

Stop Bits: 1 ad
Contral Line: Mo Handshake hd
-

RTS Send Delay: |0 (%20 ms]
RTS O Delay: 0 [x20 ms]
DCD Wait Delay: (%1 zec)

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

4. Specity DF1 communication settings.

5. Click the System Protocol tab.

ontroller Properties - DayOfWeek

D ate/Time I Advanced | SFC Execution 1 File 1 Nonvolatile Memory 1 emary 1
Gereral | SerialPot  System Protocol | UserProtocal | Major Fauks | Minor Fauks |

Eror Detection
Protocol DF1 Paint to Paint & BCC © CRC

Station Address: o

N&K Receive Limit: 3

ENQ Transmit Limit 3

ACK. Timeout 50 (%20 ms3)
Embedded Responses: | &0tadetect -

[v Enable Duplicate Detection

0K Cancel | | Help |

6. I'rom the Protocol pull-down menu, choose DF1 Point-to-Point.
7. Specity DF1 system protocol settings.

8. Click OK.
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Communicate with ASCII Devices

When you configure the serial port for User mode, you can use it 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.

m [6)

i T E

i
E0EEEECEEE0E

To communicate with ASCII devices, perform this procedure.

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

ﬁwﬂmﬂm LI I—
& 176

z5
8 Com

i)

Sar

Properties Alt+Enter
1
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The Controller Properties dialog appeats.

Date/Time | Advanced | SFCEwecution |  File | Monvolatile Memory | Memary |
Gereral  Serisl Pot" | Systern Pratocol | User Protocal | Maior Fauts | Minar Fauks |
Mode: ’ﬁ‘
Baud Rate: ’m
Drata Bits: m
Paty: [Even =]
Stop Bits: m

Control Line: Mo Handshake -

-1

RTS Send Delay: |0 (%20 ms]
RTS Off Delay 0 (%20 ms]
DCD Wait Delay: (%1 sec)

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

4. Specity ASCII communication settings.

5. Click the User Protocol tab.

Controller Properties - Example_for_1769_ASCII_Module

Date/Time 1 Advancadl SFCEsecution | Fle | NonvolalileMemmy] Memmy]

General | SerialPort® | System Protocol  User Protacol | Major Faubs | Minor Faus |
Prooss ]

Read/wfite Buffer Size: 154 3‘ (Btes)

Termination Character 1: |3 2 |'HF
Append Character 1: $r 2 |$FF
[~ XONAXOFF
[ EchoMode

Delete Mode

" lgnore

" CRT

" Printer

(u]:4 Cancel ‘ Apply | Help

6. Specity ASCII user protocol settings.

7. Click OK.
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Each controller supports several ladder diagram (D) and structured text (ST)

instructions to manipulate ASCII characters.

Read and Write ASCII Characters

Instruction | Command

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 the DTR signal on or off.
Turn the RTS signal on or off.

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 | Command

CONCAT Add characters to the end of a string.

DELETE Delete characters from a string.

FIND Determine the starting character of a sub-string.
INSERT Insert characters into a string.

MID Extract characters from a string.

Convert Data To or From ASCII Characters

Instruction | Command

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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DH-485 Network
Communication

Publication 1768-UM001C-EN-P - November 2007

Modbus Support

To use Logix5000 controllers on the Modbus protocol, you will need to access
two example programs in the samples directory of RSLogix 5000
programming software that emulate the Modbus protocol. These programs are
entitled ModbusMaster and ModbusSlave. To execute these programs, you will
need to use the CHO serial port.

For more information on these applications, see the Using Logix5000
Controllers as Masters and Slaves on Modbus Application Solution,
publication CIG-AP129.

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

1768 CompactLogix controllers can send and receive messages to and from
other controllers on a DH-485 network. The DH-485 connection supports
remote programming and monitoring via RSLogix 5000 programming
software. However, excessive traffic over a DH-485 connection can adversely
affect overall performance and lead to timeouts and decreased RSLogix 5000
configuration performance.

TS R  Use Logix5000 controllers on DH-485 networks only when you
want to add controllers to an existing DH-485 network. For new

applications with Logix5000 controllers, we recommend you
use networks in the NetLinx open architecture.

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 RS-232 port of a CompactlLogix controller to act as a DH-485 interface.
By using a 1761-NET-AIC converter and the appropriate RS-232 cable
(catalog number 1756-CP3 or 1747-CP3), a CompactLogix controller can send
and receive data on a DH-485 network.


http://literature.rockwellautomation.com/idc/groups/literature/documents/ap/cig-ap129_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/ap/cig-ap129_-en-p.pdf
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CompactLogix DH-485 Network Communication Overview

CompactlLogix Controller

Connection from CompactlLogix
Controller to Port 1 or Port 2

1761-NET-AIC+
Converter

1747-AIC Programmable
DH-485 Network Controller Isolated Link
Coupler

o (O

BEREEEER

SLC 5/03 Controller

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

You can have two controllers for each 1761-NET-AIC converter, but you need
a separate cable for each controller. Connect the serial port of the controller to
either port 1 or port 2 of the 1761-NET-AIC converter. Use the RS-485 port
to connect the converter to the DH-485 network.

Cable Selection

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
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To communicate with DH-485 devices, perform this procedure.

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

R —— oy |
1769 Bus
£ [0] 17634

| Properties Alt+Enter |

The Controller Properties dialog appears.

& Controller Properties - Multiple_BTs_over_RIO

Date/Time I Advanced ] SFC Execution 1 File 1 Manvolatile Memaory 1 Memary 1
General Serial Port I SystemFluchUI‘] User Protocal I tajor Faults I inor Faults 1
Mode: Syste
Baud Rate: 19200 -
Data Bits:
Parity:
Stop Bits:
Contral Line: Ma Handshake -
r

RTS Send Delay [x20 ms]
RTS Off Delay: [x20 ms|
DCD wWait Delay: (%1 sec)

2. Click the Serial Port tab.
a. From the Mode pull-down menu, choose System.

b. From the Baud Rate pull-down menu, choose 9600 or 19200 bps.

The baud rate specifies Fhe communication rate for
the DH-485 port. All devices on the same DH-485

network must be configured for the same baud rate.
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3. Click the System Protocol tab.

f& Controller Properties - Multiple_BTs_over_RIO

Date/Time 1 Advanced | SFC Execution 1 File 1 Nonwolatile Memnary 1 emary 1
General | SerialPot  System Protocal™ | User Protocol | Major Fauls | Minor Fauks |

Error Detection

Pratacok I & CAC

485
Station Address: 0 =
Max Station Address: |31 3:
Token Hold Factor: 1 3:

Ok Cancel | Apply | Help |

c. From the Station Address pull-down menu, choose a station address
number from 1...31, decimal.

IMPORTANT The station address specifies the node address of the
controller on the DH-485 network.
To optimize network performance, assign station
addresses in sequential order.

Assign initiators, such as workstations, the lowest
station address numbers to minimize the time
required to initialize the network.

The maximum station address specifies the
maximum node address of all the devices on the
DH-485 network.

d. From the Max Station Address pull-down menu, choose a maximum
station address number from 1...31, decimal.

T T LA [0 optimize network performance, make sure:

o the maximum station 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 selection for the maximum station
address.
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Additional Resources
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e. In the Token Hold Factor box, type a token hold factor value from

1..4.

IMPORTANT

The token hold factor is the number of transmissions
(plus retries) that an address holding a token can

send onto the data link each time that it receives the
token. The default is 1.

4. Click OK.

These documents contain additional information pertinent to communicating

over networks.

Resource

Description

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

Explains how to use and troubleshoot the
1768-EWEB Web Server Module.

EtherNet/IP Modules in Logix5000 Control
Systems User Manual,
publication ENET-UMO0Q1

Explains how to use EtherNet/IP modules
with Logix5000 controllers.

EtherNet/IP Performance Application
Solution, publication ENET-APQQ1

Explains how to plan an EtherNet/IP
network and improve overall network
performance.

Logix5000 Controllers Design
Considerations Reference Manual,
publication 1756-RM094

Provides information pertinent to the design
of Logix5000 systems.

ControlNet Modules in the Logix5000
Control Systems User Manual, publication
CNET-UMO001

Explains how to use ControlNet modules
with Logix5000 controllers and provides
technical specifications.

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

Explains how to use EtherNet/IP modules
with Logix5000 controllers.

SCADA System Application Guide,
publication AG-UMO008

Explains how to configure a SCADA system.

Logix5000 Controllers General Instructions
Reference Manual, publication
1756-RM003

Explains how to program Logix5000
controllers for sequential applications.

Logix5000 Controllers Common Procedures
Programming Manual, publication
1756-PM001

Provides guidelines for the development of
programs for Logix5000 controllers.

Using Logix5000 Controllers as Masters or
Slaves on Modbus Application Solution,
publication CIG-AP129

Details how to use Logix5000 controllers as
Modbus RTU masters or slaves.

Data Highway/Data Highway Plus/Data
Highway Il/Data Highway-485 Cable

Installation Manual, publication 1770-6.2.2

Explains how to plan and construct a Data
Highway cable system.



http://literature.rockwellautomation.com/idc/groups/literature/documents/um/enet-um527_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/enet-um527_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/enet-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/enet-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/ap/enet-ap001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/ap/enet-ap001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm094_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm094_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm094_-en-p.pdf
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CNET-UM001
CNET-UM001
CNET-UM001
CNET-UM001
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/dnet-um004_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/dnet-um004_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/ag-um008_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/ag-um008_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm003_-en-p.pdf
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http://literature.rockwellautomation.com/idc/groups/literature/documents/ap/cig-ap129_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/ap/cig-ap129_-en-p.pdf
CIG-AP129
CIG-AP129
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1770-um022_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1770-um022_-en-p.pdf

Chapter 4

Manage Controller Communication

Introduction This chapter explains how to manage controller communication.
Topic Page
Connection Qverview 45
Producing and Consuming (interlock) Data 46
Sending and Receiving Messages 47
Calculating Connection Use 48
Connections Example 49
Additional Resources 50
Connection Overview A Logix5000 system uses a connection to establish a communication link

between two devices. There are several types of connections.
e Controller to local I/O modules or local communication modules
e Controller to remote I/O or remote communication modules
e Controller to remote I/O (rack-optimized) modules
e Produced and consumed tags
e Messages
e Controller access by RSLogix 5000 programming software
e Controller access by RSLinx software for HMI or other applications
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46  Manage Controller Communication

Producing and cOnsuming The controller supports the ability to produ/ce (broadcast) and consume
. (receive) system-shared tags over EtherNet/IP and ControlNet networks.
(interlock) Data

Produced and consumed tags each require connections.

Produced and Consumed Tags

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 one
connection 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, such as
communication and 1/0.

Consumed | Each consumed tag requires one connection for the controller that is
consuming the tag. The controller's communication device uses one
connection for each consumer.

For two controllers to share produced or consumed tags, both controllers
must be attached to the same Ethernet/IP or ControlNet network. You
cannot bridge produced and consumed tags over two networks.

The number of available connections limits the 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.
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Sending and Receiving

Messages

Caching Message Connections

Messages transfer data to other devices, such as other controllers or operator

interfaces. Some messages use connections to send or receive data. These
connected messages can leave the connection open (cache) or close the

connection when the message is done transmitting, Each message uses one

connection, regardless of how many devices are in the message path.

Message Types
Message Type Communication | Connected Message Can
Method Message Be Cached
CIP data table read or write | N/A 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 N/A Optional YesB)
Block-transfer read or write | N/A Yes Yes

(1)

unconnected.

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.

Starting with version 16 of RSLogix 5000 programming software, you can initiate these messages as

To conserve connections, configure one message to read from or write to
multiple devices. You can programmatically change the target of a MSG
instruction to optimize program size.

Determining Whether to Cache Message Connections

When you configure a MSG instruction, you can choose whether or not to

cache the connection.

Message Execution Function

Repeatedly Cache the connection.
This keeps the connection open and optimizes execution time. Opening and closing 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, which frees up that connection for other uses.
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Calculating Connection Use The total connection requirements for a 1768 CompactLogix system include
both local and remote (distributed) connections. You do not have to tally local
controller connections because the controllers support all of the connections
required for the maximum number of I/O modules and 1769-SDN modules

in one system.

Tallying Remote Connection Use

Remote Connection Type

Device
Quantity

Connections
per Device

Total
Connections

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

I/0 configured as rack-optimized connection

Oor

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

Produced tag

Each consumer

Consumed tag

Message (depending on type)

Block-transfer message

Total
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Connections Example

In this example system, the 1768-L43 or 1768-L.45 CompactlLogix controller:

e monitor input or status data via the 1769-L35E CompactlLogix

controller.

e sends and receives messages to and from a ControlLogix controller on

an EtherNet/IP network.

e produces a tag for the 1769-L35E CompactlLogix controller, which the

controller consumes.

e is programmed via RSLogix 5000 programming software.

Example CompactLogix System
RediSTATION Qperator Interface B3R 33

Series 9000
Photoeye

DeviceNet Network

1769-ADN Adapter with

Compact I/0 Modul

es

1756 ControlLogix Controller

1768-143 CompactLogix
Controller with 1768-ENBT
Modules

with 1756-ENBT Module

[\ __[D
=

= EtherNet/IP Network |
e
Workstation = | [ C—
1769-L35 - &
CompactLogix Controller I D Iﬂ
* -2
The 1756-ENBT and 1768-ENBT modules in this system use these
connections.
Example Connection Types
Connection Type Device Connections Total
Quantity per Device Connections
Controller to RSLogix 5000 programming software 1 1 1
Message to 1756 ControlLogix controller 1 1 1
Message to 1769-L35E controller 1 1 1
Tag produced for the 1769-L35E CompactLogix controller 1 1 1
Tag consumed by the 1769-L35E CompactLogix controller 1 1 1
Total | 5
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Additional Resources
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These documents contain additional information pertinent to managing

controller communication.

Resource

Description

Logix5000 Controllers Common Procedures
Programming Manual, publication
1756-PM001

Provides guidelines for the development of
projects for Logix5000 controllers.

Logix5000 Controllers Design
Considerations Reference Manual,
publication 1756-RM094

Provides information pertinent to the design
of Logix5000 systems.

Logix5000 Controllers General Instructions
Reference Manual, publication
1756-RM003

Explains how to program Logix5000
controllers for sequential applications.



http://literature.rockwellautomation.com/idc/groups/literature/documents/pm/1756-pm001_-en-e.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/pm/1756-pm001_-en-e.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm094_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm094_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm003_-en-p.pdf

Chapter 5

Introduction

1768 Module Placement

Place 1768 and 1769 Modules

This chapter explains the placement of 1768 and 1769 modules.

The 1768 CompactLogix controllers combine a 1768 backplane with a 1769
backplane. This combination includes the advantages of the 1768 architecture

while retaining the advantages of 1769 1/O support.

Topic Page
1768 Module Placement 51
1769 Module Placement 53

Follow these guidelines as you place modules in the 1768 backplane.

1768 CompactLogix Controller

Guidelines

1768-143 and
1768-L45

The 1768 power supply must be the leftmost module in the 1768 backplane.

The controller must be the rightmost module in the 1768 backplane.

Up to two 1768 communication modules can reside between the controller and power supply in
any one of these combinations:

e 1768-ENBT or 1768-EWEB for EtherNet/IP communication (maximum of two)

e 1768-CNB or 1768-CNBR for ControlNet communication (maximum of two)

1768-L43

Two chassis slots are available.

The controller supports a maximum of 3 banks for a total of 16 modules.

1768-L45

Four chassis slots are available.

The controller supports a maximum of 3 banks for a maximum of 30 modules.

Up to four 1768-MO04SE for SERCOS motion control modules can be used.

1768 Module Placement Overview

Place 1768 modules in the 1768 backplane.

1768-L43 controller is shown.

@

G

1768 1768 Modules SIS
Power
Supply @
o
P u
® w2 ~
Slot 2 Slot 1 Slot 0
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e The 1768 slots are numbered right to left, starting with the controller in
slot 0.

e The 1768 backplane requires one 1768 power supply.

e The 1768-PA3 power supply is a dual input supply that operates in these
ranges:

® 80..265V ac
e 108...132V dc

The 1768-PB3 power supply is a single-input power supply whose power
supply range is 16.8...31.2V dc.

1768 Power Supply
Place 1768 modules in the 1768 backplane.

1768 1768 Modules e85 17691/0
Power - o
@ | Suppl Controller sends: &
® u -5V dcto
o E 1768 modules.
-5V/20Ndcto — =

1769 1/0 modules.

The 1768-PA3 and 1768-PB3 power supplies also offer a 24V dc external
power source. These power supplies require that a 1768 CompactLogix
controller be installed.

e The power supply sends 24V dc to the controller in slot 0.

e The controller converts the 24V dc to 5V dc and 24V dc, and distributes
the power as needed.

— 5V/24V power to 1769 1/O modules on the right side of the
controller

— 5V power to communication or motion modules on the left side of
the controller

The 1768 modules do not have a distance rating to the 1768 power supply.
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1769 Module Placement The CompactLogix controllers support the following:

e 1768-1.43, 2 maximum of 16 local 1769 I/O modules
e 1768-1.45, a maximum of 30 local 1769 1/O modules

Follow these guidelines as you place 1769 modules to the right of the 1768
controller:

e Up to eight 1769 modules can be attached to the right of the 1768
system.

® The 1769 1/O modules connected directly to the 1768 controller do not
need a 1769 power supply.

Never put a 1769 power supply in the 1768 backplane. A 1769
power supply in the 1768 backplane causes the controller to

generate a major fault that cannot be cleared until you remove
the 1769 power supply.

e Additional 1769 modules must be in additional 1/O banks.

e Fach additional I/O bank must have its own power supply. Use any
1769 power supply.

e Each 1769 module also has a power supply distance rating, which is the
number of modules from the power supply.

IMPORTANT Each.mod'ule must be within its distancg raf[ing.'See the .
specifications for the module to determine its distance rating.

e Place up to eight 1769 I/O modules to the left or the right of the 1769
power supply.

e Fach additional I/O bank must connect to the main rack by using
standard 1769-CRLx extension cables.

1769 Module Placement Overview

Place 1769 I/0 modules to
the right of the controller.

—

17691/0 Y

W — !
Slot 0 Slot 1 Slot 2

The 1769 slots are numbered left to right, starting with the controller as slot 0.

Publication 1768-UMO001C-EN-P - November 2007



54 Place 1768 and 1769 Modules

Notes:

Publication 1768-UM001C-EN-P - November 2007



Chapter 6

Configure and Monitor 1/0

Introduction This chapter explains how to configure and monitor 1/O.
Topic Page
Selecting I/0 Modules 55
Configuring I/0 56
Configure Distributed I/0 on an EtherNet/IP Network 59
Configuring Distributed I/0 on a DeviceNet Network 60
Address 1/0 Data 61
Determine When Data is Updated 62
Reconfigure an 1/0 Module 65
Additional Resources 68

Selecting |/0 Modules When selecting 1769 1/O modules, choose:

e specialty 1/O modules, when appropriate.

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

e 2 1492 wiring system for each I/O module as an alternative to the
terminal block that comes with the module.

e 1492 PanelConnect modules and cables if you are connecting input
modules to sensors.

Each 1769 1/O module includes a built-in removable terminal block with
finger-safe cover for connections to I/O sensors and actuators. The terminal
block is behind a door at the front of the module. I/O witing can be routed
from beneath the module to the I/O terminals. When planning I/O
communication, consider:

e which CompactLogix I/O modules to use.
e where to place CompactLogix I/O modules.

e how CompactLogix I/O modules operate.
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Local I/0 Performance

For the best local I/O petformance in a 1768 CompactLogix system:

e set an individual requested packet interval (RPI) for each local 1769 1/O
module.

e use a faster RPI for time ctitical I/O without impacting overall 1769
1/0 performance.

I/O update times do not affect overall 1768 bus performance, such as motion
petrformance or controller performance.

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

-5 Controller example_1768
& controller Tags
[ Controller Fault Handler
[ Power-Up Handler
—1-455] Tasks
258 MainTask
+ C& IMainPragrarm
[ Unscheduled Programs | Phases
-5 Mation Groups
[ Ungrouped Axes
(3 Trends
-5 Data Types
[, User-Defined
+ % Skrings
+- L Predefined
[ Module-Defined
-5 1jO Configuration
-l 1768 Bus

Add 1/0 modules to fa [0] 1766-L43 example_1768

—r -6l
the 1769 backplane. [0] 1768-L43 example_1768

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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Configuration Options for I/0 Modules

Configuration Option

Description

Requested Packet Interval (RPI)

(applies to local 1769 1/0 and
distributed 1/0)

The RPI specifies the period 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.

e Typically, you configure an RPI in milliseconds (ms). The minimum RPI for 1769 I/Q is 1 millisecond.

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)

(only applies to distributed I/0)

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

(only applies to distributed I/0)

Many I/0 modules support different formats. The chosen communication format also determines:
e data structure of tags.
e connections.
e network use.
e ownership.
o whether the module returns diagnostic information.

Electronic Keying

(applies to local 1769 1/0 and
distributed 1/0)

When you configure a module, you specify the slot number for the module. However, it is possible to
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 will open a
connection to the module. Keying options differ depending on your application needs.

The RSLogix 5000 conﬂgurgtion dialogs for 1769 1/0 modules
offer a Hold Last State option for how to react when the

controller faults.

Although the 1768-L43 an 1768-L45 controllers do not support
the Hold Last State option for 1769 1/0 modules when they are
configured locally, this feature is available when they are
connected on DeviceNet using a 1763-ADN adapter.

Publication 1768-UMO001C-EN-P - November 2007



58  Configure and Monitor /0

1/0 Connections

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

Connection Description

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

(applies to all 1769 1/0) and monitors the connection between the controller and the

I/0 module. Any break in the connection, such as a module
fault or the removal of a module while under power, causes
the controller to set fault status bits in the data area
associated with the module.

Typically, analog I/0 modules, diagnostic 1/0 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
(applies to distributed I/0) | connection usage between the controller and all of the
digital 1/0 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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Configure Distributed 1/0
on an EtherNet/IP Network

For a typical distributed 1/0 network...

To communicate with distributed I/O modules over an EtherNet/IP network,

add an EtherNet/IP adapter and I/O modules to the controllet’s I/O
Configuration folder.

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

Configuring 1/0 on EtherNet/IP Network

1768-ENBT
Module

Controller Remote I/0

Adapter Module

|— Device

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

1. Add the remote adapter for the distributed =l 1768 Bus

|/0 chassis or DIN rail.

2. Add the distributed I/0 modules. -l FlesBus
4\ &P [0] 1794-1E8/E analogl

Contraller Tags
3 Controller Faulk Handler
23 Power-Up Handler
5] Tasks
=58 MainTask
+ % MainProgran
(3 Unscheduled Programs | Phases
5] Motion GEroups
3 Ungrouped Axas
3 Trends
£ Data Types
[ User-Defined
+ Eﬂ, Skrings
- Oy Predefined
- Oy Module-Definad
£ 1/ Configuration

= ﬂ [1] 1765-EMBT A ethernetipl
- &5 Ethernet
ﬂ 1768-EMBTA ethernetipl

——J =P 1794-AENT/A Flex_enet

P 3 [1] 1794-0B16/A outputL
& [2] 1794-YHSC/A high_speed _c
f [0] 1768143 exampla_1768
= 1769 Bus
f [0] 1768143 exampla_1768
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cOnﬁguring Distributed |/0 To communicate with the I/O modules over a DeviceNet network, add the
on a DeviceNet Network DeviceNet scanner (catalog number 1769-SDN) to the I/O Configuration

folder of the controller. You define a scanlist within the DeviceNet scanner to
communicate data between devices and the controller.

For a typical distributed I/0 network...

Single Network

Controller | 1769-SDN | Device | | Device | | Device | | Device | | Device |
Module

Several Smaller Distributed Networks (subnets)

Controller | 17698-SDN Linking Linking
Module Device Device
| | |
| Device | | Device | | Device | | Device | | Device | | Device |

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

[E3 Controller Fault Handler
[E3 Power-Up Handler
=25 Tasks
=58 MainTask
+ C& IMainPragram
(23 Unscheduled Programs | Phases
= a Mation Groups
3 Ungrouped Axes
3 Trends
=55 Data Types
[ User-Defined
+ Cﬂ, Strings
+- [ Predefined
+ Cﬂ, Module-Defined
-3 1jo Configuration
-8 1768 Bus
+ ﬁ [1] 1768-EMNETA ethernetipl
0 [0] 1766-143 example_1768
- 1769 Bus

4 [0] 1768-143 example_1768
Add the local scanner module. P [ [1]1769-50N/B dret_scanner
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Address 1/0 Data

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

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

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

An I/0O address follows this format.

Location ‘ ‘ :Slot‘

-Member‘

-SubMember ‘ ‘ .Bit ‘

I:l = QOptional

:Type‘

1/0 Address Components
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 I/0 module, depending on what type of data the module can store
e 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; depends on the size of the I/0 module (0...31 for a 32-paint module)
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Determine When Data
is Updated

Input or output data?

Input

y

Local or distributed?

CompactlLogix controllers update data asynchronously with the execution of
logic. Use the flowchart to determine when a producer, such as a controller,
input module, or bridge module, will send data.

Overview - Updating Data

Output

Distributed

Local

Local or distributed?

Distributed

Local

Y

Data is read from the module at the
configured RPI.

y y

Over an EtherNet/IP network, distributed Data is written to the module at the RP!
data is usually sent close to the RPI. and at the end of every task.

IMPORTANT If you need 1/0 values used during logic execution to be from

one moment in time, such as at the beginning of a ladder
program, use the Synchronous Copy (CPS) instruction to buffer
/0 data.
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Monitor I/0 Modules

'To monitor I/O modules, you can:
¢ use RSLogix 5000 programming software to display fault data.

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

Display Fault Data

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

To display fault data, perform this procedure.

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

03 contrd & Mew Tag.. Crrl+
[ power -
—-£5] Tasks | Maritor Tags |

=54 MainT: EdiTags

The Monitor Tags display appeats.

Seope: [ghhlcontialer)  ¥| Shaw: [Show &l =l sar [Taghame 7|
T Name 7 | Valie |FoiceMask  +[Ste Tupe Description -]
= Locail T T BB:1768_ DD
|+ Locak1:1 Fault 24§0000_000. . . Binary BINT
i Local 11D ala 2#0000_o00. .. Binary INT
[ B e e AB1769_ DOTEED
[ Locak2.C. Corlig 2#0000_oo0. .. Binary INT
~Locat2:C ProgT oFaultEn o Decimal BOOL
[ Local 2 Froghlode 20000_oo0. .« Binary INT
[ Local:2.C Progvalus Z§0000_000. . . Binamy INT
[ Local 2 Fauliode 2#0000_o00. .. Binaty INT
[+ Local:2:C Fault/alue Z#0000_000.. . Binary INT
E Locai2] Ford Lon) 81763001610
+-Local 20 [ e AB:1769_D016:0:0
[TT51\Monitor Tags AEdiTage 7 [T i

The default display setting for the fault data is decimal.

2. Change the display setting for the fault data to Hex to read the fault
code.
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If the module faults but maintains an open connection to the controller,
the controller tags database displays the fault value 16#0E01_0001.

31 27 23 19 15 1 7 3 0._
e r et
Fault_Code_Value Reserved
Reserved| FaultCode | ~Faultinfo A

0 = Connection Open

} Connection_Closed _
1 = Connection Closed Fault_Bit

Fault Word Bits

Bit Description

Fault_Bit This bit indicates that at least one bit in the fault word is set (1). If

all of the bits in the fault word are cleared (0), this bit is cleared (0).

Connection_Closed | This bit indicates whether the connection to the module is open (0)
or closed (1). If the connection is closed (1), the Fault_Bit it set (1).

Display Fault Data via Module Properties Dialog
To display fault data via another another option in RSLogix 5000
programming software, perform this procedure.

1. Right-click your 1769 I/O module and choose Module Properties.
i J 0] '
g 12
s b Cut Cerl+

Copy Chrl+C

Jefined
E M
N
a1

Delete Del

Cross Reference  Ctrl+E

i |

Properties, Alt+Enter |
1, =

The Module Properties dialog appears.

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

General Connection ]

et Interval [RP): El ms

5

Iv tajor Fault On Controller IF Cannection Fails While in Run Mode

Module Fault

2. Click the Connection tab.

3. From the Module Fault pull-down menu, view any faults affecting your
1769 I/O module.
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Reconfigure an /0 Module

End-cap Detection and Module Faults

If the module adjacent to the end cap faults, or any other fault that the
controller interprets as bus integrity lost (such as power loss in an expansion
I/0 rack) occurs, communication with all of the local 1769 I/O ceases. If any
of these 1769 I/O modules are configuted as required, the controller faults.

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

e the Module Properties dialog in RSLogix 5000 programming software.

e a MSG instruction in program logic.

Reconfigure a Module via RSLogix 5000 Programming Software

To change the configuration of an I/O module via RSLogix 5000
programming software, perform this procedure.

1. In the Controller Organizer of RSLogix 5000 programming software,
right-click the module in the I/O Configuration tree and choose

Properties.
11—

[2] 1763-MODL
[3] 1763-MODL

& itk
ined Tags Copy Chrl+C
©
i Delete Del
ol

Cross Reference  Chrl+E

| Properties |~ Alt+Enter |

The Module Properties dialog appears. The appearance of the Module
Properties dialog differs from one I/O module to the next.

[ Module Properties: flex_adapter:0 {1794-IE4X0E2/B 2.1) : L |

General | Connection I Module Info I Fault/ldle Action I Input Configuration I Output Configuration I

Type: 1794-[E4<0E2/B 4 Input/2 Dutput 24 DC Mon-lsolated Analog

endor: Allen-Bradley

Parent: flex_adapter

MName: Ianalog_combo Slt: ID ::II

Description; I ;I

|
Cornm Format;: I Drata j
Bevizion: |2_ Electronic Keying: IEompatibIe K.eying 'l

2. Configure the I/O module.
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Reconfigure a Module via a MSG Instruction

Use a MSG instruction of type Module Reconfigure to send new configuration
information to an I/O module. During the reconfiguration:

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

e output modules continue to control their output devices.

1.

Click [ in the MSG box.

The Module Configuration dialog appears.

Message Configuration - L1_to_PLCSC B

Conf\guraliunl Cummunicaliunl Tag |

Message Type:

[5:23

Murnber OFf Elemnents: IT 3:

Source Element:

Destination Element: |F'|-E5C_Sl3C_C|UCk LI Mew Tag... |
2 Enable ) Enable Waiting b Start ) Done Done Length: 0
2 Enor Code: Extended Errar Cade: ™ Timed Out «
Error Path:
Error Tet
ak. I Cancel | Lppli | Help |

a. From the Message Type pull-down menu, choose Module

Reconfigure.

b. In the Source Element box, type the appropriate information.

c. In the Number of Elements box, type the number of elements.

d. From the Destination Element pull-down menu, choose the
instruction’s destination element.

The message instruction’s destination determines how the message is

configured.

Click the Communication tab.

Message Configuration - L1_to_PLCSC B
Configuration  Communication | Tag |
Pathy [1.1.2.1 Browse.
1.1.2.1
Communication Method
ICIP CIDH+ [Ehanniel IIA' j' Destinatior Lt IU 3:
el EE%;TD Soree Lk IU 3: Destiriation Moo IU 33 [0 tal]
= Earnested I"| Gache Connections. &
2 Ensble () Enable Waiting b Start ) Done Done Length: 0
‘) Ermor Code: Extended Error Code: ™ Timed Out €
Error Path:
Error Tet
ak. I Cancel Lppli Help
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a. Specify the path of the module for which you sent the message
instruction to the I/O configuration tree.

If the module Then
Has been added Click Browse to choose the path.
Has not been added Type the path in the Path box.

b. Click OK.
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monitoring I/O.

These documents contain additional information pertinent to configuring and

Resource

Description

Compact 1/0 Selection Guide, publication 1769-SG002

Details Compact I/0 products for every
application.

Compact I/0 Analog Modules User Manual, publication

1769-UM002

Explains how to design, program, and
troubleshoot Compact /0 analog modules.

Compact 1/0 1769-IR6 RTD/Resistance Input Module User
Manual, publication 1769-UM005

Explains how to design, program, and
troubleshoot Compact I/0, CompactLogix, or
MicroLogix 1500 controllers.

Compact I/0 1769-1T6 Thermocouple/mV Input Module User
Manual, publication 1769-UM004

Explains how to design, program, and
troubleshoot a CompactlLogix system that
use this Compact I/0 1769-T6 module.

Logix5000 Controllers Common Procedures Programming
Manual, publication 1756-PM001

Provides guidelines for the development of
programs for Logix5000 controllers.

Logix5000 Controllers Design Considerations Reference
Manual, publication 1756-RM094

Provides information pertinent to the design
of Logix5000 systems.

EtherNet/IP Communication Modules in Logix5000 Control
Systems User Manual, publication ENET-UM001

Explains how to configure, use, and
troubleshoot EtherNet/IP communication
modules and also provides technical
specifications.

DeviceNet Communication Modules in Logix5000 Control
Systems User Manual, publication DNET-UMO004

Explains how to configure and use
DeviceNet communication modules.

ControlNet Communication Modules in Logix5000 Control
Systems User Manual, publication CNET-UMO001

Explains how to configure and use
ControlNet communication modules.

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

Details how to program the controller for
sequential applications.
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Chapter 7

Introduction

Managing Tasks

Develop Applications

This chapter explains how to develop applications.

Topic Page

Managing Tasks 69 |
Developing Programs 70 |
Organizing Tags 74

Selecting a Programming Language 75

Monitoring Controller Status 77

Monitoring Connections 77

Select a System Overhead Percentage 80 |
Additional Resources 83 |

A Logix5000 controller lets you use multiple tasks to schedule and prioritize
the execution of your programs based on specific criteria. This multitasking
allocates the controllet’s processing time among the different operations in
your application.

IMPORTANT e The controller executes only one task at a time.

¢ (One task can interrupt another executing task and take control.

e Inany given task, only one program executes at a time.
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Developing Programs The controller operating system is a preemptive multitasking system that is
IEC 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 Overview
Control Application

Controller Fault Handler
| Task8
\
|
Task 1
Configuration
Status
Watchdog
‘ Program 32
Program 1
Program (local)
Main Routine Tags
Fault Routine
Other Routines l’ .

Controller (global) Tags I/0 Data System-shared Data
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Types of Logix5000 Controller Tasks

Defining Tasks

A task provides scheduling and priority information for a set of one or more

programs. You can configure tasks as continuous, periodic, or event.

Task Execution Task Type | Description
All of the time Continuous | The continuous task runs in the background. Any CPU time not allocated to
other operations (such as motion, communication, and other tasks) is used to
execute the programs in the continuous task.
e The continuous task runs constantly. When the continuous task
completes a full scan, it restarts immediately.
o A project does not require a continuous task. If used, there can be only
one continuous task.
e Atasetinterval, such as every 100 ms | Periodic A periodic task performs a function at a specific interval.
o Multiple times within the scan of your . . . .
otherFI)ogic / o Whenever the time for the periodic task expires, the task interrupts any
lower priority tasks, executes once, and then returns control to where the
previous task left off.
o You can configure the time period from 0.1...2000 ps. The default is
10 ms. It is also controller and configuration dependent.
o The performance of a periodic task depends on the type of Logix
controller and on the logic in the task.
Immediately when an event occurs Event An event task performs a function only when a specific event (trigger) occurs.

In a 1768 CompactlLogix controller, the trigger for the event task can be:

e aconsumed tag trigger.
o an EVENT instruction.
e an axis trigger.

e a motion event trigger.

e The 1768-143 controller supports 16 tasks, only 1 of which can be

continuous.

e The 1768-L45 controller supports 30 tasks, only 1 of which can be

continuous.

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

Each task in the controller has a priority level. The operating system uses the
priority level to determine which task to execute when multiple tasks are
triggered. You can configure periodic tasks to execute from the lowest priority
of 15 up to the highest priority of 1. Higher-priority tasks interrupt any
lower-priority tasks. Periodic tasks take priority and always interrupt
continuous tasks, which have the lowest priority.

Defining Programs

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

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

Unscheduled programs within a task are downloaded to the controller with the
entire project. The controller verifies unscheduled programs, but does not
execute them.

Defining Routines

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

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

You can also specify an optional program fault routine. The controller
executes this routine if it encounters an instruction-execution fault within any
of the routines in the associated program.
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Sample Controller Projects

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

To obtain a list of sample projects, perform this procedure.

1. In RSlogix 5000 programming software, from the Help menu, choose
Vendor Sample Projects.

Conkents

Instruction Help

Release Maotes

Online Books 3

| vendor Sample Projects D\LS

2. Scroll down to select the appropriate set of sample projects.

RSLogix 5000 Programming Software
Vendor Sample Projects

About the RSLogix 3000 Sample Projects

Yaver RSLogix 5030 sofrwars comen with sy saple poojects yoes can ue o sk it cagiee t conate you ows poojects, i
youwah For iz, pou cmn we ihem e cssples 5 follow when costing yous cvs eojecie. Yo came fem
riarting poini for pra ovs appbaicn by enaming them and fen adding pos ovs apphmion oade O pou cn simply
npy and pute prins enmpeonees frm nm pasjest 5 mathes Alseg wedh ine sample esjesn pamedes by ockwel
Antomaios ar any promded by cther vendan that muy s g Crelisg proecs s wits ths paricils v
praduce

E pesiectr ane pucesded ar exampher caly end mens be ued with care. R o the Dischimes ot the id of &
) Relrares Mot fox arkdigonal
imfremation. oz additional arvintanes i wedenyg with sl et in genenl, please e Techmical Suppest
sepomere o pacific qentiom pelsted 15 8 vendnrs T [, pias contsc: the fa venaice foo wrmence
ey thas, @ wth any e poagram, yors shosubd i the ne=ple progeas o make corisn it wodks widh peur
applizatice bedses artally iplemering it i pou sommal spertion.

Ploase wrfes b foe menct noctionm, Wocking Whis Samghe Frojecn, foe ink: et = b 5 effersively
e these rample prsiees

Wworking With Sampls Projacts

Vmparinss: Hefe you bogin wisg a sesple posios, mke s copy of e pociect nave i with  new name, s maks any séite
you need 4o mrake m i enemed pasjest. By dning thie, pe ase making sevtan ek o have a bastop 2oy of the oignad
Samngie pajers that el be peearrved foo foe e

B L

miphe prrects mup indinds s numites of szmporenis thet yon il need o opy isdvicealy i ceder for the

sammgie pajest companenit m faction ppsy g applicaten Thee Sayindudr, bu e not fited s
* mostdes

1 3= arr smping inse. n eesting posjss, confin may sene wis by exire, e i isnor e o
moedrden doen e match the location svamed in r ample prjec: In that cass, you Say need o smams co=ponea,
change locaticnr, o maite other Sodificsdnes, ar necey

e can une the RLSL=gie $(800 Coempass ughiy fi=cherled on poves WELogix S0 anfiwase (1) t= sompace the rample prejoct

Zie with an empey fi e, new] pasject fle. This will help o= 1o i e comparneniy s need 1o modfy, Refer in the
anlize hedp ncued wis ihe RiLoga: S Camgarr waksy for s mfmmaion on prefoesicg the comparisan

sampla Projects
ek sim ey o i inckviches] venser s i see fee Ent of sumple pesjest they huve provided See shis relnase:

ST Comonicn

Publication 1768-UMO001C-EN-P - November 2007



74 Develop Applications

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 naming convention lets you:

Organizing Tags

e organize your data to mirror your machinery.

e document your application as you develop it.

Tag Organization Overview

& Program Tags - MainProgram

Scope: |MainProgram j Shaw: I5 haw Al ;I Sark: I Tag Man

Tag Hame 2 | Ahas For Baze Tag Type

norkh_tank_mis BOOL

narth_tank_pressure REAL

Analog /0 Device —m~ niorth_tank_temp REAL
[+]-one_zhots DIMT

[H-recipe TAME[3]
Integer Value —pm [H]-recipe_nurmber DIMT
Storage Bit — replace_bit BOOL
Counter ——m [+]-runmning_hours COUMTER
Timer —» [H-running_secondz TIMER
zhart BOOL
Digital 1/0 Device —pm stop BOOL
1 | L4 |\ Monitor Tags }\Edit Tags f | 4 |

When you create a tag, assign these properties to the tag:
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® Scope
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Selecting a Programming
Language

The CompactlLogix controller supports these programming languages, both
online and offline.

Logix5000 Programming Languages

Required Language Programs
Ladder diagram (LD) Continuous or parallel execution of out-of-sequence
operations

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

Add-On Instructions

With RSLogix 5000 programming software, version 16, 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.
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Once defined in a project, Add-On Instructions behave similatly 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.

Saving 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.

Using 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.

Exporting 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 unique name
so that you don’t accidentally overwrite another instruction of the same name.

Using 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.
Creating Custom Help

When you create an instruction, you enter information for the description
boxes 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.

Applying Source Protection

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

254
— Get System Value
Clazz name
|ngtance name
Attribute Mame
Dest

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

I R

Monitoring Connections

The CompactlLogix 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 valid object classes, object names, and attribute names for each instruction.
For the GSV instruction, you can get values for all available attributes. For the
SSV instruction, the software only displays attributes you are permitted to set.

Some object types appeat repeatedly, so you may have to specify the object
name. For example, there can be several tasks in your application. Each task

has its own TASK object that you access by the task name.

You can access these object types:

e AXIS e MODULE

e CONTROLLER e MOTIONGROUP

e CONTROLLERDEVICE e PROGRAM

e CST e ROUTINE

e DF1 e SERIALPORT

e FAULTLOG e TASK

e MESSAGE e WALLCLOCKTIME

If communication with a device in the I/O configuration of the controller

does not occur for 100 ms or 4 times the RPI, whichever is less, the
communication times out and the controller produces these warnings.

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

e A & shows over the I/O configuration folder and the
timed-out device.

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

— a GSV instruction.
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Determining if Communication has Timed Out with Any Device

If communication times out with at least one device (module) in the I/O
configuration of the controller, the I/O status indicator on the front of the
controller flashes green.
e The GSV instruction gets the status of the I/O status indicator and
stores it in the I_O_LED tag
e If the I_O_LED tag equals 2, the controller has lost communication
with at least one device

GBY: ECIL
Get System Valua Equal —
CIP Object Class MODLULE Source & 1_O_LED
CIP Object Mama
Attribute Mame  LedStatus Source B 2
Dast I_C LED

where:

I_O_LED is a DINT tag that stores the status of the I/O status
indicator on the front of the controllet.
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Determining if Communication has Timed Out with a Specific
I/0 Module

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.

This rung is used to check the status of an WO connection
Wie [aok at the entry status of the connection, if the walue returned iz anything other than 4
The connection is not functioning properhy.
When sn error is detected the error code and and info is trapped on a one shat basizs
Thiz iz becuasze the cortraller will try and re-establizh the connect and when it does this you will los=s the true error

ety BTD
et Systemn Walue Bit Field Distribute
Clazz Mame MoDULE Saurce Macule_Status
Instance Mame  lo_Module 0
Attribute Mame  EntryStatus Source Bit 12
Dest hadule_Status Dest Madule_Ststus_Easy
0 & 0 #
Dest Bit 0
Length 4
TEG Check_OMS (S
Mot Ecual [ons] et System Value
Source & Module_Status_Easzy Clazz Mame MODLULE
0 Inztance Mame  lo_Module
Source B 4 Attribute Mame  FauttCode
Dest  Module_Fault_Code
0+
e

Get Systemn Yalue
Clasz Mame MODULE
Instance Mame  lo_hodule
Attribute Mame  Faulinfo
Dest Module_Faul_Infa

0

Module_Connection_Errar

L2
ECll Module_Connection_Errar
Enqual 17
Source & Module_Status_Fasy
0 &
Saurce B 4
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Select a SVS'[em With RSLogix 5000 programming software, you can specify a percentage for
the system overhead, or time slice. The system overhead time slice specifies the

Overhead Percentage percentage of controller time, excluding the time for periodic tasks, devoted to
communication and background functions.

To select a system overhead percentage slice, perform this procedure.

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

RSLogix 5000 - example [1769-L35E]*

File Edit Wiew Search Logic Communications T

B|=a@| & #l=[e] S[[

Offline . ™ RUN E[
Mo Faorces [ FDK @ I
Ma Edits =5 BAT

10 lI

Werify

Controller Tag
3 Controller Fau print Chrl+p
-3 Power-Up Han

E% MainTask.

The Controller Properties dialog appears.

ontroller Properties - Example_for_1769_ASCII_Module |:|@g
General ] Serial Port | System Protacol ] User Protocaol 1 tajor Faults ] Minar Faulks ]
D ate/Time Advanced” SFC Execution ] File: ] Nonvolatile Memary ] Memary ]

Contraller Fault Handler: | #958

Paower-Up Handler: |<n0ne> j
System Overhead =1
Time Slice: X I=| %

During unuzed System Dverhead Time Slice
* Run Continuous Task

" Reserve for Spstem Tasks. eg Communications

Security: J
™ Match Project to Controller

Serial Number:

Cancel Apply Help

2. Click the Advanced tab.

a. From the Controller Fault Handler pull-down menu, choose the
program that will run as the result of a system fault.

b. From the Power-Up Handler pull-down menu, choose the program
the processor executes when it starts in Run mode after having been
powered down in Run mode.
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c. From the System Overhead Time Slice pull-down menu, choose the
percentage of time your controller spends running its system task,
relative to running its user tasks.

IMPORTANT System overhead tasks include:

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

¢ responding to messages.

e transmission of messages.

3. Click OK.

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

As the system overhead percentage increases, time allocated to executing the
continuous task decteases. If there is no communication for the controller to
manage, the controller uses the communication time to execute the continuous
task. While increasing the system overhead percentage does increase
communication performance, it also increases the amount of time it takes to

execute a continuous task, increasing overall scan time.

Ratio between the Continuous Task and System Overhead Functions

Time Slice Continuous Task Length | Overhead Function Time, Max
10% 9ms T ms
20% 4ms Tms
33% 2ms T ms
50% 1ms T ms
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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
1 ms Tms
System Overhead . .
9ms 9ms
0 5 10 15 20 25

Elapsed Time (ms)

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

1 ms 1ms 1 ms 1 ms Tms
Periodic Task . . . . .
1ms 1ms
System Overhead . .
9 ms of Continuous Task Time 9 ms of Continuous Task Time
0 5 10 15 20 25

Elapsed Time (ms)

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

1ms 1ms 1 ms 1 ms 1ms
System Overhead . . . . L
4ms 4ms 4ms 4ms 4ms
5 10 15 20 25

Elapsed Time (ms)
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System Overhead

1ms

If you increase the time slice to 50%, the system overhead interrupts the

continuous task every millisecond.

I BN EEEEEEEENE

Continuous Task

Periodic Task

1ms

5 10

Elapsed Time (ms)

E BB EEEEEEEER

15 20 25

If the controller only contains periodic tasks, the system overhead time slice
value has no effect. System overhead runs whenever a periodic task is not

running,

System Overhead

Continuous Task

5 10

Additional Resources

Elapsed Time (ms)

These documents contain additional information pertinent to the

development of applications.

Resource

Description

Logix5000 Controllers Common Procedures
Programming Manual, publication
1756-PM001

Provides guidance on the development of
controller projects.

Logix5000 Controllers Design
Considerations Reference Manual,
publication 1756-RM094

Provides information pertinent to the design
of Logix5000 systems.

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

Details how to estimate the execution time
and memory use of the controller’s logic.

Logix5000 Controllers General Instructions
Reference Manual, publication
1756-RM003

Details how to program the controller for
sequential applications.
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http://literature.rockwellautomation.com/idc/groups/literature/documents/pm/1756-pm001_-en-e.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm094_-en-p.pdf
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Notes:
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Chapter 8

Introduction

Motion Performance

Develop Motion Applications

This chapter explains how to develop motion control applications.

Topic Page
Make the Controller the Master Clock 86
Add the Motion Modules 87
Add SERCOS Interface Modules 88
Set Up Each SERCOS Interface Module | 90
Add the Motion Group 9
Add Your Axes 94
Set Up Each Axis 95
Check the Wiring of Each Drive 98
Tune Each Axis 100
Obtain Axis Information 101
Programming Motion Control 102
Additional Resources 104

The CompactLogix L4x controllers utilize the 1768-M04SE SERCOS modules
for motion control. Each 1768-M04SE modules support up to 4 axis. The
following table describes motion capability.

1768 CompactLogix Controller Motion Support

Controller | SERCOS | Axes | Kinetix | Motors | Feedback | Virtual
modules Drives | Axes Axes Axes

1768-143 2 4 4 4 2 6

1768-L45 4 8 8 8 4 6

If your solution requires more than eight Kinetix drives, consider the
ControlLogix platform. For more information, refer to Additional Resources

on page 104.
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Make the Controller the
Master Clock

Publication 1768-UM001C-EN-P - November 2007

You must make one module in the chassis the master clock for motion control.
This module is called the coordinated system time (CST) mastet. The motion
modules set their clocks to the CST master.

In most cases, make the controller the CST master.

To make the controller the master clock for a motion control application,
perform this procedure.

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

g gonh Generate Report, .,
OWE
=5 Tasks Print 3

- l%Main'
+ C&l\'l

Properties, Alt+Enter |
1

The Controller Properties dialog appears.

Controller Properties - Demo

General ] Senal Port ] System Protocol ] User Protocol ] Maijor Favilts 1 Minor Favlts ]
Date/Time | Advanced | SFCEsscuion | Fie | Monwolatie Memory | Memary |

o The Date and Time displayed here iz Controller local time, not work station local time.
Use these fields to configure Time attributes of the Controller.

Date and Time: | -

Time Zone: | J €
- €

v Make this controller the Coordinated 1, DANGER. If CST master iz cleared online,

System Time magter active ares in any contraller in this chassis,
o chazsiz synchronized by SynchLink, may
@ s the master experience unexpected motion,

2 Synchronized with a master
2 Duplicate master detected

{2 Timer hardware faulted

Ok | Cancel Help

2. Click the Date/Time tab.
3. Click Make This Controller the Coordinated System Time Master.

4. Click OK.
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Add the Motion Modules

IMPORTANT For your m0t|qn modules, use the firmware revision that
matches the firmware revision of your controller. See the

release notes for your controller’s firmware revision.

To add motion modules, perform this procedure.

1. In the I/O configuration tree in RSLogix 5000 programming software,
right-click your module and choose New Module.

: "_J [NewMudule... |

The Select Module dialog appears.

todule Description Wendar
+|- Communications

=I- Mokion

Allen-Bradley

Find... | AddFavorile|

By Categary By endaor Favorites ]

Qg | Cancel ‘ Help |

2. Double-click Motion.

3. Select the 1768-M04SE interface module.

4. Click OK.
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The New Module dialog appears.

New Module [E|
Type: 17E8-MO45E 4 Axiz SERCOS Interface
“endar: Allen-Bradlep
Mame:  |Mp_SERCOS_Module st |2 =
Dezcription:
Revizion: |— 1 _I;I Electronic: Keying: | Campatible Keying ﬂ

[ Open Module Froperties 0k, | Cancel Help

5. In the Name box, type the module name.
6. In the Slot box, type the slot the new module will occupy.
7. Leave Open Module Properties unchecked.

8. Click OK.

Add SERCOS Interface With the addition of SERCOS interface modules to a controller’s 1/O

Modules

Publication 1768-UM001C-EN-P -

configuration, you can use RSLogix 5000 programming software to set up the
modules.

To add SERCOS interface modules, petrform this procedure.

1. In the I/O configuration tree in RSLogix 5000 programming softwate,
right-click your module and choose New Module.

3 Conkroller My_Conkraller
3 Tasks
+- (23 Mokion Groups

3 Trends
+-[C3 Data Tvpes
£5] 1/0 Configuration
—-Effil 1768 Bus

= ﬂ [1] 1768-M045E My _SERCOS_Module

E?EEj hew Module. .. M |
il

+

+

November 2007
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2.

3.

4.

5.

7.

8.

9.

The Select Module dialog appeats.

M Select Module b_(|
M odule Description Wendaor
|- Other »~
1394C-31T05-D 1394, 460YAC, SERCOS System Module, Sk PS Allen-Bradley
1394C-31T10-D 1394, 460YAC, SERCOS System Module, 10kW PS Allen-Bradley

1394C-51T22-D 1394, 460¥AC, SERCOS System Module, 22kw PS Allen-Bradley
01 0 \ k. ] Y
2094-AC05-MPS Kinetix 6000, Z30¥AC, IAM, 3kw PS, 54 Cont., 104 Peak  Allen-Bradley
2094-AC09-M02 Kinetix 6000, Z30vAC, 1AM, 6kw PS, 154 Cork., 304 Peak  Allen-Bradley
2094-AC16-M03 Kinetix 6000, Z30vAC, IAM, 15kW PS, 248 Cont., 498 P... Allen-Bradley
2094-AC32-M05 Kinetix 6000, Z30vAC, 1AM, 23kW PS, 498 Cont., 988 P... Allen-Bradley

2094-3M01 Kinetix 6000, 230vAC, AM, 94 Cont., 174 Peak Allen-Bradley
2094-AM0Z Kinetix 6000, Z30vAC, AM, 154 Cont., 304 Peak Allen-Bradley
2094-AM03 Kinetix 6000, Z30vAC, AM, Z44 Cont., 494 Peak Allen-Bradley
2094-AM05 Kinetix 6000, Z30vAC, AM, 494 Cont,, 984 Peak Allen-Bradley %
[« | o
Fird.. | AddFavarie |
By Categary By Yendar Favarites ]

Ok | Cancel | Help |

Double-click By Category.
Double-click Other.
Select a module.

Click OK.

The New Module dialog appears.

New Module fg|
Type: 2094-4C03-M02 Kinetin 6000, 23MAL, |AM, BRW PS5, 154 Cont., 304 Peak
“endor: Allen-Bradley
MName: |f\"|_'r'_|:)|'i\"'3_>< Mode: |'I j
Description:
Revisioh: |— 1 4 Electronic Keging: | Compatible Keying j

[ Open Madule Properties 0K | Cancel Help

In the Name box, type a module name.

In the Node box, type the node number of the drive on the SERCOS
ring.

Leave Open Module Properties unchecked.

Click OK.
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Set Up Each SERCOS
Interface Module

Publication 1768-UM001C-EN-P - November 2007

To set the data rate and cycle time for each SERCOS interface module in your
project, perform this procedure.

1. In the I/O configuration tree in RSLogix 5000 programming softwate,
right-click your module and choose Properties.
+-[3 Controller My_Controllsr
-2 Tasks
+-[23 Motion Groups
[£3 Trends
+-[230 Data Tvpes
5] 1jo Configuration

—-Ff 1768 Bus
- § RyeTeetetencuI——
B Cross Reference  Chrl+-E
| Properties lx |
i\

The Module Properties dialog appears.

Il Module Properties: Local:2 (1768-M0O4SE 15.1)

General | Connection  SERCOS Interface l SERCOS Interface Info | Module Info | Backplane |

[Data B ate:
Cycle Time: 2 | ms
Transmit Power: High =
Transition To Phasze: |4 4;

Status: Offline Ok | Cancel Hell

2. Click the SERCOS Interface tab.
3. From the Data Rate pull-down menu, choose Auto Detect.

4. From the Cycle Time pull-down menu, choose the cycle time.

Baud Rate | Number of Drives on Ring | Type of Drive Cycle Time
of Drives
4 MB 1.2 Kinetix 2000 or 6000 | 0.5 ms
3.4 —» |[1Ims
8 MB 1...8 Kinetix 2000 or 6000 | 0.5 ms
5. Click OK.
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Add the Motion Group You can add a motion group to set up the motion plannet.

Motion Group Overview

Motion Planner Part of the controller that takes care of position and velocity information for your axes.

Coarse Update Period How often the motion planner runs. When the motion planner runs, it interrupts all other
tasks regardless of their priority.

Motion Planner

Scans of your code,
system overhead,

and so on. 0ms 10 ms 20 ms 30 ms 40 ms

In this example, the coarse update period = 10 ms. Every 10 ms the controller stops scanning your code
and whatever else it is doing and runs the motion planner.

IMPORTANT Add only one motion group for the project. RSLogix 5000
programming software does not let you add more than one

motion group.

To add a motion group to set up the motion planner, perform this procedure.

1. Choose your coatse update period.

IMPORTANT The coarse update period is the interval between updating
your axes’ positions and scanning your code.

a. Set the coarse update period to 10 ms.

b. Leave at least half the controller’s time for the scanning of all
your code.

c. Set the coarse update period to a multiple of the motion
module’s cycle time.

Example: If the cycle time is 2 ms, set the coarse update
period to 8 ms, 10 ms, 12 ms, and so on.

2. In RSLogix 5000 programming software, right-click Motion Groups and
choose New Motion Group.

Ea Url T ['d{:tinn Eroup. .. |
Add-O “

Data T
Eﬂ, Iz
Cya sty

[
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The New Tag dialog appears.

Marme: |M5J_Motion_Group
Description: Cahicel

Help
Usage: |

Type: Baze -

Alias For

Data Type: |MDTIDN_GF|DUP

Scope: | ﬂ My_Contraller

I_I;L_LL

Style: |

v Dpen MOTION_GROLP Configuration

3. In the Name box, type the tag name.
4. From the Data Type pull-down menu, choose MOTION_GROUP.
5. Click OK.

The Motion Group Wizard dialog appears.

Motion Group Wizard My_Motion_Group - Axis Assignme nt

Unaszzigned: Aszzigned:

Add --» <-- Remove

Cancel | | Mext » | Finizh Help

6. Click Next.
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The Motion Group Wizard Attributes dialog appears.
Motion Group Wizard My_Motion_Group - Attribute %]

Coarze Update Period: [.0] le mz [in 0.5 increments.]
Auto Tag Update: Enabled -

General Fault Type: MNon Major Fault -
Secan Times [elapsed time):

I ax: [us]

Last: [uz]

Cancel | < Back | MNest > | Finizh | Help |

7. In the Coarse Update Period box, type the interval at which you want to
run your motion planner.

8. Click Finish.
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Add Your Axes
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To add an axis for each of your drives, perform this procedure.

1. Decide which data type to use.

Motion Module Data Type
1768-M04SE AXIS_SERVO_DRIVE
No hardware AXIS_VIRTUAL

2. In Motion Groups within RSLogix 5000 programming software,
right-click My Motion Group and choose New Axis and then the type
of axis you want to add.

SERCOS Interface

5] Mation Groups | ||

EI:IE Ungrouped ﬁl Mew Axis %_ AxIS_CONSUMED. .,
T3 add-0n Instructil Mew Coordinate Syskem, .. ARIS_SERVO..,
2] Data Types Monitor G . 4xI5_SERNMO_DRIVE. ..
Diafi onitor Group Tag
g User-Defined AI5_GENERIC,.,
¥ E@o Skrings
E@O add-on-Defir Fault Help AxI5_GEMERIC_DRIVE...
+ E@D Predefined ARIS_WIRTUAL...
[T

A

No Hardware

The New Tag dialog appears.

New Tag fg|
Name: [My_tvis_Z
Descriptior: Cancel

Help

Uisge | =

Type: Base x|

Ml For |

DataType:  [4XIS_SERVO_DRIVE J

Scope: | B My_Cortraller =

Shyle: | =

[ Open&xI5_SERYO_DRIVE Configuration

3. In the Name box, type the name of your new axis.
4. Leave Open AXIS_SERVO_DRIVE Configuration unchecked.

5. Click OK.
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Set Up Each Axis To set up the axis of a SERCOS interface drive, perform this procedure.

1.

In Motion Groups within RSLogix 5000 programming software, click
Motion_Group, and then right-click an axis and choose Properties.

iy _

] ﬁ makion_group

@ axis

Ea Ungroup
3 add-on Inst Monitor &xis Tag
5] Data Tvpes
+ Eﬁ Lser-Die Fault Help

+ Eﬁ) Skrings
Oy add-on|

<L predefin § Cut Chrl4

+ Eﬁv Module- Copy Chrl4+C
£ Trends
251 1}0 Configui

- 1768 Bu Delete Del

41 e
Maotion Direct Commands. ..
= Cross Reference Ctr+E
Cription
= State Print 4
ule Mame
nnel | Propq:\lﬁes Alt+Enter
¥

The Axis Properties Dialog appears.

% Axis Properties - TEST

Homlnu] Hookup] Tune ] Dynamlcs] Gaing ] Dutput] Lirnits ] Offset ] FauItActlons] Tag ]
General Mation Planner ] Units ] Drive/Mator ] Motar Feedback I Aup Feedback ] Corwersion ]

Auis Configuration:

Mation Group: |mUliUn_grUup j J

Agzociated Module:

Module: | <nones j
Madule Type: <nonex

From the Module pull-down menu, choose the name that you gave to
the drive for this axis.

Click the Units tab.

% Axis Properties - TEST

Homing ] Hookup ] Tune ] Dunamics ] Gainz ] Output ] Lirnits ] Offset ] Fault Actions ] Tag 1
General ] Mation Planner Units Crive/Motor ] Mator Feedback ] Aux Feedback ] Corwersion 1
Pozition Units:

Average Velocity Timebase:  |0.23 Seconds

In the Position Units box, type the units of measure, such as revolutions
(revs), degrees, inches, or millimeters.
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5. Click the Drive/Motor tab.
Axis Properties - TEST

Homing] Hookup] Tune ] Dynamics] Gains | Dutput] Lirrits ] Offset ] FauItActions] Tag ]
General ] Iotion Planner ] Units Drive/Mator otor Feedback I Aur Feedback ] Conversion

Amplifier Catalog Mumber:

Molor Catalog Number: — [<none> Change Catalog...

Loop Configuration: |Position Serva j

Drrive: Resolution 200000 Drive Counts per  |Motor Rev - Calculate...

¥ Drive Enable Input Checking

™ Drive Enable Input Fault

Fieal Time Axiz Information

Attribute 1: | <rones j

Aftribute 2: | <nones j

a. From the Amplifier Catalog Number pull-down menu, choose the

catalog number of your drive.

b. Click Change Catalog to select your motot's catalog number.

The d(.af.ault, and only, setting for Loop Configuration
is Position Servo.

c. In the Drive Resolution box, type the number of feedback counts.

You can collect data as the motor turns:

e 2 revolution.
e 2 millimeter.

® an inch.

d. From the Drive Counts per pull-down menu, choose one of these

feedback count options:
e Motor Rev - the default setting
e Motor Inch

e Motor Millimeter

6. Click the Conversion tab.

xis Properties - TEST

Homing] Hookup] Tune ] Dynamics] Gaing ] Dutput] Lirnits ] Offset ] FauItActiDns] Tang I
General ] Mation Planner ] Lnits ] Drive/Motor ] otor Feedback ] Aux Feedback Corversion™
Pasitioning Mode: Ratary -
X Dirive Counts/1.0 rewvs
Conversion Constant. 2000000 Based on 200000 Courts/Motor Fey
. } Drivve Counts/Unwind
Position Unwind: 200000 Based on 200000 Counts/Motor Fiev
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a. From the Positioning Mode pull-down menu, choose between the
axis as either rotary or linear.

Fo.r an axis of the data typg AXIS'_CONSUI\/IED, you cannot Qdit
this parameter because it is set in and taken from a producing

axis in a Logix processor connected to a network.

o Linear - provides a maximum total linear travel of 1 billion
feedback counts. This mode disables the unwind feature. You can

limit the axis’ linear travel distance by specifying its positive and
negative travel limits.

o Rotary - enables the axis’ rotary unwind feature. This feature
provides infinite position range by unwinding the axis position
whenever the axis moves through a complete unwind distance.
The number of encoder counts per unwind of the axis is specified
by the Position Unwind parameter.

b. In the Conversion Constant box, specify the number of drive
feedback counts per rotary or lineat revolution.

c. For a rotary axis, in the Position Unwind box, type the number of
feedback counts needed to automatically unwind the axis.

7. Click the Homing tab.

%% Axis Properties - axis_x

Dyramics ] Gaing ] Output ] Lirnits ] Offset Fault Actions ] Tag ]
General ] Mation Flamner ] Uitz ] Servo ] Feedback ] Conversion® Haming ] Hookup] Tune ]
Mode:

Position: ,UU— Revs
Offset: ,UU— Revs
Sequence: ’m
v o

Active Home Sequence Group

Direction: | Forward Bi-directional  +
Speed: 0625 Revsis Feturn Speed: 03125 Revsis

oK | Cancel | Apply | Help |

a. From the Sequence pull-down menu, choose one of these types of
homing sequences:

e Immediate

e Switch

® Marker

e Switch-Marker

b. Within Active Home Sequence Group, in the Speed and Return
Speed boxes, type the homing speeds and click OK.
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Check the Wiring of Each
Drive

Publication 1768-UM001C-EN-P - November 2007

Use these tests to check a drive’s wiring,

Wiring Tests

Test

Function

Requirement

Test marker

Verify that the encoder A, B, and Z
channels are connected and phased
properly for marker detection.

You must manually move the
axis for this test.

Test feedback

Verify the polarity of the feedback.

You must manually move the
axis for this test.

Test command
and feedback

Verify the polarity of the drive.

N/A

ATTENTION

These tests move the axis even with the controller in Remote

Program mode.

o Before you do the tests, make sure no one is in the path of the

axis.

¢ Do not change the polarity after you do the tests, or you may

cause an axis-runaway condition.

To check the wiring of each drive, perform this procedure.

1. In Motion Groups within RSLogix 5000 programming software, click
Motion_Group, and then right-click an axis and choose Properties.

5] Mation Groups
] E rokion_group

g =>is i
@ axis
3 Jnigroup
3 add-on Inst Maonikor Axis Tag
£ Data Types
+ Cﬁ User-De Fault Help
+ Cﬁ Skrings
g add-onl
+- L Predefii % Cut Chrl+3
+1- g Module- Copy Chrl+C
23 Trends
£5] D Configus
-0 1755 Bu Delete Del
[EIR
Mokion Direct Commands. ..
= Cross Reference Chrl+E
‘cription
5 State Prink
{ule Mame
innel | Propqﬁies alk+Enter
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The Axis Properties Dialog appears.

‘¢ Axis Properties - My_Axis_X

General | Mt Plariner | Uriits™ | Drivea’Motorl MotorFeedbackl AuxFeedbackl Corrversion
Homing  Hookup | Ture | Dynamicsl Gains | Dutputl Limits I Dffset | FaultActionsl Tag

Test Increment: I1 U Revs Test Marker... |
Dirive Polarity: I Positive e l Test Feedback... |

Test Command & Feedback... |

DAMGER: These tests may cause axis mation with the contraller in
program mode. Modifying polarity determined after executing the Test
Command & Feedback test may cauze axiz runaway condition.

a

QK I Cancel Apply Help

2. Click the Hookup tab.

a.

In the Test Increment box, specify how many revolutions you want

the axis to turn during each test.

Click Test Marker to check the channels for proper connection and

phasing.
Click Test Feedback to test the polarity of the feedback.

d. Click Test Command & Feedback to test the drive’s polarity.

3. Click OK.
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Tune Each Axis You need to tune each axis.

ATTENTION When you tune an axis, it moves even with the controller in
Remote Program mode. In that mode, your code is not in control

of the axis.

Before you tune an axis, make sure no one is in its path.

To tune each axis, perform this procedure.

i _
i | rnigraoup
< Cﬁ User-De Fault Help

1. In Motion Groups within RSLogix 5000 programming software, click
Motion_Group, and then right-click an axis and choose Properties.
] ﬁ rokion_group
@ axis
3 Add-on Insk Monitor &xis Tag
£5] Data Tvpes
+ Cﬁ Skrings
C add-on,

+ O Predefil & Cut Chrl+

+- L Module- Copy Chrl+C

3 Trends

£5 1o Configur

- @@ 1768 Eu Delete Del
(SRR

Motion Direct Commands. ..

B Cross Reference ChrI+E
‘cription

T State Print L4
{ule Mame

innel | Propet\lsies Alt+Enter

The Axis Properties dialog appears.

% Axis Properties - My_Axis_X

General ] Motion Planner | Units ] Drive.-"Motor] MotorFeedback] AuxFeedback] Conversion]
Homing] Hookup  Tune l Dynamics] Gains] Dutput] Limits ] foset] FauItActions] Tag ]

Travel Limit 1.0 Revs Start Tuning...

Speed: 100 Rewsis DAMGER: This tuning
! procedure may cause axis
M 5 SECuE
TorqueAForee:  {100.0 % Fiated mog:ig[t;':;hnﬂedgontm"a
Direction: Fonward Uni-directional

Damping Factor: |0.8

Tune
I~ Position Emor Intearator [ Velocity Eror Integrator I Frictioh Compenzatio
[~ Welocity Feedfonward [~ Acceleration Feedionward [
I Output Filter

oK | Cancel Help
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2. Click the Tune tab.

a. In the Travel Limit box, type the number of revolutions to which you
want to limit your axis during its tuning.

b. In the Speed box, type the number of revolutions per second to
which you want to limit your axis during its tuning.

c. Click Start Tuning.

3. Click OK.

Obtain Axis Information You can obtain axis information through any one of several methods.
To obtain axis information, take any one, or all, of these steps.

Obtaining Axis Information

Use the Axis Properties dialog to configure the axis.

7 RSLogix 5000 - My_Controller in Inhibit_Axis.ACD [1756-L60MO3SE]* - [MainProgram - Inhibit_Axes] M=
B File Edit Yiew Search Logic [Communications Tools Window  Help - ax
al=d &S & | ] [y s - Rlnls [E MEl &lal
Offline 0. T RUN W ™ patn: [AB_ETH11152.168 1.200\Backplane'\0" ~| ﬁ
Mo Forces | F 0K
BaT
No Edits 2 o A At | A ] [ ]y
| \ R X X X
== Contraller My_Cantralle ~ | | | |
& Controller Tags
[E3 Contraller Fault Hapdler ~
3 Power-Up Handler by _Axis_K_Uninkikit_Crmel S5 [
B Tasks JE g:et S'ﬁtem Walue s —
. RS Mame
= gn;n Ghtlotl_ps e Instance Mame Wy _Axis_x
= ¥ _oton_tarol L Aftribute Mame  InhikitAxis
@ Tty _Acis Source Tero
L5 My_Axis_Y A 0«
+-[23 Ungrouped axes bt =l
Type AHIS_SERVO_DRIVE »
Description My_Aziz ¥ InhibitStatus My _Axis_X ServobctionStatus | My_swxis_X_CK
Axis State d e 1 F - 1
Drrive Mame My A W
hole 1 /
Axiz Fault il H
_ _ Use a Get System Value (GSV) instruction or Set System Value (SSV)
Monitor the state and faults of an axis. instruction to read or change the configuration at run-time.

Monitor the axis tag for status and faults.
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Programming Motion The controller gives you a set of motion control instructions for your axes and:
Control e uses these instructions just like the rest of the Logix5000 instructions.

You can program motion control in these programming languages:

— Ladder diagram (D)
— Structured text (ST)
— Sequential function chart (SFC)
e cach motion instruction works on one or more axes.

e cach motion instruction needs a motion control tag. The tag uses a
MOTION_INSTRUCTION data type and stores the instruction’s
information status.

Motion Control Instruction

kS0
— Mation Serva On L EMT——
Bis 7 []% —DN>—
Motion Control Tag —— b kation cantral g —CER—

ATTENTION Use the tag for the motion control operand of motion instruction
only once. Reuse of the same motion control tag in other

instructions may cause unintended operation of the control
variables.

Example

Here is an example of a simple ladder diagram that homes, jogs, and moves
an axis.

If Initialize_Pushbutton = on and the axis = off (My_Axis_X.ServoActionStatus = off) then
The MSO instruction turns on the axis.

| Initialize_Pushbutton My_fxiz_#. S ervadchionStatus M50
1 F J/E Mation Servo On EM
Bis Wy _dwiz_4 L] ECDH ==
tation Control by iz ¥ On ER>—

If Home_Pushbutton = on and the axis hasn't been homed (My_Axis_X.AxisHomedStatus = off) then
The MAH instruction homes the axis.

| Home_Pushbutton My Ariz_# AuisHomedS tatus Pl s H
] E J/E Mation Axiz Home EM
Az by Az |:| Db ==
tdation Control bdy_Awmiz__Home ER>—
IPo—
Fli==

Publication 1768-UM001C-EN-P - November 2007



Develop Motion Applications 103

If Jog_Pushbutton = on and the axis = on (My_Axis_X.ServoActionStatus = on) then
The MAJ instruction jogs the axis forward at 8 units/second.

Jog_Pushbutton My_fwiz ¥ ServabctionStatus b,

] ] | Mation Asiz Jog EN—
Az by iz 2 D ]
kdation Caontral dy_fwiz_x_log ER>—
Direction by iz Jog Direction IP>—

Ik
Speed by _fuiz 2 SetpManualogSpeed
oe
Speed Units Initz per gec
tdaore >>|
If Jog_Pushbutton = off then
The MAS instruction stops the axis at 100 units/second?
Make sure that Change Decel is Yes. Otherwise, the axis decelerates at its maximum speed.
Jog_Pushbutton bl nS
— Motion Axiz Stap HCEMN 22—
Bis bw_wiz_s L] | DN—
totion Control by dimiz 3 MAS —CER—
Stop Type Jog HCIP—
Change Decel es L PC—
Cecel Rate u_dwiz_g_SetUp Manuall ogDecel
1000«
Cecel Units Urits per zec2
e Lessl

If Move_Command = on and the axis = on (My_Axis_X.ServoActionStatus = on) then
The MAM instruction moves the axis. The axis moves to the position of 10 units at 1 unit/second.

Move Command by iz = ServodctionStatus el o

] ] f=——————= | Molion Auiz Move EEN}—
Az by Auiz_3 |:| DM =
otion Control by dwmiz_#_bowe HCER—
Maove Type ] HCIP—

B PCo=
Pozition 1
Speed ky_Awiz_¥_Setlp.AutoSpesdCommand
1.0+
Speed Units |Inits per zec
Idare >>|
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Additional Resources

Publication 1768-UM001C-EN-P - November 2007

These documents contain information pertinent to the development of

motion applications.

Resource

Description

Motion Modules in Logix5000 Control
Systems User Manual, publication
LOGIX-UM002

Explains how to set up and program motion
control modules in Logix5000 control
systems.

Logix5000 Controllers Common Procedures
Programming Manual, publication
1756-PM001

Provides guidance on the development of
controller projects.

Logix5000 Controllers Motion Instructions
Reference Manual, publication
1756-RM007

Details how to program Logix5000
controllers for motion applications.

Logix5000 Controllers General Instructions
Reference Manual, publication
1756-RM003

Details how to program Logix5000
controllers for sequential applications.



http://literature.rockwellautomation.com/idc/groups/literature/documents/um/logix-um002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/pm/1756-pm001_-en-e.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm007_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm003_-en-p.pdf

Chapter 9

Configure PhaseManager

Introduction This chapter explains how to configure PhaseManager.

Within RSLogix 5000 programming software, PhaseManager provides a state
model for your equipment.

Topic Page
PhaseManager Overview 105
State Model Overview 107

Comparing PhaseManager to Other State Models 109

Minimum System Requirements 110
Equipment Phase Instructions 110
Additional Resources 110

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

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

PhaseManager Terms

Term Description

Equipment phase | e As with a program, an equipment phase is run in a task and is
given a set of routines and tags.

o Unlike a program, an equipment phase runs by a state model and
lets you do one activity.

State model o 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, the actions, or conditions of the equipment at a given
time.

¢ The state model of an equipment phase resembles that of the S88
and PackML state models.

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

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

PHASE tag When you add an equipment phase, RSLogix 5000 programming
software makes a tag for the equipment phase. The tag uses the
PHASE data type.
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PhaseManager Overview

A PHASE tag gives you the status of an equipment phase.
|:I Controller | I arne fi) | Data Type
- 7] Controller Tags |~ Add Water PHASE
|+ Add Water State DINT
[Z] Tasks | #dd WaterRunning BOOL
| MainTask ~ | add waterHolding BOOL
E@ | Add Water Restarting BOOL
An equipment phase directs one activity of your equipment.
- IE Add Water Phase A state model divides the activity into a series of states.
- @ Mix Phase Running State Routine
- @ Drain Phase How to add
water
- @ Space Parts Phase
— Ea' MainProgram : : : —
Equipment phase instructions control the transitions between states and
handle faults.
PSC POVR PCLF PRNP PATT
PCMD PFL PXRQ PPD PDET
L Eal My Equipment Program
Other code controls the specific actions of your equipment.
Water Feed Conveyor Enable Axes
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State Model Overview

A state model defines what your equipment does under different conditions,

such as run, hold, and stop.

PhaseManager States

State

Description

Acting

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

Waiting

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

PhaseManager State Transitions

[ Resetting

Start

Hold

Running

Your equipment can go from any state in

- the box to the stopping or aborting state.
Holding Held

Hold
Restart

Restarting

|

B B— Ac

g

Acting states represent the things your

Reset

Reset

Stopping

Stopped

Abort equipment does at a given time.

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

With a state model, you define the behavior of your equipment.

PhaseManager State Models

State

Question to be asked

Stopped

What happens when you turn on power?

Resetting

How does the equipment get ready to run?

dle

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 is done with what it had to do?

Stopping

What happens during a normal shutdown?

Aborting

How does the equipment shut down if a fault or failure occurs?

Aborted

How do you tell if the equipment is safely shut down?
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How Equipment Changes States

The state model’s arrows show the states through which your equipment

progresses.

e Fach arrow is called a transition.

e A state model lets the equipment make only certain transitions. This
restriction standardizes the equipment’s behavior so that other
equipment using the same model will behave the same way.

PhaseManager State Model

—p = Transition

Command Done — No command. Use PSC instruction instead.

Start Hold
Running

Hold

Restarting

Resetting

Restart
-

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

Reset

Reset

Fault (specific use of the abort
command)

Abort

Aborting |

PhaseManager Transition Commands

Type of Transition

Description

Command

A command tells the equipment to do something. For example,
the operator pushes the start button to start production and the
stop button to halt production.

PhaseManager uses these commands:

Reset Stop Restart

Start Hold Abort

Done

Equipment goes to a waiting state when it is finished with what it
is doing. You do not give the equipment a command. Instead, you
set up your code to signal when the equipment is finished.

Fault

A fault tells you that something out of the ordinary has happened.
You set up your code to look for faults and take action if it finds
any. If you want to shut down your equipment as quickly as
possible when it detects a fault, set up your code to look for that
fault and give the abort command if it finds it.
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Manually Change States

With RSLogix 5000 programming software, you can manually change an
equipment phase.

To manually change a PhaseManager state, perform this procedure.

Current Equipment Phase

% Equipment Phase Monitor, - My_Phase

> rer(s): B SLogix S000[1)

1. Take ownership of the equipment phase.
E_quent Phases:

Running

Halding ]—{ Held ]
b

4

Restarting |ag——

2. Give a command.

Resetting
A A

b 4

Abort

lSiDp
(Stoppingj—(ﬂbor{ingj

Auto P ause

Fause

[Stop-pedj (Abc-r.ted j
I |

You can compare PhaseManager state models to other state models.

Comparing PhaseManager
to Other State Models

State Model Comparisons

S88 PackML PhaseManager

ldle Starting = Ready Resetting = Idle

Running = Complete Producing Running = Complete
Pausing = Paused Standby Subroutines 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 To develop PhaseManager programs, you need:
Requirements e a CompactLogix controller, firmware revision 15.0 or later.

e a communication path to the controller.

e RSLogix 5000 software, version 15.0 or later.
The major revision of the controller and software must match.
To enable PhaseManager support, you need the full or professional editions of

RSLogix 5000 programming software or RSLogix 5000 with PhaseManager
software (9324-RLDPMENE).

Equipment Phase The controller supports several equipment-phase ladder diagram (LD) and
Instructions structured text (ST) instructions.
PhaseManager Instructions
Instruction Instruction Function
PSC Signal a phase that the state routine is complete and to
proceed 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 NewlInputParameters bit of a phase.

PPD Set up breakpoints within the logic of a phase.

PATT Take ownership of a phase to either:

o prevent another program or RSBizWare Batch software
from commanding a phase.

o make sure another program or RSBizWare Batch software
does not already own a phase.

PDET Relinquish ownership of a phase.

POVR Override a command.
iti For more information about how to configure PhaseManager, refer to The
Ional hesources gu g

PhaseManager User Manual, publication LOGIX-UMO001.
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Chapter 10

Maintain Nonvolatile Memory

Introduction This chapter explains how to maintain nonvolatile memory.

CompactLogix controllers support the 1784-CF64 CompactFlash card for
nonvolatile memory. Nonvolatile memory lets you keep a copy of your project
on the controller. The controller does not need power to keep this copy.

Topic Page
No Battery is Required 11
Preventing a Major Fault During a Load 112
Using a CompactFlash Reader 112
Additional Resources 112

You can load the copy from nonvolatile memory to the controller’s user
memory:

e cach time you apply power.
e whenever there is no project in the controller and you apply power.

e at any time via RSLogix 5000 programming software.

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

¢ Changes made after storing a 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.

No Bat‘tery IS Required The 1768 controller does not require a battery. When it is being shut down, the
controller uses internal flash memory to stote its program. Energy stored in
the 1768 power supply maintains controller power long enough to store the
program to internal flash memory, not the external CompactFlash card.
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Preventing a Maior Fault If the major and minor revisions of the project in nonvolatile memory do not
. match the major and minor revisions of the controller, a major fault may occur
Du"ng a Load during a load.

Project Load and Controller

Controller Consequences
Does not use a Make sure that the major and minor revisions of the project
CompactFlash card in nonvolatile memory match the major and minor revisions

of the controller.

The nonvolatile memory of the controller stores only the
project. It does not store the firmware for the controller.

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

> 12.0. 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 status indicator. This could corrupt the data on the
card or in the controller, as well as corrupt the latest firmware

in the controller.

Using a cOmpactHash All CompactLogix controllers support the FAT16 file system used with the
Reader CompactFlash card.

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

e manually change which project loads from the CompactFlash card.

e manually change a project’s load parameters.

Additional Resources For more information about the maintenance of nonvolatile memory, refer to
The Logix5000 Controllers Common Procedures Programming Manual,
publication 1756-PM001.
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Appendix A

1768 CompactLogix Controller Specifications

Introduction This appendix contains the specifications for the 1768-1.43 and 1768-1L.45
CompactLogix controllers.

1768-L43 and L45 CompactLogix Controllers General Specifications

Controller |User Nonvolatile | Communication Options Number of Tasks Supported | Number of Local I/0
Memory | Memory Modules Supported

1768-143 |2 MB CompactFlash | e Maximum of two 1768 modules | e 16 tasks (only 1 continuous) e Maxof1617691/0
in the 1768 backplane Event tasks: t modules (in 3
* CuomL asts: supports banks) in the 1769

o EtherNet/IP network consumed tag trigger, EVENT
(1768-ENBT and 1768-EWEB instruction, axis, and motion backplane
modules) event triggers

e ControlNet network
(1768-CNB and 1768-CNBR
modules)

e DeviceNet network
(1769-SDN scanner)

e Serial (built-in)

o Modbus via ladder routine
e DH-485

1768-145 |3 MB CompactFlash | e Maximum of four 1768 modules | e 30 tasks (only 1 continuous) | Max of 30 1769 1/0
in the 1768 backplane o Event tasks: supports modules (in 3 banks) in

o EtherNet/IP network consumed tag trigger, EVENT the 1768 backplane
(1768-ENBT and 1768-EWEB instruction, axis, and motion
modules) event triggers

e ControlNet network
(1768-CNB and 1768-CNBR
modules)

e DeviceNet network
(1769-SDN scanner)

e Serial (built-in)
e Modbus via ladder routine
e DH-485
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1768 CompactLogix Controller Specifications

1768-L43 and 1768-L45 CompactLogix Controller General Specifications

Attribute

Value

Backplane current at 24 V

1

3A

Backplane current output

1769 Backplane: 2.0A @ 5.2V

1.0A@ 24V
(sourced by 1768 power supply)

1768 Backplane: 2.8 A @5.2V

Power consumption

31.3W

Power dissipation

6.3W

Power
Dissipated
(Watts)

8W

6W

4W

2W

/\I

29W

5W 1w 1B5W 20W 25W

1768 and 1769 Bus 5.2V Load (Watts)

Isolation (continuous-voltage rating)

30V, functional insulation type, tested @ 710V dc for 60 s, RS-232 to system

Wiring category“)

2 - on communication ports

North American temperature code

T4

Mounting screw torque

1

.16 Nm (10 Ib-in), using M4 or #8 screws

Dimensions (HXWxD), approx.

131.6x67.4x121.8 mm (5.18 x 2.65x 4.80 in.)

Weight, approx.

0.34kg(11.9 0z)

)" Use this Conductor Category information for planning conductor routing. Refer to Industrial Automation Wiring and Grounding Guidelines, publication

1770-4.1.

1768-L43 and 1768-L45 CompactLogix Controller Environmental Specifications

Attribute Value
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, IEC 60068-2-1: (Test Ab, Unpackaged Nonoperating Cold),
nonoperating 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): 5 g @ 10...500 Hz

Shock, operating

IEC 60068-2-27:

(Test Ea, Unpackaged Shock): 30 g

Shock, nonoperating

IEC 60068-2-27:

(Test Ea, Unpackaged Shock): 50 g

Emissions

CISPR 11: Group 1, Class A

ESD immunity

IEC 61000-4-2:

6 kV contact discharges
8 kV air discharges
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1768-L43 and 1768-L45 CompactLogix Controller Environmental Specifications

Attribute Value
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
1V/M with 1 kHz sine-wave 80%AM from 2000...2700 MHz
EFT/B immunity I[EC61000-4-4: 4 kV @ 5 kHz on communication ports
Surge transient IEC 61000-4-5: +2 kV line-earth (CM) on communication ports
immunity
Conducted RF immunity | [EC 61000-4-6: 10V rms with 1 kHz sine-wave 80%AM from 150 kHz...80 MHz

Enclosure type rating

None (open-style)
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Notes:
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Introduction

i [Eenl

Status Indicators

This appendix explains how to interpret the status indicators on your

CompactlLogix controllers.

U 00
{000

Topic

Page

00

CompactLogix Controller Status Indicators

117

RS-232 Serial Port Status Indicators

122

Faceplate Pushbutton

122

CompactLogix Controller
Status Indicators

The following table desctibes the Compactlogix controller status indicators

The table also provides controller behavior interpretations and offers you

recommended actions.

CompactlLogix Controller Status Indicators

Indicator | Condition | Interpretation Recommended Actions
RUN Off The controller is in Program or Test
mode.
Green The controller is in Run mode.
FORCE Off  No tags contain I/0 force values. Normal Operation - No action is required.
o |/0 forces are inactive (disabled).
Steady e |/0 forces are active (enabled).
amber e 1/0 force values may or may not
exist.
Flashing One or more input or output addresses | Enable forces, or remove the individual 1/0 from being forced.
amber have been forced to an On or Off state,

but the forces have not been enabled.
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CompactLogix Controller Status Indicators

Indicator | Condition | Interpretation Recommended Actions
MEM Off The user program and configuration
SAVE data are not actively being saved to
flash memory.
Green The user program and configuration
data are being saved to flash memory. Normal Operation - No action is required.
170 Off o There are no devices in the I/0
configuration of the controller.
o The controller does not contain a
project (controller memory is
empty).
Steady The controller is communicating with
green all of the devices in its I/0
configuration.
I/0 Flashing One or more devices in the controller's | To determine why a device may not be responding, perform this
green I/0 configuration are not responding. procedure.
Flashing red | The controller is not communicating . . . . .
with any of the devices in its 1/0 1. Verify that all I/0 modules in your project are installed in the
: : same order.
configuration.
2. Verify that all devices have been updated to the latest major
and minor firmware revisions.
3. Use RSLogix 5000 programming software Online help to
determine which /0 module is not responding.
0K Off o No power is applied. Normal Operation - No action is required.
o |f MEM SAVE is green, the user
program and configuration data are
being saved to flash memory.
Flashing red | The controller requires a firmware 1. Download the latest firmware from

update.

http://support.rockwellautomation.com.

2. To install the latest firmware, either
o use the ControlFlash utility.
o use AutoFlash.
o use your CompactFlash card.

For additional information, see the CompactLogix Controllers
Installation Guide, publication 1768-IN004.

A major recoverable fault occurred on
the controller.

To clear the fault, perform this procedure.
1. Turn the controller keyswitch from PROG to RUN to PROG.

2. Go online with RSLogix 5000 programming software.
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CompactLogix Controller Status Indicators

Indicator | Condition | Interpretation Recommended Actions
0K o A nonrecoverable major fault To recover from Fault Code 60 or 61, perform this procedure.
occurred on the controller and
produces either Fault Code 60 or 1. Clear the fault.
Fault Code 61. _
e Fault Code 60 indicates that the 2. Download the project.
CompactFlash card is not installed.
3. Change to Remote Run/Run mode.
o Fault Code 61 means that the
CompactFlash qard is installed. To_ 4. If the problem persists:
recover from this fault, perform this
procedure. a. before you cycle power to the controller, record the state
of the OK and RS232 status indicators.
b. contact Rockwell Automation. See the back cover of this
publication.
Red The controller dete_cted a _ To recover from this fault, perform this procedure.
nonrecoverable_ major fault, so it 1. Cycle power to the chassis.
cleared the project from memory.
2. Download the project.
3. Change to Run mode.
If the OK Status indicator remains red, contact Rockwell
Automation.
Green The controller is operating normally. _ o _
Flashing The controller is storing or loading a Normal Operation - No action s required.
green project to or from nonvolatile memory.
PWR Off The power supply is turned off or lacks | Verify that the power supply is turned on and that adequate input
adequate input power. power is properly connected.
The power supply has failed. Replace the power supply.
Steady The power supply is operating properly. | Normal Operation - No action is required.
green
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CompactLogix Controller Status Indicators

Indicator | Condition

Interpretation

Recommended Actions

PWR Steady red

The power supply cannot produce valid
24V power to the 1768 modules.

To supply 24V power, perform this procedure.

1

2

. Disconnect all modules from the system.
. Reapply power.
. Check the PWR status indicator.

a. If the status indicator remains red, replace the power supply.
b. If the status indicator is green, one of the other modules in
the system is causing the red indicator. Move to the next

step.
. Reinstall any 1768 motion or communication modules.

. Reapply power.

a. If the status indicator is green, either the 1768 controller or
one of the 1769 I/0 modules is causing the red indicator.

b. If the status indicator remains red, one of the 1768
communication or motion modules is causing the red
indicator. Move to the next step.

. Disconnect the 1768 communication or motion modules from
the system one at a time.

. After each module is removed from the system, reapply power
to the power supply and check the PWR status indicator.

a. If the status indicator is green, the most recently removed
1768 module caused the red indicator and should be
replaced.

b. If the status indicator remains red, continue disconnecting
1768 modules one at a time until the PWR status indicator
turns green.
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CompactLogix Controller Status Indicators

Indicator

Condition

Interpretation

Recommended Actions

1/0 PWR

off

Either the controller or the power
supply is not operating properly.

To recover from this fault, perform this procedure.

1. Make sure all modules in the system are installed properly and
fully engaged with each other.

a. If the controller PWR status indicator remains off, proceed to
the next step.

2. Disconnect any 1768 communication or motion modules from
the system.

3. Reinstall the controller directly next to the power supply and
reapply power.

4. If the controller PWR status indicator remains off, replace the
controller.

5. If the controller PWR status indicator on the new controller
remains off, replace the power supply.

Steady The controller is sending power to the | Normal Operation - No action is required.
green 1768 modules as it should.
Steady red o The controller needs to be replaced. | Perform this procedure.

e [f 1768 communication and motion
modules are installed in the system,
one of the 1768 modules needs to
be replaced.

1. Disconnect all of the 1768 communication and motion modules
from the system.

2. Reapply power.
3. Check the controller PWR status indicator.
a. If the status indicator is green, the controller is operating
properly and one of the other 1768 modules needs to be

replaced.

b. To troubleshoot the 1768 modules, see their respective
installation instructions.

c. If the status indicator remains red, replace the controller.
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RS-232 Serial Port Status

Indicators

Faceplate Pushbutton
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CompactFlash Card Status 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 status. This could corrupt the data on the card or in
the controller, as well as corrupt the latest firmware in
the controller.

CompactFlash Status Indicators

Indicator

Condition

Interpretation

CF

Off

No activity.

Flashing green

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

Flashing red

CompactFlash card does not have a valid file system.

The RS-232 serial port has two status indicators.

RS-232 Status Indicators

Indicator | Condition Interpretation
DCHO Off Channel 0 is configured differently than the default serial
configuration.
Steady green Channel 0 has the default serial configuration.
CHO Off There is no RS-232 activity.

Flashing green

There is RS-232 activity. No action is required.

On the faceplate of the controller, there is a recessed pushbutton.

Pushbutton Actions

If you access the pushbutton

The action

After power is applied to the

controller

Resets the RS-232 configuration setting to the
defaults

While the controller is powering up

Clears the user program from controller memory
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