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Important User Information

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

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

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

liability for actual use based on the examples and diagrams.

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

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

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

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

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

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

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

> D> B

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

Allen-Bradley, ArmotrPOINT, Rockwell Automation, Rockwell Software, CompactLogix, ControlLogix, ControlFLASH, Kinetix, Logix5000, PhaseManager, SL.C, MicroLogix, Data Highway Plus, RSNetWorx,
PanelView, POINT I/O, PowerFlex, RSLinx, RSLogix, and TechConnect ate trademarks of Rockwell Automation, Inc.

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


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

Summary of Changes

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

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

Information Topic Page
Updated software and firmware compatibility 13,17
Added the History of Changes appendix 139

For specifications, see the 1769 CompactLogix Controllers Specifications

Technical Data, publication 1769-TD005.
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Notes:
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This manual describes how to install, configure, program, and operate a
CompactLogix™ system. This manual is for automation engineers and control
system developers who design, program, and commission 1768 CompactLogix
control systems.

CompactLogix 1768-L43 and 1768-L45 controllers are designed to provide a

solution for medium-sized applications.
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Preface

Additional Resources

10

These documents contain additional information concerning related products

from Rockwell Automation.

Resource

Description

1769 CompactLogix Controllers Specifications Technical
Data, publication 1769-TD005

Contains technical specifications and certifications for all
CompactLogix controllers.

1769-L4x CompactLogix System Quick Start,
publication IASIMP-Q5003

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

Logix5000 Controller Design Considerations Reference
Manual, publication 1756-RM094

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

Logix5000 Controllers Common Procedures Programming
Manual, publication 1756-PM001

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

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

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

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

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

Logix5000 Controllers Motion Instructions Reference
Manual, publication_1756-RM007

Provides details on how to program the controllers for
motion applications.

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

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

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

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

You can view or download publications at

hetp://www.rockwellautomation.com/literature/. To order paper copies of

technical documentation, contact your local Allen-Bradley distributor or
Rockwell Automation sales representative.
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Chapter 1

About the 1768

CompactLogix Controllers

1768 CompactLogix Overview

Topic Page
About the 1768 CompactLogix Controllers n
Software and Firmware Compatibility 13
Design a System 13

The CompactLogix system is designed to provide a solution for machine-level

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

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

TIP If you need replacement keys, use part number 1768-KY1.
Table 1 - CompactLogix Chassis

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

1768-EWEB
1768-L45 4 2 1768-CNB 4

1768-CNBR

Table 2 - CompactLogix Communication Modules

Communication Module

Function

1768-ENBT

Module for Ethernet/IP communication

1768-EWEB

Web server module for the remote monitoring and modification
of data via an XML web page raw socket

1768-CNB and 1768-CNBR

Modules for ControlNet communication

Rockwell Automation Publication 1768-UMO001F-EN-P - February 2013 1"



Chapter1 1768 CompactLogix Overview

Figure 1 - Example of 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

Figure 2 - Complex CompactLogix System

Cormputers or Other
Controllers

EtherNet/P Network via

1768-EMBT Communication Dther 5 ' Built-in
Madule or ControlNet network < "> Networks Serial Port
via 1768-CME or 1768-CNER

- 1769 Local 1/0
Communication Modules 4

1768-L43 - Maximurn 3 1/0 Barks
for a Total of 16 /0 Modules
1768-L45 - Maximurn 3 1/0 Barks
for a Total of 30 /0 Modules

SERCOS Motion via 1768-MMSE (———, |  SEACOS Distrbuted | > DevieeNlet Network via

Adapter Module Drives 1763-50N Scanner Module

attached to the 1768/1769 system.

2 ATTENTION: Install the remaining modules in one or two additional 1/0 banks
See 1769 Module Placement 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.

12 Rockwell Automation Publication 1768-UMO0TF-EN-P - February 2013



1768 CompactLogix Overview ~ Chapter 1

SOftwar_e and Firmware IMPORTANT  Attempting to use controllers with incompatible software and firmware
(ompatlblllty revisions can result in the following:

+ Aninability to connect to the controller

+  Unsuccessful firmware upgrades in ControlFLASH™ or AutoFlash utilities

This table shows the compatible pairs of software versions and controller
firmware revisions.

Controller RSLogix 5000 Software Version or Later | Controller Firmware Revision or Later
1768-143 16.00.00 16.025
1768-145 16.03.00 16.025
1768-143 17.01.02 17.012
or
1768-145 19.01.00 19.015
20.01.00 20.013
Design a System When designing a CompactLogix system, determine the network configuration

and the placement of components in each location. You need to do the following:
e Select I/O devices for your DIN-rail or panel-mounted system.
o Establish motion control and drives requirements.
o Select communication modules.
o Select controllers.
o Select power supplies.
e Mount the system.

o Select software.

Rockwell Automation Publication 1768-UMO0TF-EN-P - February 2013 13



Chapter1 1768 CompactLogix Overview

Notes:
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Chapter 2

Install the 1768-L4x Controllers

Topic Page
Verify Compatibility 17
Required System Components 17
Clearance Requirements 18
Module Placement 18
Installation Summary 19
Panel Mount the Controller 20
Mount the Controller on a DIN Rail 20
Confirm the Installation 22
Connect to the Controller 23
Configure a Serial Driver 24
Configure an EtherNet/IP Driver 25
Set the Communication Path to the Controller 25
Insert or Remove a CompactFlash Card 26
Install Controller Firmware 26
Remove a 1768 or 1769 Module from the DIN Rail 28
Troubleshoot a Nonresponsive Module 29
Troubleshoot System Power 29

ATTENTION: Environment and Enclosure

This equipment is intended for use in a Pollution Degree 2 industrial environment, in overvoltage Category Il applications (as
defined in IEC publication 60664-1), at altitudes up to 2000 m (6562 ft) without derating.

This equipment is considered Group 1, Class A industrial equipment according to IEC/CISPR Publication 11. Without appropriate
precautions, there may be difficulties with electromagnetic compatibility in residential and other environments due to
conducted as well as radiated disturbances.

This equipment is supplied as open-type equipment. It must be mounted within an enclosure that is suitably designed for those
specific environmental conditions that will be present and appropriately designed to prevent personal injury resulting from
accessibility to live parts. The enclosure must have suitable flame-retardant properties to prevent or minimize the spread of
flame, complying with a flame spread rating of 5VA, V2, V1, V0 (or equivalent) if non-metallic. The interior of the enclosure
must be accessible only by the use of a tool. Subsequent sections of this publication may contain additional information
regarding specific enclosure type ratings that are required to comply with certain product safety certifications.

In addition to this publication, see:

« Industrial Automation Wiring and Grounding Guidelines, Rockwell Automation publication 1770-4.1, for additional
installation requirements.

« NEMA 250 and IEC 60529, as applicable, for explanations of the degrees of protection provided by different types of
enclosure.
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Chapter2 Install the 1768-L4x Controllers

North American Hazardous Location Approval

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

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

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

Les produits marqués "CL 1, DIV 2, GP A, B, C, D" ne conviennent qu'a une utilisation en
environnements de Classe | Division 2 Groupes A, B, C, D dangereux et non dangereux.
Chaque produit est livré avec des marquages sur sa plaque d'identification qui indiquent
le code de température pour les environnements dangereux. Lorsque plusieurs produits
sont combinés dans un systeme, le code de température le plus défavorable (code de
température le plus faible) peut étre utilisé pour déterminer le code de température
global du systeme. Les combinaisons d'équipements dans le systéme sont sujettes a
inspection par les autorités locales qualifiées au moment de I'installation.

WARNING: EXPLOSION HAZARD
A « Do not disconnect equipment unless power has
been removed or the area is known to be
nonhazardous.

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

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

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

WARNING: RISQUE D’EXPLOSION

» (ouper le courant ou s'assurer que
I'environnement est classé non dangereux avant
de débrancher I'équipement.

» (ouper le courant ou s'assurer que
I'environnement est classé non dangereux avant
de débrancher les connecteurs. Fixer tous les
connecteurs externes reliés a cet équipement a
I'aide de vis, loquets coulissants, connecteurs
filetés ou autres moyens fournis avec ce produit.

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

»  S'assurer que l'environnement est classé non
dangereux avant de changer les piles.

European Hazardous Location Approval

The following applies when the product bears the Ex Marking.

This equipment is intended for use in potentially explosive atmospheres as defined by European Union Directive 94/9/EC and has been found to comply with the Essential Health and
Safety Requirements relating to the design and construction of Category 3 equipment intended for use in Zone 2 potentially explosive atmospheres, given in Annex Il to this Directive.

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

WARNING:
A « This equipment must be installed in an enclosure providing at least IP54 protection when applied in Zone 2 environments.
»  This equipment shall be used within its specified ratings defined by Allen-Bradley.
«  Provision shall be made to prevent the rated voltage from being exceeded by transient disturbances of more than 40% when

applied in Zone 2 environments.

« This equipment is not resistant to sunlight or other sources of UV radiation.
« Secure any external connections that mate to this equipment by using screws, sliding latches, threaded connectors, or other

means provided with this product.

« Do not disconnect equipment unless power has been removed or the area is known to be nonhazardous.
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Install the 1768-L4x Controllers ~ Chapter 2

ATTENTION: Prevent Electrostatic Discharge
This equipment is sensitive to electrostatic discharge, which can cause internal

damage and affect normal operation. Follow these guidelines when you handle
this equipment;

« Touch a grounded object to discharge potential static.

«  Wear an approved grounding wriststrap.

« Do not touch connectors or pins on component boards.

« Do not touch circuit components inside the equipment.

« Use a static-safe workstation, if available.

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

Verify Compatibility

IMPORTANT  Attempting to use controllers with incompatible software and firmware

revisions can result in the following:

+ Aninability to connect to the controller
+  Unsuccessful firmware upgrades in ControlFLASH or AutoFlash utilities

This table shows the compatible pairs of software versions and controller

firmware revisions.

Controller RSLogix 5000 Software Version or Later | Controller Firmware Revision or Later
1768-143 16.00.00 16.025
1768-145 16.03.00 16.025
1768-143 17.01.02 17.012
or
1768-145 19.01.00 19.015
20.01.00 20.013
Required System You need these parts when installing your controller:
components e 1768-L43 or 1768-L45CompactLogix controller

1768-PA3 or 1768-PB3 power supply
1769-ECR end cap

Mounting screws (M4 or #8 panhead) or one of these EN 50 022 DIN
rails:

- 35x7.5mm (1.38x0.30 in.)
- 35x15mm (1.38x0.59 in.)
1756-CP3 serial cable (or make your own)
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Chapter2 Install the 1768-L4x Controllers

Clearance Requirements Allow for the minimum clearance from enclosure walls, wireways, and other

equipment.
t 105 mm (4.13in.)

q
E==E NS o ||| 3
555 | 5oz || =

0ooo

@ Allen-Bradiey

- <
= 90 mm
90 mm B e .
(3.54in.) - @ = (3.54in.)

Bz

31609-M
105 mm (4.13in.)

IMPORTANT  These minimum clearances keep the modules cool enough in most situations.

Module Placement
1768 Backplane (local)
1768 Controller, Power Remote Bank
Supply, and 1/0 Modules 1769 Power Supply and

1/0 Modules

NI

J

1769 Backplane

IMPORTANT  CompactLogix System Distance Ratings

Because the 1768 CompactLogix power supply works with the controller to
power a 1768 system, the distance rating in a 1768 CompactLogix system
differs from that in a 1769 CompactLogix system.

In the 1768 system, the distance rating is the distance between 1769 1/0
modules and the controller. In the 1769 system, the distance rating is the
distance between 1769 /0 modules and the power supply.
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Install the 1768-L4x Controllers ~ Chapter 2

Follow these requirements to determine proper placement of your

1768 controller, power supply, 1768 I/O modules, and 1769 I/O modules:

Place the 1768-L4xx controller so that it is the last module (furthest away
from the power supply) in the 1768 backplane.

The 1768 CompactLogix power supply distributes power from the right
side of the supply and must be the leftmost module in the system.

Up to eight 1769 I/O modules can reside in the local bank.
The local bank is powered by a 1768 power supply.

Up to two remote banks of 1769 I/O modules may be connected by using
1769-CRLx extension cables.

Remote banks are powered by a standard 1769 power supply.

Up to eight 1769 Compact I/O modules can reside on each side of a 1769
power supply in a remote bank. Consult the module’s specifications for its
distance rating.

IMPORTANT  Never place a 1769 power supply in a local bank with a 1768 controller
or a major fault will occur.

The type of controller determines the maximum number of 1768 modules
that can reside in the local bank and the maximum number of 1769 I/O
modules that can reside in one local and up to two remote banks.

Controller Max Local 1768 Modules Max 1769 1/0 Modules (local and remote)
1768-143 2 16
1768-L45 4 30

Installation Summa ry Follow these steps to install your controller.

1.

N T o

Mount the controller to a panel or on a DIN rail.

IMPORTANT Do not use screws if using a DIN rail to mount the controller. You can
break the mounting tabs if you screw the controller to a panel while it
is on a DIN rail.

Confirm the installation.

Connect the controller.

Configure a serial or Ethernet driver.
Install a CompactFlash card (optional).

Download and install controller firmware.
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Chapter2 Install the 1768-L4x Controllers

Panel Mount the Controller

Mount the Controller
on a DIN Rail

20

Follow these steps to mount your controller by using the panhead screws.

1. Connect the CompactLogix modules together as shown in Mount the
Controller on a DIN Rail on page 20.

2. Use the controller as a template and mark pilot holes on your panel.

3. Drill the pilot holes for M4 or #8 screws.

ATTENTION: During mounting of all devices, be sure that all debris

A (such as metal chips or wire strands) is kept from falling into the
controller or 1/0 modules. Debris that falls into the controller or modules
could cause damage while the controller is energized.

4. Use M4 or #8 screws to mount the controller to your panel with 1.16 Nem
(10 Ibein) of torque.

5. Ground the module on a ground bus with a dedicated earth ground stake.

6. Connect the ground bus to a functional earth ground on the panel or a
DIN rail.

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

200 mm (7.87 in.) and use end anchors appropriately.

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

Mount 1768 Components

Follow these steps to mount the controller.

1. Mount the controller on the DIN rail.

31595,

31596 -M
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2. Mount additional 1768 modules to the left of the controller.

a. $c
2 @
2>l O]
j EIE

T
E[m@af

‘ a. 31597-M

=]

' C 31598 -M

3. Mount the 1768 power supply and other 1768 modules.
. 4 4y &

;

oom
oo
us

=]

1 1+t 1
4. Mount 1769 I/O Modules

Follow these steps to mount 1769 I/O modules to the right of the controller.

1. Align the upper and lower tongue-and-groove slots and slide the module
back toward the DIN rail until the bus levers line up.
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3. Slide the bus lever to the left to lock the modules together.

[Ql 0)

bus connectors are securely locked together for proper electrical

2 ATTENTION: When attaching I/0 modules, it is very important that the
connection.

4. Attach the end cap by using the tongue and groove slots (a) and locking the
bus lever (b).

Confirm the Installation After you have installed the controller and applied power, check that the PWR
and I/O PWR status indicators are solid green.

558 |55

Tas=E =

If the indicators are in any other state, see Troubleshoot System Power on

page 29.
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Connect to the Controller

this module or the serial device on the other end of the cable, an electrical arc

2 WARNING: If you connect or disconnect the serial cable with power applied to
can occur. This could cause an explosion in hazardous location installations.

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

Connect the 1756-CP3 serial cable to the controller’s serial port and to your
workstation.

If you make your own cable, follow these guidelines.
o Wire the connectors as shown below.
o Limit the cable length to 15.2 m (50 ft).

o Attach the shield to both connectors.

Workstation Controller
1DCD 1DCD
2RDX 2 RDX
3TXD — >< —{ 3TXD
4DTR = > 4DIR

(OMMON COMMON
6DSR —_/ \_ 6DSR
7RTS 7 RTS
8 (TS >< 8 (TS
9 9
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Configure a Serial Driver

24

Use RSLinx" software to configure the driver for serial communication.

From the Communications menu, choose Configure Drivers.

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

Configure Drivers

—dwailable Diiver Types:

—d

d.

LCloze
RS-232 DF1 devices | Add New... |
Help |
et device:
Ethernet P Driver
1784-KT K TH[DIPKTH[D)/PCME for DH+/DH-485 devices
1784-K.TC[) for ContralM et devices Status
DF1 Palling Master Driver Fiuning Configure...

1784-PCC for Controltet devices
1784-PCICIS] for ControlMet devices
1747-PIC 7 AIC+ Driver

DF1 Slave Driver

5-5 SD/5D2 for DH+ devices

‘irtual Backplane [SoftLogis58s. USE]
DeviceMet Drivers (1784-PCO/PCIDE 1770-KFD SDNPT drivers)
PLC-5 [DH+] Emulator driver

SLC 500 [DH485) Emulatar driver
Ormron Safety DeviceMet Driver
SoftLogixh driver

Femote Devices via Linx Gateway

Startup...
Start

Stop

ddibil

Delete

Click Add New.

Type a name for the driver and click OK.

Ch

[15 characters maximunm)

oose & hame for the new driver.

JAB_DF1-1

From the Comm Port pull-down menu on the Configure Devices dialog
box, choose the serial port on the workstation to which your cable is

connected.

Configure RS-232 DF1 Devices

Device Mame:  AB_DF1-1

Gomm Fort: IEDM‘I - I)Gevica Logix 5550 / Compactlogix

),

B aud Rate: |19200 vl Station Mumber: IUU—

[Decimal]

Parity: INone v l Error Checking:  |BCC

Stop Bits: I‘I 'l Protocol: IFuII Duples 'l

Auto-Configure | |

™ Use Modem Dialer Configure Dialer |

0k I Cancel | Delete | Help
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Configure an EtherNet/IP
Driver

Set the Communication Path
to the Controller

6. From the Device pull-down menu, choose Logix5550/CompactLogix.

7. Click Auto-Configure.

a. Click OKif the Auto Configuration Successful dialog box appears.

b. If the dialog box does not appear, go back to step 5 and verify that you

selected the correct communication port.

8. Click Close.

For EtherNet/IP communication, you must use a 1768-ENBT or 1768-EWEB

module. You can install up to two of these modules to the left of the controller in
the 1768 backplane. Before you can load controller firmware via the EtherNet/IP

network, you must set the EtherNet/IP module’s IP address. You can set the IP

address by using the BOOTP-DHCP utility.

For more information, refer to the EtherNet/IP Modules in Logix5000 Control

Systems User Manual, publication ENET-UMO01.

. Open a controller project.

. From the Communications menu, choose Who Active.

1
2
3. Expand the communication driver to the level of the controller.
4

. Select the controller

ﬁ‘-: Who Active

¥ Autobrowse | Hefrzsh I

=lolx|

EE Warkstation, USMAYYASCOI01
E'E,g Linx Gateways, Ethernet
E-#5 AB_DF1-1, DF1
B- g 01, CompactLogix Processor, Controllerl
: m Backplane, CompactLogix System
(-2 AB_ETHIP-1, Ethernet

[H-& AB_PCIC-1, Cantralet

Path: AB_DF1-141
Fatty i Fraject:

Go Online I
Upload... |
Diownload |
Update Firmware. .. |
Cloze |

Help |

Set Proect Fath |
Clear Froject Fath |

4

5. Complete the desired action.

To Click
Monitor the project in the controller Go Online
Transfer a copy of the project from the controller to the software Upload
Transfer the open project to the controller Download
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Insert or Remove a
CompactFlash Card

Install Controller Firmware

26

on, an electrical arc can occur. This could cause an explosion in hazardous

2 WARNING: When you insert or remove the CompactFlash card while power is
location installations.

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

Follow these steps to insert or remove a CompactFlash card.

:

0ood
0ood
0o

1. Press the memory-card door latch on the controller front
panel and pivot the door down toward you.

I @ol

2. Insert or remove the card from the slot.

o

5500
(55552

3. Close the memory card door.

The controller ships without functioning firmware, so you must obtain and
install the firmware before you can use your controller.

IMPORTANT  Wheninstalling or updating controller firmware, do not interrupt the update
process in any way. Interrupting the firmware update may resultin an
inoperable controller.

Inoperable controllers must be returned to Rockwell Automation.

Firmware revisions are available with RSLogix 5000 software, or you can
download them from the support website at:

hetp://www.rockwellautomation.com/support. Be prepared to enter a serial

number.

To install firmware, you can use any of the following.

Method Page
ControlFLASH software, version 8 or later, that ships with the Studio5000 environment 27
AutoFlash software that runs within the Studio5000 environment 27
A memory card with valid firmware already loaded 28

Updating your controller firmware via ControlFLASH or AutoFlash software
requires either a serial or other network connection to the controller.

Updating via an Ethernet connection is faster, but you must first install a
1768-ENBT Ethernet module to connect to the controller via the Ethernet
network.

For information on installing, configuring, and operatinga 1768-ENBT module,
refer to the EtherNet/IP Modules in Logix5000 Control Systems User Manual,
publication ENET-UMO001.
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Install Firmware via ControlFLASH Software

Make sure the network is connected.

Start ControlFLASH software.

1.

2.

3. When the Welcome dialog box appears, click Next.

4. Select the catalog number of the controller and click Next.
5

. Expand the network until you see the controller.
TIP If the required network is not shown, first configure a driver for that

network in RSLinx software.
6. Select the controller and click OK.
7. Select the desired revision level and click Next.
8. To start the update, click Finish and then Yes.

The OK status indicator flashes red to show that the update is in progress.
The status box indicates when the update is complete and the OK status
indicator is solid green.

9. Click OK.
10. Click Cancel and then Yes to close ControlFLASH software.

Install Firmware via AutoFlash Software

1. Make sure the network is connected.
2. Download to a controller project.

AutoFlash software launches if the required firmware is not loaded on the
controller.

3. Select the catalog number of the controller and click Next.

4. Expand the network until you see the controller.
TIP If the required network is not shown, first configure a driver for that

network in RSLinx software.
5. Select the controller and click OK.
6. Select the desired revision level and click Next.
7. To start the update, click Finish and then Yes.

The OK status indicator flashes red to show that the update is in progress.
The status box indicates when the update is complete and the OK status
indicator is solid green.

8. Click OK.

9. Click Cancel and then Yes to close AutoFlash software.
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Install Firmware via a CompactFlash Card

Follow these steps in RSLogix 5000 software to store the controller program and
firmware of a configured controller to the CompactFlash card. The firmware is
automatically stored on your CompactFlash card when you store the program.

1. With the CompactFlash card installed on the configured controller, on the
Controller Properties dialog box, click the Nonvolatile Memory tab.
2. Click Load Image On Powerup to save to the card.

3. Remove the card and insert it into the controller onto which you want to
load the firmware and user program.

4. Start the controller and the image stored on the CompactFlash card loads.

Remove a 1768 or 1769 If you need to remove a module from the DIN rail, follow these steps.
Module from the DIN Rail

1. Remove power from the controller and wait for all status indicators on the
power supply and controller to turn off.

- -

IMPORTANT  Ifyou disconnect any part of the system while the controller is still
writing its program to memory, you will lose your program.

2. Remove the 1768 module.
at <4 b
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Troubleshoot a
Nonresponsive Module

Troubleshoot System Power

3. Remove the 1769 module by unlocking the bus lever (a) and DIN rail
latches (b).

@ Allen-Bradley

B e &
b. §

4. Slide the module away from the DIN rail along the tongue and groove
slots.

Follow these steps to determine why a device may not be responding.

1. Verify that all I/O modules in your project are installed in the same order.

2. Verify that all devices have been updated to the latest major and minor
firmware revisions.

3. Use the online Help in the software to determine which module is not
responding.

The CompactLogix power supply works with the CompactLogix controller to
provide power to the system. You must consider both when attempting to
troubleshoot system power.

IMPORTANT  Before you disconnect, reconnect, or replace any component, make sure you
have turned off power and allowed all system status indicators to turn off.

To troubleshoot system power issues, use the CompactLogix power supply PWR
status indicator and the CompactLogix controller PWR and I/O PWR
indicators. If the power supply is not operating properly, the controller will not
operate properly either. You must first diagnose and correct any issues with the
power supply before troubleshooting the controller.

1. Examine the power supply PWR status indicator.

2. Ifthe power supply is operating properly and the power supply PWR status
indicator is green, examine the controller PWR indicator.

3. If the controller PWR status indicator is green, examine the I/O PWR
status indicator.
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Examine the Power Supply PWR Status Indicator

Power Supply PWR Recommended Action

Indicator Status

off Verify that the power supply is turned on and that adequate input power is properly
connected.
Replace the power supply.

Green

The power supply is operating properly.
Check the controller PWR and 1/0 PWR status indicators to make sure the entire
system is operating properly.

Red

The power supply is not producing valid 24V power to the 1768 modules. Follow the
corrective action below.

T N

Remove power and wait for all status indicators to turn off.
Disconnect all modules from the system, including the controller.
Reapply power.

Check the PWR status indicator on the power supply.

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.

Remove power and wait for all status indicators to turn off.

Reinstall the controller and check the power supply’s PWR indicator.

a. Ifgreen, remove power, wait for all status indicators to turn off and
reinstall 1768 modules one at a time until you identify the module
causing the red indicator.

b. If red, replace the controller.

Examine the Controller PWR Indicator

This task assumes that the power supply PWR indicator is green.

Controller PWR Indicator Status | Recommended Action

Off

Make sure all of the modules in the system are installed properly and are fully
engaged with one another. If the indicator remains off, follow the corrective
action below.

Green

The controller is providing power to 1768 modules in the system.

Check the controller 1/0 PWR status indicator to make sure the entire system is
operating properly.

Red

Either the controller or 1768 modules in the system need to be replaced. Follow
the corrective action below.

1.
2.
3.

Remove power and wait for all status indicators to turn off.
Disconnect all 1768 modules from the system, except for the controller.

Reapply power.

30 Rockwell Automation Publication 1768-UMO0TF-EN-P - February 2013



Install the 1768-L4x Controllers ~ Chapter 2

4. Check the controller PWR indicator.
a. If the status indicator remains red, replace the controller.

b. If the status indicator is green, one of the 1768 modules is causing the
red indicator.

5. Remove power.

6. Reinstall the 1768 modules one at a time, removing and reapplying power
and checking the controller PWR indicator each time.

7. If the controller PWR indicator turns red, the most-recently installed
module is causing the red indicator.

To troubleshoot 1768 modules, see their respective installation
instructions.

Examine the I/0 PWR Indicator

This task assumes that the power supply and controller PWR indicators are green
and that you have 1769 I/O modules in your system.

Controller I/0 PWR Indicator Status” | Recommended Action

off Replace the controller.

Green The controller is operating properly. No action required.

Flashing red and green Make sure the 1769 /0 modules or end cap are properly attached and
cycle power.

Red A 1769 power supply may be installed in the local bank, or there may be
an issue with the controller or 17691/0 in the system. Follow the
corrective action below.

(1) When the controller powers up, the /0 PWR status indicator is momentarily red and then changes to green if there are no issues. If
the indicator remains red, use the table above to troubleshoot the issue.

1. If there is a 1769 power supply installed in the local bank, remove it and
reapply power.

If the I/O PWR indicator remains red, go to the next step.
2. Remove power and wait for all status indicators to turn off.
3. Disconnect the 1769 I/O modules from the system.
4. Reapply power.
5. Check the controller I/O PWR indicator.

a. If the indicator is red, replace the controller.

b. If the indicator is green, one of the 1769 I/O modules is causing the red
indicator.

To troubleshoot 1769 I/O modules, see their respective installation
instructions.
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Notes:
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Connect to the Controller via the Serial Port

Topic Page
Connect a Controller via the Serial Port 34
Configure the Serial Driver 35
Select the Controller Path 37
Set the IP Address via a Serial Port 38

This chapter explains how to establish a serial connection to a controller via the
serial port. This enables you to configure a controller and upload and download a

project to it.

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

following:

o A workstation with a serial port

o RSLinx software to configure the serial communication driver

o RSLogix 5000 software to configure the serial port of the controller
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Connect a Controller Channel 0 on a CompactLogix controller is fully isolated and does not need a
. . separate isolation device.
via the Serial Port P
- = To connect a serial cable, perform this procedure.
[ﬂ
T 1. Obtain a serial cable.
i =] m
1
=
= )
N
If you Then
Make your own cable 1. Limit the length to 15.2 m (50 ft).
2. Wire the connectors.

Workstation Controller
1DCD 1DCD
2RDX 2RDX
3TXD — —— 3TXD
4R X 1 4R

OMMON OMMON

—— 6DSR — — 6DSR —

RS | 7RIS
8 (TS 8 (TS
9 9

3. Attach the shield to both connectors.

Do not make your own cable Obtain one of these serial cables:
« 1747-(P3
» 1756-CP3

2. Connect the cable to your controller and workstation.
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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

& RSLinx Professional
File Edit

& & 3|

(el el gt Station  DDESOPC  Security

RSWho

Wigw

Configure D 00
Configure Shorteuts, ., k
Configure Client Applications. ..
Configure CIP Options. ..

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

The Configure Drivers dialog box appears.

Configure Drivers

Awailable Driver Types:

Cl
|F|S-232 DF1 devices j AddMew...

Help

Ethernet devices

[ Ethemet/IF Driver

1784-KTARTHIDVPETS[DIPCME for DH+/DH-485 devices
1784-K.TC<) for ControlM et devices Status
DF1 Paoling Master Driver

1784-PCC for Controlt et devices

1784-PCIC(S] for ContralM et devices

1747-PIC # ZIC+ Drriver

DF1 Slave Driver

5-55D/502 for DH+ devices

Wirtual Backplane [S oftLogixbE:x)

DeviceMet Drivers (1784-PCD/PCIDS 1770-KFD . SDNPT divers)
FLC-5 [DH+]) Emulator driver

SLC 500 [DH485] Ermulator driver

SaftLogikh driver

Femote Devices via Ling Gateway

P bl

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 box appears.

Add Hew RELinx Driver

Chaase arame tor the resw diver.

115 charecters masdnom|
I Carcal

AR _DF1 T
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4. Specify the driver name and click OK.
The Configure RS-232 DF1 Devices dialog box appears.

Configure RS-232 DE1 Devices

Device Mame:  AB_DF1-1

Comm Port: | COM1 4 (IR | ogix 5550 / Compactlogix
Baud Rate: 19200 - Station Mumber: ’007

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

Auto-Configure

I Use Madem Dialer
QK | Cancel | Delete | Help |

5. 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 box, click Close.
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Select the Controller Path

IMPORTANT

Remember to update your controllers firmware prior to establishing

communication and downloading a program.

To select the controller path, perform this procedure.

1. In RSLogix 5000 software, open a controller project.

(@) absohte_Position_DriveLogix
@ Cam_Recovery MCSY
:@ CHET_messaging

|1 CompactlLogiz_[O_Example

@ Coord_Motion_Blend_Cirde_Diamond_Square
@ Coord_Motion_Drill_Cycle_Infeed_Elend

@) cPU_Chassis_Info_MsG

@ DayOfweek,

@ DHplues_messaging

@ Equipment_Phase_Sequencer

@ Etheriet_IP_PowerFlexds_MultiDrive

@ Etheriet_IP_PowerFlexdx_SingleDrive

FBDLevelCnnh’dSimulation
Indirect_nddrmsing

G Kinetix6000_Home_Basic
LD_ScaIe_VaIue_vlS
@Lnnk_Llp_F\_Ba’_Cnde
Messaging_Cu'ﬁguratiun_l.'-"56_PI5
@Mndbusr‘ﬂastar
MndbusSIave

G5 Mation
@MSG_TU_MUItin_CDntrUIIers
MuItiple_BTs_Over_CnntrnINet
G Multiple_BTs_Over RIO
GPLCS _stakus

|\ Excample_for_1769_ASCIT_Module

%

File name: |I:Dmpacﬂ.ogi:-:_ID_E wample

>
J oo ]
1 1
2. From the Communications menu, choose Who Active.

File Edit Yiew Search Logic W

|Ii'|n| §| | | | wha Active |

Seleck Relfgnt Path...
. I RUN

Offline

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

¥ Who Active

IV Awkobrawes l:l

= Workstation, LISMAYSAMILLEDZ
+-2 Linx Gateways, Ethernet
w5 AE DFL-1, DF1

GoOnlins |
Uplaad ..

Concroller1

+|-E3 Backplane, 1763 Bus

Dovnload
+-ffJ CompactBus, 1769 BUs -
=5 AE ETH-1, Ethernet Update Fimsare..

7 &5 AE_ETHIF-1, Ethernst Pl l

4. Select the controller.

To Click
Monitor the project in the controller Go Online
Transfer a copy of the project from the controller to RSLogix 5000 software | Upload
Transfer the open project to the controller Download
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Set the IP Address To set the IP address via a serial port, perform this procedure.
via a Serial Port

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

2. In the Controller Organizer, right-click the module and choose Properties.

-2 Ethernet Bl Mew Madule...
Bl 1756-EnE
8l ETHERME
< Copy ChrH-C
Description
Status Offline
hodule Fauft

Cross Reference  Chrl+E

| Properties [\AII:+EnI:er|
A

The Module Properties dialog box appears.

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

Generall Connection] HSNet\N'orxl todule Info PortDiagnostics] Backplanel

1P Addrezs: Dromain Mame:

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

Subnet b ask: Select Port Speed:

Gatewap Address: Current Part Speed:

Brimary DMS ,— . I—_l
Server Address: Select Duplex:

Secondary DNS ,— .

Server Address: Chot Duts

[Changes to Part Speed and

Duplex require module reset.]

i

ak | 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.

[

. Click Apply.
7. Click OK.
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Communicate over Networks

Topic Page
EtherNet/IP Network Communication 40
ControlNet Network Communication 45
DeviceNet Network Communication 47
Serial Network Communication 50
DH-485 Network Communication 64
Additional Resources 68

CompactLogix controllers support multiple network types.

Network Support Example
Control distributed (remote) 1/0 with these networks: e CompactLogix Controller with
« EtherNet/IP network 1768-ENBT Module
« ControlNet network
+ DeviceNet network EtherNet/IP Network
| CompactLogix Controller with
1768-ENBT Module Distributed (remote)
/0 Platform
EtherNet/IP Network
Produce and consume data between controllers with
these networks: Other Logix5000
« EtherNet/IP network T Controller
« ControlNet network

Send and receive messages to and from other devices,
including access to the controller via RSLogix 5000
software, with these networks:

« EtherNet/IP network

« DeviceNet network (to devices only)

« (ontrolNet network

Serial networks

«  DH-485 networks

—a CompactLogix Controller with
1768-ENBT Module
[}
EtherNet/IP Network
Other Remote Devices
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The EtherNet/IP network offers a full suite of control, configuration, and data
EtherNet/IP Network 8
¢4 collection services by layering the Common Industrial Protocol (CIP) over the
Communication 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 software products for EtherNet/IP communication.

Table 3 - Required Software for EtherNet/IP Communication

Software Functions Requirement

RSLogix 5000 « Configure CompactLogix projects. Yes
+ Define EtherNet/IP communication.

BOOTP/DHCP utility Assign IP addresses to devices on an EtherNet/IP network.
RSNetWorx™ for EtherNet/IP

Configure EtherNet/IP devices by IP addresses or host No
names.
« Provide bandwidth status.

RSLinx « Configure communication devices. Yes
« Provide diagnostics.
« Establish communication between devices.
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Set the IP Address By Using the BOOTP/DHCP Utility

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

1. Open the BOOTP-DHCP utility.
The Network Settings dialog box appears.

Network Settings @

Defaults
SubnetMask: | 255 . 265 . 255 . 0
Gateway: | 1] 0 . 0 1]
Prirnary DMS: | 0 0 0 0
Secondary DMS: | 0 0o . 0 0
Darmain Mame: |
| el

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

The BOOTP/DHCP Server dialog box appears. BOOTP requests fill the
upper portion of the dialog box.

s - IX]
Request Histary
Clear Higtory
[hr:mir: zec] Type Ethemet Addressz [MALC) IP Address Hosgthame
14:36:21 BOOTF  O0:00BC:21:4604
14:36:18 BOOTF  O0:00BC:21:4604
Relation List
New | Deet | | | |
Ethernet Address [MALC) | Tupe | IP Address | Hostharne | Description
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3. Select one of the requests and click Add to Relation List.

il - o x]

Request History

Clear History | Add to Relation List |

[hr:min:sec) Tupe Ethernet Address [MALC) IP Address Hosthame ~

14:37:43 BOOTF  00:00:BC:21:46: 04

14:37.38 EOOTP =

1437.33 )Y New Entry X

14:37.28 EOOTP

14:37.23 EOOTP

14:37-20 pooTE | Ethemet Addess (MAC) |I]I]:I]I]:BC:21 B DA

M31E BOOTR IPAddiess: | 192 . 168 . 1 . 10) be
Relation List Hostrame: |

New Description: |

Ethernet Addrezs [MALC] ,—l |

ak Cancel

The New Entry dialog box 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 does the following:

o Supports messaging, produced and consumed tags, HMI, and distributed

I/0

o Encapsulates messages within standard TCP/UDP/IP protocol

o Shares a common application layer with ControlNet and DeviceNet

networks

o Connects via an RJ45 connector
o Supports half- and full-duplex 10 MB or 100 MB operation

o Supports standard switches
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Figure 3 shows the following:
o Controllers produce and consume tags.

¢ Controllers initiate MSG instructions that send and receive data or
configure devices.

o A computer uploads and downloads projects to the controllers.
e A computer configures devices on an EtherNet/IP network.

o Controllers establish I/O and drive control over an EtherNet/IP network.

Figure 3 - CompactLogix EtherNet/IP Network Overview

1768 CompactLogix Controller
with 1768-ENBT Module

Computer with
Standard Ethernet Port

ControlLogix® Controller

AR A
—
=4

Ethernet

Industrial

Switch

BIEEH 1734 POINTI/0™ with
1734-AENT Adapter

3]
i

PowerFlex® 70 Drive with D'; e
20-COMM-E Adapter Sk

Tk
o@%%g PowerFlex 40 Drive with
°71 22-C0MM-E Adapter

Powerfley

s

PanelView™ Terminal with Built-in
EtherNet/IP Port

1768-EWEB Web Server Module

The 1768-EWEB EtherNet/IP web server module supports the following:
e Bridging and routing of messages, but not I/O control
o Data access (read and write) to controllers via a standard web browser
o Custom web pages
e Email

e Raw, open-socket interfaces
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Figure 4 shows how the web server module enables you to do the following:

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

o Create custom web pages that are tailored to your application.

Use ASP functions to populate your web pages with live controller data.
e Send an email initiated by a Logix controller via a MSG instruction.

e Open TCP or UDP communication links to other standard Ethernet
devices via open sockets.

Figure 4 - CompactLogix EtherNet/IP Web Network

ControlLogix Controller

Firewall/Router _m_m

IIE:D

0000

oo
==t
|Si=t
==t
—
=]
==

PanelView Terminal

coooo
[t

1]

[

[y
Ethernet Switch %
0 |
Workstation with
Web Browser
. Ui
Ethernet Switch 0 Standard Ethernet Device,
% such as an RFID Scanner

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

f—

Connections over an EtherNet/IP Network

Fach 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.
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ControlNet Network
Communication

The ControlNet network is a real-time control network that provides high-speed
transport of both time-critical I/O and interlocking data and messaging data,
including uploading and downloading of programming and configuration data
on a single physical-media link. The ControlNet network’s efficient data transfer
capability significantly enhances I/O performance 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 the following:

e The default network for the CompactLogix platform

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

o A backbone to multiple distributed DeviceNet networks
o A peer interlocking network

Table 4 - Required Software for ControlNet Communication

Software Functions Requirement

RSLogix 5000 « Configure CompactLogix projects.
« Define ControlNet communication.

RSNetWorx for ControlNet | « Configure ControlNet devices by IP addresses and/or host names.

« Schedule a network. Yes

RSLinx « (onfigure communication devices.
« Provide diagnostics.
« Establish communication between devices.

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 support the following:

o Messaging data for configuration and programming

o Operator interfaces and uploading and downloading

e I/O bridging

o The transfer of scheduled data via produced/consumed tags

¢ Unscheduled MSG instruction communication with other ControlNet
nodes

e Local communication network access through the network access port

(NAP)
o Redundant media (1768-CNBR module only)
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Figure 5 shows the following:
o Controllers produce and consume tags.

¢ Controllers initiate MSG instructions that send and receive data or
configure devices.

o A computer uploads and downloads projects to the controllers.

e A computer configures devices on the ControlNet network and the
network itself.

Figure 5 - CompactLogix ControlNet Network Overview

ControlLogix Controller

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

1768-L43 or 1768-L45 CompactLogix Controller
with 1788-CNB or 1788 CNBR Module

ControlNet Network
with Taps

Distributed 1734 POINT I/0 Modules
with 1734-ACNR ControlNet Adapter

.| PowerFlex 70 Drive with 20-COMM-C
ControlNet Adapter

|§.% PowerFlex 40 Drive with 22-COMM-C
"= ControlNet Adapter

=

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.

Table 5 - ControlNet Connected Messaging Support

Each Supports
1768-CNB module Supports 64 connections:

« Five controllers can have a rack-optimized connection to the module.
1768-CNBR module « Five controllers can have a rack-optimized, listen-only connection to the module.
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DeviceNet Network
Communication

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

costly downtime.

A DeviceNet network provides access to the intelligence present in your devices

by letting you connect devices directly to plant-floor controllers without having
to hard wire each device into an I/O module.

Table 6 - DeviceNet Interfaces

Application

Required Interface

« Communicates with other DeviceNet devices
« Uses the controller as a master on a DeviceNet network

1769-SDN DeviceNet scanner

+ Accesses remote Compact I/0 modules over a DeviceNet network
+ Sends remote |/0 data for as many as 30 modules back to a scanner or controller

1769-ADN DeviceNet adapter(”

(1) This table specifically describes using the 1769-ADN adapter to access remote Compact I/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 I/0 modules, you must select the 1734-ADN

adapter.

DeviceNet I/0 Modules and Adapters

Table 7 lists the communication I/O modules available for use with the

DeviceNet network.

Table 7 - DeviceNet Network Communication Modules

(at. No.

Adapter

Specifications

Distributed Block 1/0

1791D CompactBlock 1/0

1791D CompactBlock I/0 contains a built-in adapter
in the base block

Removable terminal block

50% smaller than FLEX 1/0

24V DCand selectable combination analog block
4...16 points

DeviceLogix-enabled

Expandable up to 32 digital points

1790 CompactBlock LDX 1/0

CompactBlock LDX 1/0 contains a built-in adapter in
the base block

e o o o o

Lowest price-per-point /0

Digital: 24V DC, 120V AC

Analog: current, voltage, RTD and thermocouple
4...16 points

Expandable up to 64 points
1732 ArmorBlock 1/0 ArmorBlock I/0 contains a built-in adapter in the 8 points
base block « 8in, 8 out, or 8 self-configuring
« Front or side mount

M12 or M8 1/0 connector

1792 ArmorBlock MaXum 1/0

ArmorBlock MaXum 1/0 contains a built-in adapter
in the base block

e o o o o o

Maximum value IP67 |/0

Lowest overall installed cost on KwikLink
Point-level diagnostics

4...16 points

DeviceLogix-enabled

Input-only, output-only, or combos
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Table 7 - DeviceNet Network Communication Modules (Continued)

(at. No.

Adapter

Specifications

Distributed Modular I/0

1734 POINTI/0

1734D POINTBIock 1/0

1734-ADN

1734-ADNX (with subnet connectivity)
1734-PDN (DeviceNet power supply)

Highly granular (2, 4, or 8 points)

Digital, analog, relay outputs, isolated temperature, RTD thermocouple, counter,
and ASCIl modules

Channel-level Logix diagnostics: wire off, short circuit, OR, UR, CALIB, fault, and
more

Removal and insertion under power (RIUP)

Expansion power supply and a POINT Power Bus Isolation Module available
Removable terminal blocks

A total of 63 POINT I/0 modules can be assembled on a single DeviceNet node
1734-ADNX increases the reach of DeviceNet from 500...1500 m (1640...4921 ft)
1734-ADNX allows an expansion power supply for additional Pinatubo
backplane current

Up to 504 points maximum using 8-point digital 1/0 modules

1738 ArmorPOINT® 1/0 1738-ADN12 «DIN rail mounting
1738-ADN18 « 1P67 and NEMA 4 rated
1738-ADN18P - Highly granulgr (mi}( and match to your exact needs)
« Removal and insertion under power (RIUP)
1738-ADNX « Full range of digital, analog, specialty, and temperature modules
« Upto 252 points per adapter
1794 FLEX1/0 1794-ADN « 1/0 can be removed and inserted under power (RIUP)
« Digital: 24/48V DC, 120/230V AG, relay contact, protected, diagnostic, isolated
« Analog: current/voltage selectable, temperature, isolated
« Spedialty: counters and frequency modules
« 4..32 points per module, 8 modules per adapter
« (Conformally coating versions on selected modules
1797 FLEX Ex1/0 1794-ADN Intrinsically-Safe FLEX 1/0 for hazardous areas

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

/0 can be removed and inserted under power (RIUP)
Digital (NAMUR), 0...20 mA analog, temperature, frequency
All modules conformally coated

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

1798 FLEX Armor I/0

1798-ADN

Also order either of the following:

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

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

On-machine mounting

IP67 and NEMA 4X rated

Outdoor applications

24V DCanalog and digital

4 and 8 points per module; up to 64 per node
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In addition to communication hardware for DeviceNet networks, the software
products in Table 8 are available.

Table 8 - Required Software for DeviceNet Communication

Software Functions Requirement
RSLogix 5000 « Configure CompactLogix projects.
« Define EtherNet/IP communication.
RSNetWorx for DeviceNet « (onfigure DeviceNet devices. Yes
« Define the scan list for those devices.
RSLinx « Configure communication devices.

Provide diagnostics.
Establish communication between devices.
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The DeviceNet communication modules offer the following:
e Messaging to a device, not controller to controller
o A common application layer with ControlNet and EtherNet/IP networks
« Diagnostics for improved data collection and fault detection

e Less wiring than traditional, hardwired systems

Figure 6 - CompactLogix DeviceNet Network Overview
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1606-XLDNET8
DeviceNet Power Supply
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Serial Network
Communication

IMPORTANT

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

Table 9 - DF1 Modes for Logix5000 Controllers

Mode

Functions

DF1
Point-to-Point

Communication between a controller and one other DF1-protocol-compatible device.
This is the default mode with these parameters:

.

Communication Rate: 19,200 bps
Data Bits: 8

Parity: None

Stop Bits: 1

Control Line: No Handshake

RTS send Delay: 0

RTS Off Delay: 0

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

DF1 Master

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

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

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

DF1 Slave

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

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 protocol.

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
Modem

Compatible with SLC™ 500 and MicroLogix™ 1500 controllers.
This mode supports Master and Slave, and Store and Forward modes.

User (channel 0
only)

Communication with ASCII devices.

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

DH-485

Communication with other DH-485 devices.
This multi-master, token-passing network permits programming and peer-to-peer messaging.

Master and Slave Communication

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

50 Rockwell Automation Publication 1768-UMO0TF-EN-P - February 2013



Communicate over Networks

Chapter 4

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) in

these scenarios:

e The system contains three or more stations.

o Communication occurs on a regular basis and requires leased-line, radio,

or power-line modems.

EtherNet/IP
Network

-

RS-232 RS-232

DH+ Network

mo

RS-232

/

@ / Modem

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

1. In the Controller Organizer, right-click your controller and choose
Properties.

| —
@WW

1769 Bus
BB [0] 176

ription
* Fault
- Fault

| Properties . Alt+Enter |:

kS

The Controller Properties dialog box appears.

. Controller, Properties - DayOfWeek

Date/Tine | Advanced | SFCEwecution | Fie | Monwolatile Memory | Memor |
General Serial Fart ] System Protocel | User Pratocol | Major Fauks | Minor Fauls |
hode:

Baud Rate: 19200 -

Data Bits: g A

Parity: ’m

Stop Bits: m

Cantrol Line: Mo Handshake -

-

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

2. Click the Serial Port tab.

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

4. Specify DF1 communication settings.
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5. Click the System Protocol tab.

f=/ Controller Properties - DayOfWeek

Date/Time ] #dvanced | SFC Execution ] File ] Morevalatile Memary ] Memary ]
General ] Serial Port System Protocol User Pratocol ] Major Faultz ] Minor Faults

Errar Detection

Protocal: DF1 Paint to Point & BOC  © CRC

Station Address: 1]

MAK. Receive Limit: 3

EMO Trarsrnit Limit: 3

ALK Timeout; 50 [#20 mz]
Embedded Responzes: ’m

[¥ Enable Duplicate Detection

ak. | Cancel | | Help |

6. From the Protocol pull-down menu, choose DF1 Point-to-Point.

7. Specify DF1 system protocol settings.
8. Click OK.

DF1 Radio Modem Support

Your CompactLogix controller includes a driver that allows it to communicate
over the DF1 radio modem protocol. This driver implements a protocol
optimized for use with radio modem networks that is a hybrid between DF1
full-duplex protocol and DF1 half-duplex protocol. The driver is not compatible

with either of these protocols.

IMPORTANT  The DF1radio modem driver should only be used among devices that support
and are configured for the DF1 radio modem protocol.

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

Modem

Modem

Modem LRSS

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

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

Using the DF1 Radio Modem

The DF1 radio modem driver can be configured as the system mode driver by
using RSLogix 5000 software, version 17.01.02 or later.

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

1. In the Controller Organizer, right-click your controller and choose
Properties.

@WWIII—

1769 Bus
£ [0] 176

:ription
- Fault
* Fault

Properties . Alt+Enter

laoe
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The Controller Properties dialog box appears.
nitroller Properties - PLSSamplePic
Date/Time | Atvenced | SFCEwsction | Fle | Fedundency | Hoeolatls Memone | Memaw |
Gered  GenelPot | Syeer Projocol | UserProtoedl | WioFauts | inor Fauks |
bias: 5o:en
EaudRate: 13m0 -
Drata Btz B -
Parity: Meons
Sron Rits: [ i
Cantral Line: MoHandhaka -
ATE S=nd O=lay: |0 [=20 mz]
RTS O Deky |0 (20 el
DCD wak Delays [x1 zec)
ok | Caed Hep |
2. Click the System Protocol tab.
%_controller
Aeanced | SFC Execulion ] Fie | Fiecurdancy | Hormolsfil= Memap | I emarp |
Ganerd | Seid Pol SpelerPraiocel | Lge Piolocd | Waior Fadle | MinorFauks | DatedTime
..................... E o Dele-:tmn
Frotcl [.[:fr.w. R Hodem =l FEx oo
Station Addracs: [ -
[ Enablke Shora and Fonkard
El
T | e | Hee |
3. From the Protocol pull-down menu, choose DF1 Radio Modem.
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4. Specify DF1 Radio Modem system protocol settings and click OK.

Setting Description

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

To optimize network performance, assign node addresses in sequential order. Initiators, such as
personal computers, should be assigned the lowest address numbers to minimize the time required
to initialize the network.

Error Detection | Click one of the radio buttons to specify the error detection scheme used for all messages.
+  BCC—The processor sends and accepts messages that end with a BCC byte.
+  CRC—The processor sends and accepts messages with a 2-byte CRC.

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

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

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

Advantage of Using DF1 Radio Modem

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

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

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

The following can help you determine how to implement the new DF1 radio
modem driver in your radio modem network:

o Ifall of the devices on the network are ControlLogix controllers, you must
configure them with the DF1 radio modem driver using RSLogix 5000
software, version 17.01.02 or later. If not, then make sure that all of the
nodes can support the DF1 radio modem protocol.

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

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

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

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

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

Additional Resources

For additional information, consult these publications:

e Logix5000 Controllers General Instructions Reference Manual,
publication_1756-RM00
o SCADA System Application Guide, publication AG-UMO008.
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Communicate with ASCII Devices

When you configure the serial port for User mode, you do the following:
o Read ASCII characters from a weigh scale module or bar code reader.

o Send and receive messages from an ASCII triggered device.

= T

[r (i)
0OEEOEEEEH0E

To communicate with ASCII devices, perform this procedure.

1. In the Controller Organizer, right-click your controller and choose
Properties.

ﬁwﬂw |1 -
& 17

25
S Com

L)

Sar

| Properties Alt+Enter |
1

The Controller Properties dialog box appears.

ontroller Properties - Example_for_1769_ASCIl_Module

Drated Time ] Advanced ] SFC Execution ] File I MNorvalatile Memorny ] M emony ]
General Serial Fort” System Protocol ] User Pratocol I Major Faults ] Minar Faults ]
Miode:

Baud Rate: 9500 -

Data Bits: 7 A

Parity: Ewven hd

Stop Bits: 1 -

Cantral Line: Mo Hardshake -

-

BT5 Send Delay: |0 (20 ms)
RTS Off Delay: o [#20 mz]
DCD ' ait Delay: [#1 zec)
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VU W

. Click the Serial Port tab.

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

. Specify ASCII communication settings.

. Click the User Protocol tab.

# Controller Properties - Example_for_1769_ASCII_Module

Date/Time I Advanced I SFC Execution ]
General I Serial Port” ] Syztem Protocol

Protocal:

ReadAwrite Buffer Size:

Temination Character 1:

Append Character 1:
[~ XONAOFF
[ EchoMode

Delete Mode
{* Ignaore
" CRT

™ Printer

CEETR -

164 El: [Bytes]
l—'$r'
l—'$r'

File ] Norvolatie Memory ] emary I
User Frotocal | Major Faults ] Minor Faults

2 [
2 [

o]

Apply Help

Cancel |

6. Specify ASCII user protocol settings.
7. Click OK.

Each controller supports several ladder diagram (LD) and structured text (ST)

instructions to manipulate ASCII characters.

Table 10 - 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 ASCIl 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.
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Table 11 - 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.

Table 12 - Convert Data To or From ASCII Characters

Instruction Command
STOD Convert the ASCll representation of an integer value to a SINT, INT, DINT, or REAL value.
STOR Convert the ASCIl 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.
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 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.
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Broadcast Messages over Serial

You can broadcast messages over a serial port connection from a master controller
to all of its slave controllers using these communication protocols:

e DFI1 master
¢ DF1 radio modem
¢ DF1slave

Broadcasting over serial is achieved using the Message tag. Because messages are
sent to receiving controllers, only Write messages can be used for broadcasting.

The broadcast feature can be set up using Ladder Logic software or Structured
Text software.

Broadcast can also be set by modifying the path value of a message tagin the tag
editor.

The following example uses Ladder Logic software.

Step 1: Set Broadcast-Controller Properties
First, set the system protocol by following these steps.

1. In the Controller Organizer, right-click on the controller and choose
Properties.

2. On the Controller Properties dialog box, click the System Protocol tab.

iz Controller Properkies - lynny 16 =101 ]
D ate/Time I Advanced | SFC Execution I File I Morwolatile Memorny I bdermory I
General I Serial Port System Pratocal | User Protocal I Major Faults I Minor Faults
Errar Detection
Protocal: DF1 kaster |_ & BCC ¢ CRC

Station Address: ID ¥ Enable Duplicate Detection
Transmit Fetries: |3_

ALK, Timeout [0 pzome

Feply Meszage Wait: |5— [#20 ms]

Paliing Mode: IMessage Bazed [slave can intiate messages| j
[ Ester Tratzmit: IW

MHormal Foll Hode Tiag: E MHormal Pall Group Sze; IU_
Friarity Foll Hode Tag: I:

Active Station Tag: :

QK. I Cancel Apply Help
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3. Complete the fields as described in the table below and click OK.

Field DF-1 Master Protocol DF1 Slave Protocol | DF1Radio Modem
Protocol
Station Address Controller station address number Controller station Controller station address
address number number

Transmit Retries 3 3 N/A
ACK Timeout 50 N/A N/A
Slave Poll Timeout N/A 3000 N/A
Reply Message Wait | 5 N/A N/A
Polling Mode 1. Choose Message based on if you N/A N/A

want to poll the slave using the

Message instruction.

2. Choose Slave initiates messages for
slave-to-slave broadcast.
3. Choose Standard if you want to

have the schedule poll for the slave.
EOT Suppression N/A Disable N/A
Error Detection BCC BCC BCC
Duplicate Detection | Enabled Enabled N/A
Enable Store and N/A N/A Choose enable if you want to
Forward use store and forward tag

Step 2: Set Broadcast - Create Controller Scope Message Tag

Next, create a Message tag by following these steps.

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

2. Name the tagand choose the Message data type.
3. Click OK.

The Message tag in the Controller Scope’s Controller Tags folder will look
similar to the following.

I Mame =3l | Value * | Force Mask €| Shyle Data Type
=-newtag foa} {...} MESSAGE
[+H-rewtag. Flags 16#0200 Hex IMT
—hewtag. B\ ] Decimal BOOL
—hewtag.ER ] Decimal BOOL
—tiewtag. DN i} Decimal BOOL
—tiewtag ST i} Decimal BOOL
—tiewmtag EM i} Decimal BOOL
—tiewtag. TO i} Decimal BOOL
—tiewtag EM... 1 Decimal BOOL
[+-rewtag. ERR 1l&#0000 Hex INT
[l bon B 1E4NNNN ANnn Hau LIk T
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Step 3: Ladder Logic Programming Software

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

1.

In the Controller Organizer, from the Tasks folder, click Main Routine to
display the Ladder Logic interface.

Open a MSG instruction from the Input/Output tab.

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

Open the Message Configuration dialog box.

On the Configuration tab, choose the message type from the Message

Type pull-down menu and complete in any other fields needed.

Message Configuration - newtag

CaniQUIﬁian |E0mmunicati0n| Tag I

tessage Tvpe: Block Transfer Read

Block Transfer Read
Wumnber OF Elements: | EBlock Transfer Wwiite
- CIP Drats Table Read
Destination Element; | CIP D ata Tabls Wwiite

Module Reconfigure
PLCZ Urpratected Read
PLCZ Unpratected Wiite
PLC3 Typed Read

PLC3 Typed Wiite

PLC3 Waord Range Read
PLC3 Word Range Write
PLCS Typed Read

PLCS Typed Wiite

PLCS Word Range Read

PLCS Word Range Write
) Enable O Enablel o e 20 n ) R

Mew Tag.. |

. SERCOS IDM Wwhite
2 e e 5LC Typed Fead
Error Path: SLC Typed Wiite
Errar Text:

o]

Cancel |

[Done Length: O
™ Timed Out €

Apply | Help

Valid Write message types include the following:

CIP Generic.

CIP Data Table Write.
PLC2 Unprotected Write.
PLC3 Typed Write.
PLC3 Word Range Write.
PLCS Typed Write.
PLCS Word Range Write.
SLC Typed Write.
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6. On the Communication tab, click Broadcast, choose Channel from the
pull-down menu, and click OK.

Messaqge Configuration - newtaq il

Configuration® E:Ul'ﬂl"'lu"TiCEItiU"TN|Tag I

= Path: |2.255 Browse... |

2,285

IChanneI a VE

Commumicatian Methad

FICF CDH+ Channel: Il'e" jv Destination Link: IU 3:
¢ EIFwdith Source Link: IEI 3: Destination Nodes IU 3: [Dital]

Source (D

[ Carnected [¥ Cache Connections &

2 Enable ) Enable Waiting i) Start 2 Done Dore Length: 0

3 Enmor Code: Extended Ermor Code: ™ Timed Out €

Error Pathk:
Error Text:

ak. I Cancel | Apply | Help |

over serial is set by typing MSG(aMsg) and right-clicking on a MSG to display

2 ATTENTION: When using Structured Text programming software, broadcast
the Message Configuration dialog box.

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

Communication

64

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. However, excessive traffic over a DH-485
connection can adversely affect overall performance and lead to time-outs and
decreased configuration performance.

IMPORTANT  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 CompactLogix controller to act asa DH-485 interface. By using
a 1761-NET-AIC converter and the appropriate RS-232 cable (Cat. No.
1756-CP3 or 1747-CP3), a CompactLogix controller can send and receive data
on a DH-485 network.
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Table 13 - CompactLogix DH-485 Network Communication Overview

CompactLogix Controller

[e—— =

Connection from CompactLogix
Controller to Port 1 or Port 2

1761-NET-AIC+
Converter

1747-AIC Programmable

DH-485 Network

Controller Isolated Link Coupler

I CE R R

SLC5/03 Controller

IMPORTANT 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.

Table 14 - Cable Selection

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

1761-(BL-AC00

Port 2
Mini-DIN 8 RS-232 connection

1761-(BL-AP0OO
or
1761-(BL-PM02
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To communicate with DH-485 devices, perform this procedure.

1. In the Controller Organizer, right-click your controller and choose
Properties.

= —— T

1769 Bus
£8 [0] 17684

| Properties Alt+Enter |

The Controller Properties dialog box appears.

ontroller, Properties - Multiple_BTs_over,_RIO

Date/Time ] Advanced ] SFC Execution I File ] Monvolatile Memarny ] M emary ]
General Serial Port l System Protocol® | User Protocol | Major Faults | Minor Favis |
Mode: W
Baud Rate: 19200
Data Bits: ’—_|
Parity: ’—_|
Stop Bits: l—_|

Contral Line: Mo Handshake -

-

RTS SendDelay: |1 [20ms)
RTS OffDelay: |1 («20mg)
DCDwait Delay: |0 [l 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.

IMPORTANT  The baud rate specifies the communication rate for the DH-485
port. All devices on the same DH-485 network must be configured
for the same baud rate.
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3. Click the System Protocol tab.

¥ Controller Properties - Multiple_BTs_over_RIO

D ateTirme ] Advanced | SFC Exscution ] File ] MNarwolatile Mermary ] Memary ]

General I Serial Port System Pratocol™ | |ser Protocol ] Major Faults ] Minor Faults ]
Errar Detection

Protocal:

- f+ CRC

Station Address: a |—
hax Station Address: |3 El:
Token Hold Factar: 1 3:

ak. | Cancel | Apply | Help |

a. 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.

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

IMPORTANT  To optimize network performance, make sure of the following:

«  The maximum station address is the highest node number
being used on the network.

« All the devices on the same DH-485 network have the same
selection for the maximum station address.

c. 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.
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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-UM001

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

EtherNet/IP Performance Application Solution,
publication ENET-AP001

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-UM001

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

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

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

SCADA System Application Guide, publication AG-UM008

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.
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Topic Page

Connection Overview 69

Produce and Consume (interlock) Data 69

Send and Receive Messages 70

Calculate Connection Use Al
Connection Overview A Logix5000 system uses a connection to establish a communication link

between two devices. There are several types of connections:

¢ Controller to local I/O modules or local communication modules

o Controller to remote I/O or remote communication modules

o Controller to remote I/O (rack-optimized) modules

o Produced and consumed tags

e Messages

o Controller access via RSLogix 5000 software

o Controller access via RSLinx software for HMI or other applications

Produce and Consume The controller supports the ability to produce (broadcast) and consume (receive)
(int erlo Ck) Data system-shared tags over EtherNet/IP and ControlNet networks. Produced and

consumed tags each require connections.

Table 15 - 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.
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Send and Receive Messages

70

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.

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.

Table 16 - Message Types

Message Type Communication Connected Message | Message Can Be
Method Cached
(IP data table read or write N/A YestV Yes
PLC-2, PLC-3, PLC-5, or SLC are No No
(all types) )
CIP with Source ID No No
DH+ Yes Yes
CIP generic N/A Optional @ Yes®
Block-transfer read or write N/A Yes Yes

(1) Starting with version 16.03.00 of RSLogix 5000 software, you can initiate these messages as unconnected.
(2)  You can connect CIP generic messages. However, for most applications we recommend you leave CIP generic messages unconnected.
(3)  Consider caching only if the target module requires a connection.

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.

Table 17 - Caching Message Connections

Message Execution | Function

Repeatedly (ache 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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Calculate 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.

Table 18 - Tallying Remote Connection Use

Remote Connection Type Device Quantity | Connections per | Total Connections
Device

Remote EtherNet/IP communication module

/0 configured as direct connection (none) Oor

1/0 configured as rack-optimized connection 1
Remote 1/0 module over an EtherNet/IP network 1
(direct connection)
Produced tag 1

Each consumer 1
Consumed tag 1
Message (depending on type) 1
Block-transfer message 1

Total
Connections Example

In this example system, the 1768-L43 or 1768-L45 CompactLogix controller
does the following:

o Monitors input or status data via the 1769-L35E CompactLogix
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 CompactLogix controller, which the
controller consumes.
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Figure 7 - Example CompactLogix System

RediSTATION Operator Interface Blrpiimpiin it Bm.  1769-ADN Adapter with Compact
fh = L3 S [ 1/0 Modules

Series 9000
Photoeye

1756-ENBT Module

DeviceNet Network 1756 ControlLogix Controller with

O

1768-L43 CompactLogix Controller

with 1768-ENBT Modules

— EtherNet/IP Network

Workstation [ | O
1769-L35E i

CompactLogix Controller i D |[|

The 1756-ENBT and 1768-ENBT modules in this system use these connections.

Table 19 - Example Connection Types

Connection Type Device Connections | Total
Quantity per Device | Connections
Controller to RSLogix 5000 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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Place 1768 and 1769 Modules

Topic Page
1768 Module Placement 73
1769 Module Placement 75

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 I/O support.

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

1768 CompactLogix
Controller

Guidelines

1768-L43 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:

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

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

1768-143 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-M04SE for SERCOS motion control modules can be used.
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Figure 8 - 1768 Module Placement Overview

Place 1768 modules in the 1768 backplane. 1768-143

1768 1768 Modules g2

Power

Suppl <

@ pply H O@ &
P u
D2 I
0

Slot 2 Slot 1 Slot 0

Note the following:

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.
o The 1768-PA3 power supply is a dual input supply that operates in these

ranges:
- 86..265V AC
- 108..132V DC

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

Figure 9 - 1768 Power Supply

Place 1768 modules in the 1768 backplane.

1768 1768 Modules : 17691/0
Power <
& | Supply (@ >
@ u
P 2 -
D | e [\J I .

Controller sends 5V DC to 1768 modules and
5V/24V DCto 1769 1/0 modules.

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

o The power supply sends 24V DC to the controller in slot 0.

e The controller converts the 24V DC to SV DC and 24V DC, and
distributes the power as needed.

- 5V/24V power to 1769 I/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:
o 1768-L43, a maximum of 16 local 1769 I/O modules
o 1768-L45, a maximum of 30 local 1769 I/O modules

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

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

o The 1769 I/0 modules connected directly to the 1768 controller do not
need a 1769 power supply.

IMPORTANT  Never puta 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.

o Additional 1769 modules must be in additional I/O banks.

o Each 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 module must be within its distance rating. See the specifications
for the module to determine its distance rating.

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

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

Figure 10 - 1769 Module Placement Overview

Place 1769 1/0 modules to the
right of the controller.

—

I /

P u
@D

@@ | |

__>

Slot 0 Slot 1 Slot 2

The 1769 slots are numbered left to right, starting with the controller as slot 0.
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When selecting 1769 I/O modules, choose the following:
o Specialty I/O modules as needed

o A1492 wiring system for each I/O module as an alternative to the terminal

block that comes with the module

Each 1769 1I/0O 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 wiring can be routed from

beneath the module to the I/O terminals.

When planning I/O communication, consider these factors:

e Which CompactLogix I/O modules to use
e Where to place CompactLogix I/O modules
o How CompactLogix I/O modules operate
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Local I/0 Performance

For the best local I/O performance in a 1768 CompactLogix system, follow these
guidelines:

o Setan individual requested packet interval (RPI) for each local 1769 I/0O
module.

e Use a faster RPI for time critical I/O without impacting overall 1769 I/O
performance.

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

COnfigure | /0 To communicate with an I/O module in your system, add the module to the I/O

Configuration folder of the controller

=15 Controller example_1765
i controller Tags
23 Controller Fault Handler
23 Power-Up Handler
-5 Tasks
258 MainTask
+ Cﬂ; MainProgram
23 Unscheduled Programs | Phases
-1-425] Motion Groups
3 Ungrouped Axes
[T Trends
-5 Data Types
[ User-Defined
+ C@o Skrings
+- 9 Predefined
[ Module-Defined
5] 1/0 Configuration
-6 1768 Bus

Add 1/0 modules to the fa [0] 1768143 example_1768

1769 backplane. - mF
[0] 1768-L43 example_1763
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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.

Table 20 - Configuration Options for 1/0 Modules

Configuration Option

Description

RPI
(local 1769 1/0 and distributed 1/0 only)

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. Note the following:

« Typically, you configure an RPlin milliseconds (ms). The minimum RPI for 17691/0is 1 ms.

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

Change of State (COS)
(distributed 1/0 only)

Digital /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
(distributed 1/0 only)

Many I/0 modules support different formats. The communication format determines the following:

« Data structure of tags

Connections

Network use

Ownership

Whether the module returns diagnostic information

Electronic keying
(local 1769 1/0 and distributed 1/0 only)

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.

IMPORTANT  The configuration dialog boxes for 1769 I/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 1769-ADN
adapter.

1/0 Connections

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

Table 21 - Logix5000 Connection Types

Connection Description
Direct A direct connection is a real-time, data-transfer link between the controller and an
(applies to all 1769 1/0) 1/0 module. The controller maintains and monitors the connection between the

controller and the /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 /0 modules, and specialty modules require
direct connections.

Rack-optimized For digital I/0 modules, you can select rack-optimized communication. A

(applies to distributed 1/0 only) | rack-optimized connection consolidates connection usage between the controller
and all of the digital I/0 modules on a rack (or DIN rail). Rather than having
individual, direct connections for each 1/0 module, there is one connection for the
entire rack (or DIN rail).
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COnfigure Distributed | /0 To communicate with distributed I/O modules over an EtherNet/IP network,
on an EtherNet /IP Network add an EtherNet/IP adapter and I/O modules to the controller’s I/O

Configuration folder.

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

Figure 11 - Configuring I/0 on EtherNet/IP Network

Typical Distributed 1/0 on an EtherNet /IP Network

1768-ENBT Module Controller Remote Adapter 1/0 Module

|— Device

To build the I/O Configuration, follow these steps.

1. In the Controller Organizer, under the I/O Configuration folder, add the
remote adapter for the distributed I/O chassis or DIN rail.

2. Add the distributed I/O modules.

i ontroller Tags
23 Controller Fault Handier
(3 Pawer-Up Handler
5] Tasks
- 58 MainTask
+ C& MainProgram
(23 Unscheduled Pragrams | Phases
£5] Mation Groups
3 Ungrouped Axes
3 Trends
£ Data Types
[Cgh User-Defined
+ % Skrings
+ g Predefined
+ Cgh Moduls-Defined
5] 1) Configuration

Remote Adapter for Distributed 1/0 = 1 1758 Bus ]
= ﬂ [1] 1765-EMET A ethernetipl
-1 &5 Ethernet
ﬂ 1768-EMBT A ethernetipl
L. —— = P 1794-AENT/A Flex_enet
Distributed 1/0 Modules

-1 FlexBus
4\ &9 [0] 1794-TE8/E analogl

P 5 [1] 17940816/ output1
P [2] 1794-YHSC/A high_speed_c
f0 [0] 1765143 example_1768
= 1789 Bus
f0 [0] 1765143 example_1768
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COnfigure Distributed | /0 on Tocommunicate with distributed I/O modules over a ControlNet network, add
a ControlNet Network a ControlNet bridge, followed by an adapter, and I/O modules to the I/O

Configuration folder of the controller.

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

Figure 12 - Configuring I/0 on a ControlNet Network

Typical

Local
Controller Communication
Module

Distributed 1/0 on a ControlNet Network

Remote Adapter

1/0 Module

|— Device

To build the I/O Configuration, follow these steps.

1. On the Controller Organizer, under the I/O Configuration folder, add the

local communication module.

2. Add the remote adapter for the distributed I/O chassis or DIN rail.
3. Add the distributed I/O module.

Communication Module

Remote Adapter X

Distributed 1/0 Module

% RSLogix 5000 - ControlNet [1756-L1]-
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EECIEREEEE-
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Tasks
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[ Power-Up Handler

A MainT ask

C& MainProgram

23 Unscheduled Programs
£5] Mation Groups

o[22 Ungrouped Axes
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g UserDefined
Cﬁ, Stiings
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2 ] [1121756-CME/E Local CHE
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i
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Configure Distributed 1/0
on a DeviceNet Network

Single Network

To communicate with the I/O modules over a DeviceNet network, add the
1769-SDN DeviceNet scanner 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.

Figure 13 - Configuring /0 on a DeviceNet Network

Typical Distributed 1/0 on a DeviceNet Network

Controller 1769-SDN
Module

| Device | | Device | | Device | | Device | | Device |

Several Smaller Distributed Networks (subnets)

1769-SDN
Module

Controller

Linking
Device

Linking
Device

| Device | | Device | | Device | | Device | | Device | | Device |

82

Ro

To build the I/O Configuration, on the Controller Organizer, in the I/O
Configuration folder, add the local scanner module.

[E3 Controller Fault Handler
23 Power-Up Handler
-5 Tasks
=58 MainTask
+ C& MainProgram
23 Unscheduled Programs | Phases
=51 Mation Groups
3 Ungrouped Axes
23 Trends
-3 Data Tvpes
Eﬂ User-Defined
+ EA% Strings
+- g Predefined
+- L Module-Defined
=423 10 Configuration
-6 1765 Bus
¥ ﬂ [1] 1768-EMNET/A ethernetipl
fd [0] 1768-L43 example_1768
-0 1769 Bus
fg [0] 1768-L43 example_1768

Local Scanner Module - ] [1]1769-5DM/E dnet_scanner
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Address 1/0 Data I/0O 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.

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

system.

An I/0 addpress follows this format.

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

Table 22 - 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

(= configuration

S = status

Member

Specific data from the 1/0 module, depending on what type of data the module can store
« Fora digital module, a data member usually stores the input or output bit values

+ Foran analog module, a channel member (CH#) usually stores the data for a channel

Submember

Specific data related to a member

Bit

Specific point on a digital /0 module; depends on the size of the I/0 module (0...31 fora
32-point module)
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Determine When Data
Is Updated

Input or Output Data?

Input

Y

Local or Distributed?

CompactLogix 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.

Figure 14 - Overview - Updating Data

Output Local
P Local or Distributed?

Local

Y

Data is read from the module at the RPI.

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

Monitor /0 Modules

84

IMPORTANT  Ifyou need /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 1/0 data.

To monitor I/O modules, you can do the following:
o Use RSLogix 5000 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 software.
To display fault data, perform this procedure.

1. In the Controller Organizer, right-click Controller Tags and choose
Monitor Tags.

—1-5] Controller Generic_Profil A | ||

Cankrd ﬁ Mew Tag... Chrl+w
[Z3 Power -

-5 Tasks | Monikor Tags

=58 MainTe EdiTags
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The Monitor Tags dialog box appears.
Seope: [ghhicontaller) ¥ Show [Show Al | Son [TagName x|
Tag Name 7 [Walus «[FoceMask  «|Stle Type Description 4|
=l Locat1:l £ faea} AB:1763_DIME::D
(- Lacal 1| Fault 2#0000_000. .. Binary DINT
[#-Local 1:.Data 2#0000_000. .. Binary INT
P [[= Locatet Toosh i AB:1769_DOTBLCD
[+ Local:2.C.Config 2#0000_000. .. Binary INT
|—-LD:E\ 2L ProgToFaultEn o Decimal BOOL
¥ Local:ZC.PiogMode 2#0000_000. .. Binary INT
+-Local2C PiogWalus 2#0000_000. ... Binary INT
[ LocalZC.Faulitode 2#0000_000. .. Binary INT
[+ Local ZC Faultvalues 2#0000_000. .. Binary INT
[ Locat2] Lt oot AB:1769_DOTELD
+-Local20 fa} Ll AB:1769_DO16:0:0
[{T7]\Monitar Tags AEdi Tags / 1] [

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.

If the module faults but maintains an open connection to the controller,

the controller tags database displays the fault value 16#0E01_0001.

0

31 27 23 19 15 1 7 3 -
PP PR PR
Fault_Code_Value Reserved
Reserved | FaultCode | Faultinfo A

0 = Connection Open
1= Connection Closed

}

Connection_Closed

Fault_Bit
Table 23 - 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).
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Display Fault Data via Module Properties Dialog Box
To display fault data via another option via RSLogix 5000 software, perform this
procedure.

1. Right-click your 1769 I/O module and choose Module Properties.
g '

8 =
3
s 4 cut Ctri+x
Copy ChrH+C
Jefined
EC Delete Del
E M|
al1:O

Cross Reference Chrl+E

Tkl |

Properties, Alt+Enter |
1. =

The Module Properties dialog box appears.

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

General Connection ]

FRequested Packet Interval (RPI): El ms

1=

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

Module Fault

2. Click the Connection tab.

3. From the Module Fault pull-down menu, view any faults affecting your
1769 1I/0O 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/O rack)
occurs, communication with all of the local 1769 I/O ceases. If any of these 1769
I/O modules are configured as required, the controller faults.

Reconfigure anl /0 Module If an I/O module supports reconfiguration, you can reconfigure the module via

these methods:
e Module Properties dialog box

e MSG instruction in program logic
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Reconfigure a Module via RSLogix 5000 software

To change the configuration of an I/O module, perform this procedure.

1. In the Controller Organizer, right-click the module and choose Properties.

1 [ —
[2] 1769-MODL
[3] 1765-MODI

# cut Chrl+

ined Tags Copy el
=
i Delete Del
o]
= Cross Reference  Chr+E

| Properties [, Alt+Enter |
koA mmrrm e *

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

[l Module Properties: flex_adapter:0 (1794-IE4X0E2/B 2.1} i i ll

General | Eonnectionl Modulelnfol Fault/dle Actionl Input Eonfigurationl Olutput Eonfigurationl

Type: 1794-[E4<0E2/B 4 Input/2 Dutput 24 DC Mon-lsolated Analog
endor: Allen-Bradley
Parent: flex_adapter
Hame: Ianalog_combo Slat: IU ﬁ
Description; I ;I
|
Cornm Format;: I Drata j
Bevizion: |2_ Electronic Keying: IEompatibIe K.eying 'l

2. Configure the I/O module.

Reconfigure a Module via an MSG Instruction

Use a MSG instruction of type Module Reconfigure to send new configuration
information to an I/O module. The following occurs during reconfiguration:

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

¢ Output modules continue to control their output devices.
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Use these steps to reconfigure a module via an MSG instruction.

1. Click [ in the MSG box.
The Module Configuration dialog box appears.

Configuralionl Eommumcatmnl Tag I

Message Type:

Source Element: |5123
Mumber OF Elements: |1 3:
LDiestination Element: IPLE5E_SEC_C|DCI< LI Mew Tag... |

) Enable ) Enable ‘aiting ) Start 2 Done Done Length: 0
2 Enor Code: Extended Error Code: I Timed Out &
Error Path:
Error Text

ok I Cancel | Aol | Help |

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

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

c. From the Number of Elements pull-down menu, choose 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.

2. Click the Communication tab.

Message Configuration - L1_to_PLCSC [x]

Configuration Communication | Tag |

Pathy [1.1.2.1 Browse |

1.1,21

Communication b ethod

ICP (CIDH+ Chanrel A j' et atitar Lk ID 3:
¢ CIPWith SoureeilLink: IU 33 [estinationilods: IU 33 (it

Source D
I” | Cormected ™| Cache Conmections. &
3 Enable 23 Enable Waiting O Start 2 Done Done Length: 0
2 Enor Code: Extended Error Code: ™ Timed Out &
Enrar Path:
Enror Tent:

Ok I Cancel | Aplly | Help |

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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Additional Resources

These documents contain additional information pertinent to configuring and

monitoring I/O.

Resource

Description

Compact I/0 Analog Modules User Manual, publication
1769-UM002

Explains how to design, program, and troubleshoot
Compact I/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 1/0 1769-1T6 Thermocouple/mV Input Module
User Manual, publication_1769-UM004

Explains how to design, program, and troubleshoot a
CompactLogix system that use this Compact 1/0 1769-1T6
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.

Logix5000 Controllers General Instruction Set Reference
Manual, publication_1756-RM003

Details how to program the controller for sequential
applications.
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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 controller’s processing time among the different operations in your
application.

IMPORTANT  Beaware of the following:
« The controller executes only one task at a time.
+ One task can interrupt another executing task and take control.
+ Inany given task, only one program executes at a time.
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Develop Programs
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The controller operating system is a preemptive multitasking system that is
IEC 1131-3 compliant. This environment provides the following:

e Tasks to configure controller execution
e Programs to group data and logic
 Routines to encapsulate executable code written in a single programming

language

Figure 15 - Program Development Overview

Control Application
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\
|
Task 1
Configuration
Status
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‘ Program 32
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Define Tasks

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

programs. You can COIlﬁgllI‘C tasks as continuous, pCI‘iOdiC, or event.

Table 24 - Types of Logix5000 Controller Tasks

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:
« The continuous task runs constantly. When the continuous task completes a full scan, it restarts
immediately.
« A project does not require a continuous task. If used, there can be only one continuous task.
Atasetinterval, such as every 100 ms Periodic A periodic task performs a function at a specific interval:
or + Whenever the time for the periodic task expires, the task interrupts any lower priority tasks,
Multiple times within the scan of your other logic executes once, and then returns control to where the previous task left off.
+You can configure the time period from 0.1...2000 pis. The default is 10 ms. It is also controller and
configuration dependent.
« 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 CompactLogix
controller, the trigger for the event task can be any of the following:
« Consumed tag trigger
+ EVENT instruction
»  Axis trigger
+ Motion event trigger

o The 1768-L43 controller supports 16 tasks, only 1 of which can be

continuous.
o 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.

Define 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.

Define Routines

A routine is a set of logic instructions in a single programming language, such as
ladder logic. Routines provide the executable code for the project in a controller.
A routine 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 software includes sample projects that you can copy and then

modify to fit your application.

To obtain alist of sample projects, perform this procedure.

1. In RSLogix 5000 software, from the Help menu, choose Vendor Sample

Projects.

Conkents

Instruction Help

Release MNotes

Crling Books r
| vendor Sample Projects di

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

Vendor Sample Projects

About the RSLogix 5000 Sample Projects

producn

epplicuion hetos sl poplermeastog i n goue acurmal cpevatons,
o —————

Working with Sample Projacts

* dana sppen

* i
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Organize Tags 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 and lets you do the following:

e Organize your data to mirror your machinery
o Document your application as you develop it
Figure 16 - Tag Organization Overview
#& Program Tags - MainProgram
Scope: |MainProgram j S hiow: IShDW Al j Sk ITag I ar
Tag Mame o | &liaz For Baze Tag Type
rorkh_tank_ i BOOL
north_tank_preszure REAL
Analog 1/0 Device. ——m riorth_tank_temnp RE&L
[+]-one_shots DIMT
[+]-recipe TAME[3]
Integer Value ——gm- [+]-recipe_nurmber DINT
Storage Bit ——m replace kit BOOL
Counter —— [F-running_hours COUMTER
Timer —9» [F]-running_seconds TIMER
ghart BEOOL
Digital /0 Device —— - stop BOOL
4 | ¥ [\ Moritor Tags 3 Edit Tags f |
When you create a tag, assign these properties to the tag:
o Tagtype
o Data type
e Scope
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Select a Programming
Language

Rockwell Automation Publication 1768-UMO001F-EN-P - February 2013

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

Table 25 - 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

ASCll string handling or protocol processing

Add-On Instructions

With RSLogix 5000 software, version 16.03.00, 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. Add-On Instructions provide these benefits:

o Ease of maintenance by animating logic for a single instance
e Protection of intellectual property with locking instructions

o Reduced 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.

97



Chapter8  Develop Applications

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

Item Description

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 programming editors.
« Standard Ladder

« Function Block Diagram

« Structured Text

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

Exporting Add-On You can export Add-On Instructions to other projects as well as copy and paste them
Instructions 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 dialog boxes, information that becomes what is known as Custom Help.
Custom Help makes it easier for users to get the help they need when implementing the
instructions.

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.

Monitor Controller Status The CompactLogix controller uses Get System Value (GSV) and Set System
. Value (SSV) instructions to get and set (change) controller data. The controller
| et Systemu\?;ue | stores system data in objects. There is no status file, as in the PLC-5 processor.
Class name Y
Instance name ? The GSV instruction retrieves the specified information and places it in the
'gtégli'um Name 3 destination. The SSV instruction sets the specified attribute with data from the
79 source.
. When you enter a GSV/SSV instruction, the software displays the valid object
— Set System Value L classes, object names, and attribute names for each instruction. For the GSV
::LE'SS name 3 instruction, you can get values for all available attributes. For the SSV instruction,
.-’-‘-r.-ltfrtiiﬂlt:: r:' :mg = the software only displays attributes you are permitted to set.
Source ?
i Some object types appear 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.
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You can access these object types:

o AXIS « MODULE

¢ CONTROLLER ¢« MOTIONGROUP

o CONTROLLERDEVICE « PROGRAM

e CST « ROUTINE

e DFl1 ¢ SERIALPORT

o FAULTLOG o TASK

e MESSAGE ¢« WALLCLOCKTIME
Monitor Connections If communication with a device in the I/O configuration of the controller does

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

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

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

o A module fault code is produced, which you can access from the
following:

— Module Properties dialog box

— GSV instruction

Determine if Communication has Timed Qut with Any Device

If communication times out with at least one device (module) in the /O
configuration of the controller, the I/O status indicator on the front of the
controller flashes green.

o The GSV instruction gets the status of the I/O status indicator and stores
itin the I_O_LED tag

o Ifthe_O_LED tagequals 2, the controller has lost communication with
at least one device

G SV ECL)
Get Systam Value Equal —
CIP Object Class MODLULE Source A |_O_LED
CIP Object Mams
Attribute Name  LedStatus Source B 2
Dest I_Q_LED

where:

I_O_LED is a DINT tag that stores the status of the I/O status indicator
on the front of the controller.
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Determine if Communication has Timed Out with a Specific
1/0 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.

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

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

100

Thiz rung iz uzed to check the status of an 10D cannection
Wi look at the ertry status of the connection, if the value returned iz anything other than 4
The connection is not functioning properly.
When an error is detected the errar code and and info is trapped on a ane shat basis
Thiz iz becuase the controller will try and re-establish the connect and when it does this you will loss the true error
E BT
et System Value Bit Field Distribute
Clazzs Mame WODULE Saurce hadule_Status
Instance Mame  lo_Module 0
Attribute Mame  EntryStatus Saurce Bit 12
De=st Module _Status Dest Module_Ststus_Easzy
0 & 0 %
Dest Bit 0
Lencth 4
FEG Check_ONS G
Mot Ecusal [onsT] et System Yalue
Source & Module Status Easy Clazz Mame MODULE
0 Inztance Mame  lo_Madule
Source B 4 Attribute Mame FauttCode
Dest Module_Fault_Code
0+
e
et Tystem Yalue
Clasz Mame WODLULE
Inztance Mame  lo_Module
Aftribute Flame  Faultinfa
Dest Module_Fault_Info
0
hadule_Connection_Error
L2
Ecill hadule_Connection_Errar
Ecyuial iy
Source & Module_Status_Easy
0+
Source B 4

Rockwell Automation Publication 1768-UMO001F-EN-P - February 2013



Develop Applications ~ Chapter 8

Interrupt the Execution of Logic and Execute the Fault Handler

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

1. In the Controller Organizer, right-click the module and choose Properties.
L1 I—

=5 Contt | Mew Module...
g =

Copy Chrl+C
Cffline

Cross Reference  Chr4+E

] | Properties Alt+Enter |

[

The Module Properties dialog box appears.

M Module Properties: Local:1 (1756-CNB/D 5.1)

General Connection l HSNetWorH] Modulelnfo] Backplane]

FRequested Packet Interval [RPI): El ms
5

1

.

™ Maijor Fault On Controller If Connection Fails While in Bun Mode

Module Fault

Status: Offline 0K I Cancel | | Help |

2. Click the Connection tab.
3. Click the Major Fault If Connection Fails While in Run Mode check box.

4. Develop a routine for the Controller Fault Handler.
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Select a System With RSLogix 5000 software, you can specify a percentage for the system

overhead time slice. A Logix5000 controller communicates with other devices
Overhead Percentage (for example, I/O modules, controllers, and HMI terminals) at either a specified
rate (scheduled) or when there is processing time available to service the
communication (unscheduled).

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

o The system overhead time slice specifies the percentage of time (excluding
the time for periodic or event tasks) that the controller devotes to service

communication.

o The controller performs service communication for up to 1 ms at a time
and then resumes the continuous task.

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

1. In the Controller Organizer, right-click the controller and choose
Properties.

SLogix 5000 - example [1769-L35E]*
File Edit Wiew Search Logic Communications T

Bl=E| 8| H|=e] o[

Offline 0. 7 RUN gurw
Mo Forces [ F oK 4} T
No Edits =i BT
140 ll
|0 [c3ls|cal B
Werify
3 Controller Fau pyine Ctrl+P
L3 Power-Up Han

E% MainTask
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The Controller Properties dialog box appears.

F% Controller Properties - Example_for_1769_ASCII_Module |L|@g
General ] Serial Port ] System Protocol ] User Protocol ] Iajor Faults ] Minor Favlts ]
Date/Time ~ Advanced” | SFCEwecution | File | Monvolatle Memay | Memory |

Controller Fault Handler:

Power-Up Handler: |<none> j
Syztem Overhead =1 .
Time Slice: 2 I=| %

Diring unuzed Syster Overhead Time Slice
# Run Continuous Task

" Reserve for System T asks, eg Communications

Security J

™ Match Project to Controller

Serial Nurmber:

Ok | 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.

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 the following:
+ Communication with programming and HMI devices
+ Responding to messages.
« Transmission of messages.

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

As the system overhead percentage increases, time allocated to executing the
continuous task decreases. If there 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.

V15 and Lower V16 and Higher
Time Slice (SOTS) Comms Continuous Task Comms Continuous Task
10% 1ms 9ms 1ms 9ms
20% Tms 4ms Tms 4ms
33% Tms 2ms Tms 2ms
50% Tms Tms Tms Tms
66% Tms 0.5ms 2ms Tms
80% Tms 0.2ms 4ms Tms
90% Tms 0.1ms 9ms Tms

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
1ms Tms
System Overhead . .
9ms 9ms
0 5 10 15 20 25
Elapsed Time (ms)
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The interruption of a periodic task increases the elapsed time (clock time)
between the execution of system overhead functions.

Tms Tms Tms Tms 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.
Tms Tms Tms Tms Tms
System Overhead . . . . L
4ms 4ms 4ms 4ms 4ms
5 10 15 20 25
Elapsed Time (ms)
If you increase the time slice to 50%, the system overhead interrupts the
continuous task every millisecond.
Tms
Tms
5 10 15 20 25
Elapsed Time (ms)
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.
Periodic Task - -
wenoeted . [ T N
5 10 15 20 25
Continuous Task

Elapsed Time (ms)
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Additional Resources
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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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Add and Configure an Axis 16
Check the Wiring of Each Drive 18
Tune Each Axis 120
Obtain Axis Information 122
Program Motion Control 122
Additional Resources 124

The CompactLogix L4x controllers utilize the 1768-M04SE SERCOS modules
for motion control. Each 1768-M04SE module supports up to 4 axis. The

following table describes motion capability.

Table 26 - 1768 CompactLogix Controller Motion Support

Controller SERCOS Axes Kinetix Motors Feedback Axes | Virtual
modules Drives 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.
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Set Master Clock Module
for Motion Control

108

Configuring SERCOS motion initiates with setting the master clock module.

You must make one module in the chassis the master clock for motion control.
This module is called the coordinated system time (CST) master. 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, follow
these steps.

1. In the Controller Organizer, right-click your controller and choose

Properties.
g Eontl Generate FReport..,
e
—-45] Tasks Brint 4
] Main
5 EE-‘ ,.,l Properties Alt+Enter |
1

The Controller Properties dialog box appears.

Controller Properties - compactlogix_sercos_motion o ] 4
General | Serial Part I System Protocal I User Pratocal I I ajor Faults I tdinor Faults I
Date/Time" | Advanced I SFC Execution I File I Monwolatie kMemary I temary

(i} The Date and Time displayed here iz Controller local e, not work station local tirne
Use these fields to configure Time attibutes of the Contraller.

Set ate, Time and Zaone from Workstation |(-

Date and Time: | Change Date and Time. . |&

Time Zone: I j €

I~ | fcust for, ayliaht S aving [+0000] «

Make this controller the Coordinated £, DANGER. If C5T master is cleared online,

System Time master active axes in any contraller in this chassis,
% ar chassis spnchronized by Spnehlink, may
3 Iz the master expenence unexpected motion.

3 Synchionized with a master
2 Duplicate master detected
2 Timer hardware fault=d

ok I Cancel Apply Help
2. Click the Date/Time tab.
3. Click Make This Controller the Coordinated System Time Master.
4. Click OK.
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Configure SERCOS Motion

The following describes how to configure SERCOS motion for your
CompactLogix controller. Configuration includes adding and configuring the

motion module, interface modules, motion group, and axes.

Add and Configure the SERCOS Motion Interface Module

IMPORTANT  For your motion 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 a motion interface module, follow these steps.

1. In the Controller Organizer under the I/O Configuration folder,

right-click the backplane and choose New Module.

EB I Configuration

SRl 1 755 U

i b @ [a] ]| ﬂ Mew Module. ..

=6 1769 Bu b
) B Paste Chrl+¥

Prink 4

The Select Module dialog box appears.

|

b odule |Descripti0n |Vend0r |
-- Cammunications
EJ-Motion
(R | 7514104 5E 1005 Inkerface allen-Bradley
[ Dther

Find.. | AddFavarite |
By Categary I By “endar I Favorites I

oK I Cancel |

Help

I

2. Double-click Motion.
3. Select the 1768-M04SE interface module and click OK.
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The New Module dialog box appears.

New Module

Type: 1768-MO45E 4 Axis SERCOS Interface
‘endor: Allen-Bradley
Marne: IMy_sErcns_mnduIe Slat: I'I
Description: ;I
|

Revizion: Iﬁ H

Electronic Keying: ICUmpatible Keying 'l

[=|
=l

¥ Open Module Properties

ok I Cancel Help

4. Complete the fields described below.

Field

Action

Name

Type the module name.

Slot pull-down menu

Enter the slot location for new module.

5. Check the Open Module Properties checkbox to launch the Module

Properties dialog box.

6. Click OK.

The Module Properties dialog box appears.

Il Module Properties: Local:1 {1768-M045SE 18.1)

Type: 17ES-MO4SE 4 Axiz SERCOS Interface

“endor: Allen-Bradley

Name: IMy_sercos_moduIe

Description: ;I
=

Revision: Iﬁ IG[

Electronic Keying:

General | Eonnectionl SERCOS Interfacel SERCOS Interface Infol Modulelnfol Backplane

Slat: 1 =i

Compatible K.eying ﬂ

Statuz: Offline

[ ok ]

Cancel Lpply Help
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7. Click each tab and enter the module information.

Tab Action
General Enter the name and location of the module.
Connection Set the Requested Packet Interval and Inhibit bit.

SERCOS Interface

Set the data rate and cycle time.

SERCOS Interface Info

View SERCOS Interface module ring status information.

Module Info

View general module information.

Backplane

View bus status and error counters.

Add and Configure SERCOS Interface Drives

With the addition of a SERCOS interface motion module to a controller’s I/O
configuration, you can use RSLogix 5000 software to add and configure the

drives.

To add a SERCOS drive, follow these steps.

1. In the Controller Organizer under the I/O Configuration folder,

right-click your motion module and choose New Module.

-3 10 Configuration

E1-6E 1768 Bus
o0 ="
| ﬂ Mew Module... |
© B [0] 1768-L43 compactiogi hg
E‘m 1769 Bus Cuk Chrl+x
[ @ [0] 1765-L43 compactlogi Copy ChrlH-C
| B Faste Chrl+y
4
Delete Del
Description
Status Offling Cross Reference  Ctrl+E
Cycle Time 20ms
Wodule Fautt Properties Alt+Enter
A
Print 3

& a randila
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The Select Module dialog box appears.

ATTENTION: Although the dialog box is titled Select Module, this is
where you will select and add the drive to your project.

H 5elect Module x|
todule |Descﬂi:tinn |Vendor ‘
£ Drives =
- 1394C-51T0S-D 1394, 460%AC, SERCOS System Module, Skiw P5 Allen-Eradley J
- 1394C-51T10-D 1394, 460%AC, SERCOS Syskem Module, 10k PS Allen-Bradley
- 1394C-31T22-D 1394, 460%AC, SERCOS System Module, 22k PS Allen-Bradley

- 2093-AC0S-MPL Kinetix 2000, Z30¥AC, TAM, 3kW PS, 1,44 Cont, 4.34 Pe... Allen-Bradley
- 2093-AC05-MP2 Kinetix 2000, 230VAC, TAM, 3k PS, 2.84 Cont, 5,54 Pe. .. Allen-Bradley
- 2093-AC0S-MPS Kinetix 2000, 230¥AC, TAM, kW PS, 4,24 Cont, 12,74 ... Allen-Bradley

- 2093-AMO1 Kinetix 2000, 230¥AC, AM, 8.54 Cont, 25.54 Peak Allen-Bradley
- 2093-AM0Z Kinetix 2000, 230VAC, AM, 13,54 Cont, 40,54 Peak. Allen-Eradley
- 2093-AMP1 Kinetix 2000, Z30YAC, AM, 1,44 Cont, 4,34 Peak Allen-Bradley
- 2093-AMPE Kinetix 2000, 230¥AC, AM, 2,84 Cont, §.54 Peak Allen-Bradley

- 2093-AMPS Kinetix 2000, 230VAC, AM, 4,24 Cont, 12,74 Peak Allen-Bradley

LI—I. . 1-Bi

Find... | Add Favirite |

By Category | By Yendor | Favorites |

Ok I Cancel | Help |

A
2. Click to expand the Drives category box.
3. Select adrive.
4. Click OK.
The New Module dialog box appears.
x|
Type: 2094-AC05-07 Kinetix B000, Z30VAL, 14K, 3k PS. 94 Cont., 174 Peak.
“Yendor Allen-Bradley
Mame: If“'U’_D'fiVE_>< Mode: I'I ::II
Description: =]
=l
Fievision: r I'I _I; Electronic Keying: IEnmpathe Keying -
¥ Open Module Properties ’TI Cancel Help
5. Complete the fields described below.
Field Action
Name Name the drive.
Node pull-down menu Node location of the drive on the SERCOS ring.

6. Check the Open Module Properties checkbox to launch the Module
Properties dialog box.

7. Click OK.
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Add and Configure the

8.

The Module Properties dialog box appears.

Il Module Properties: My_sercos_module {2094-AC05-M01 1.1}

General Connection IAssociatedAxesl F'owerl Modulelnfol

Requested Packet Interval [RPI): I Daﬁ ms

= | ikt b oclule:

™ Major Fault On Controller IF Connection Fails \while in Fun Mode

todule Fault
Statuz: Dffline QK I Cancel I Apply I Help
Click each tab and enter the information for the drive.
Tab Action
General Name and set the location of the drive.
Connection Set the Requested Packet Interval for the drive.
Associated Axes Identify the location of any associated axes.
Power Set the bus regulator configuration.
Module Info View general module information.

You can add the motion group to set up the motion planner.

Motion Group
Table 27 - 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

Motion Planner

priority.

Scans of your code, system
overhead,
and so on.

Oms

In this exampl
runs the moti

n planner.

10 ms 20 ms 30ms 40 ms

le, the coarse update period = 10 ms. Every 10 ms the controller stops scanning your code and whatever else it is doing and
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To add a motion group to set up the motion planner, perform this procedure.

1. Choose your coarse update period.

IMPORTANT  The coarse update period is the interval between updating your axes’
positions and scanning your code:
« Set the coarse update period to 10 ms.

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

« Setthe 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 the Controller Organizer, right-click Motion Groups and choose New
Motion Group.

&R Llr| Mew r@tion Group... |
Add-0 ““

Data T

Eﬂ, s

Cyp sty

3 a

The New Tag dialog box appears.

Xl
Marne: IMy_Motion_Group
Descriptian: ;I Cancel |
Help |
Usage: I <normals j
Type: IBase "I Conmectiar... |
Alias For: | LI
Data Type: IMDTIDN_GHDLIP |
Scope: I@ compactogis_sercoz_motion j
Esternal -
Access: I Fiead/wiite j
Style: | j
[~ Constant
¥ Open MOTION_GROUP Configuration
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3. Complete the fields described below.

Field Action

Name Name the motion group

Type pull-down menu Choose the motion group type

Scope Choose the scope

External access Choose how the motion group will be accessed

4. Make sure the Open MOTION_GROUP Configuration box is checked.
The Motion Group Wizard dialog box appears.

Motion Group Wizard My_Motion_Group - Axis Assig 5[

Unassigned: Azzigned;

Add --x | <= Remove |

Cancel | < Back I Mext » I Finizh Help

5. Click Next
6. Click OK.

The Motion Group Wizard Attributes dialog box appears.
Motion Group Wizard My_Motion_Group - Attribute

Coarse IJpdate Period: H 4: mz [in 0.5 increments. ]
Auto Tag Update: Enabled -

General Fault Type: Mon kMajor Fault
Secan Times [elapsed time):

[LEER [uz]

Lazt: [us]

Cancel | < Back | Mext > | Finigh Help
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Add and Configure an Axis

116

7. Click through the Motion Group Wizard using the Next button to
complete the information for the motion group.

The Wizard displays the following screens.

Dialog Box Action
Attribute Set the coarse update period to run your motion planner.
Tag Enter tag information to create a new tag for the motion group.

To add and configure axis for your drives, follow these steps.

1. Decide which data type to use.

Motion Module Data Type
1768-M0O4SE AXIS_SERVO_DRIVE
No hardware AXIS_VIRTUAL

2. In the Controller Organizer under the Motion Groups folder, right-click
My Motion Group and choose New Axis and then the type of axis you
want to add.

SERCOS Interface

5] Mation Groups | ||

(7 Ungrouped 'ql Mew Axis % AxIa_COMNSUMED...
T3 add-on Inskructil Mew Coordinabe Syskem. .. ARIS_SERVO...
= Data Types Moritor G T AxI5_SERVO_DRIVE. ..
_Diefi onitor Group Tag
+ L User-Defined B%IS_GEMERIC..,
+- 3 Strings
Ly Add-on-Defir Fault Help AxIS_GENERIC_DRIVE...
+ Eﬁ Predefined AxIS_WIRTUAL...
[ T S

A

No Hardware
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The New Tag dialog box appears.

Mame: IM_I,I_;’-‘«:-:is_Z] k.

D escription: ;l Cancel

Help

il

Usage: |<normal>
Tupe: IEa&e "I Cannection...
Aliaz For: |

I_J_uu

Data Type: IMIS_SEHVD_DHIVE

Seoope: |@ compactlogiy_zercos_mation j
Esternal IH It j
Access e me

Style: I j
[~ Constant

¥ Open &5 _SERYVO_DRIVE Configuration

3. Complete the fields described below.

Field Action

Name Type the new axis tab name

Type Enter the type of axis tag

Data type Enter the Data Type for the new axis
Scope Enter the scope for the new axis

4. Click OK.
The Axis Configuration Wizard appears.

Axis Wizard My_Axis_Z - General ﬂ

Aziz Configuration:

IMotion Group: IMy_Motion_Group j J [ e Group... |

Azsociated Module:

Module: I by Drive_ j

Module Type: £l 2094-AC05-MO1

Mode: I‘I 'l

Cancel | < Back I Mexst » I Finish Help
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5. Click through the Axis Wizard using the Next button to configure the
new axis for the SERCOS interface drive.

The Wizard displays the following screens.

Dialog Box

Action

General

Select the motion group and choose the name you gave to the drive for
this axis.

Motion Planner

Set number of targets and stop type.

Units Set units of measure, such as revolutions (revs), degrees, inches, or
millimeters.

Drive/Motor Enter catalog number of your drive, select your motor’s catalog number
and enter the feedback revolutions.

Motor Feedback Set type of feedback and number of cycles.

Aux Feedback Set auxiliary feedback type, cycles and resolution.

Conversion Set positioning mode and conversion constant.

Homing Set mode, position and sequence.

Hookup Set test increment and drive polarity.

Tune Set the tuning settings.

Dynamics Set speed, acceleration, and deceleration of position units.

Gains Set position and velocity gains.

Output Set motor and inertia ratios.

Limits Set position tolerance limits.

Offset Set friction compensation and velocity offset limits.

Fault Actions Set stop actions.

Tag Assign a tag description.

Check the Wiring of

Use these tests to check a drive’s wiring.

Each Drive Table 28 - Wiring Tests

Test Function Requirement

Test marker Verify that the encoder A, B, and Z channels are You must manually move the axis for
connected and phased properly for marker detection. | this test.

Test feedback Verify the polarity of the feedback. You must manually move the axis for

this test.
Test command and | Verify the polarity of the drive. N/A
feedback

A\

ATTENTION: These tests move the axis even with the controller in Remote
Program mode:

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

1. In the Controller Organizer under the Motion Groups folder, click
Motion_Group, and then right-click an axis and choose Properties.

5] Makion Groups
] 'ﬁ rmakion _group
A

@ axis

i | Lngroup
£ Add-on Inst Monikor Axis Tag
£ Data Types
+ Cﬁ Lser-De Fault Help

+ Eﬁ Skrings
L add-on

<L Predefil §  Cut Crl+3
+ Eﬁ Module- Copy Chrl+C
3 Trends
5 1/0 Configul
- 1768 Bu Delete Del
[EORGE
Mokion Direct Commands. ..
= Cross Reference Ctrl+E
«cription
= State Print 4
{ule Mame
innel | F‘ropq:'ties Alt+Enter
- n .

The Axis Properties dialog box appears.

% Axis Propetties - My_Axis_Z _13] x|
General | I ation Planner I Units I Dirive/M atar I Mator Feedback I Aux Feedback I Conversion I
Homing Haokup® | Tune I Dynamics I Gainz I Output I Limits I Offzet I Fault &ctions I Tag
Test Increment: 1o Position Lnits Test farker...

Dirive Palarity: I Positive - I Tiest Feedback... |

Test Commatd & Feedback..

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

4

Ok I Cancel Apply Help

2. Complete the fields described below.

Field Action

Testincrement Specify number of axis revolutions

Text marker Click to check the channels for proper connection and phasing

Test feedback Click to test the polarity of the feedback

Test command & feedback Click the Test Command & Feedback button to test the drive’s polarity.
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3. Click the Hookup tab.

a. In the Test Increment field, specify how many revolutions you want the
axis to turn during each test.

b. Click Test Marker to check the channels for proper connection and
phasing.

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

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

4. Click OK.

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.

1. In the Controller Organizer under the Motion Groups folder, click
Motion_Group, and then right-click an axis and choose Properties.

5] Mation Groups
] ﬁ rakion _group
@ axis
i | Lngroup

3 Add-on Inst Monitar &xis Tag

£5] Data Types
+ Cﬁ Lset-Di Fault Help

+ Eﬁ Strings

@ add-on
+ O Predefil % Cut Chrl+
+ L Module- Copy Chrl+C
3 Trends
5 1/0 Configur
—- & 1768 Bu Deleke Del

[EnRE
Motion Direct Commands. ..
= Cross Reference Ctrl+E
«cription
= State Print 4
{ule Mame
innel | F‘ropq:'ties Alt+Enter
- n .
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The Axis Properties dialog box appears.

% Axis Properties - My_Axis_2

x|
I Drivve/Motar I Motor Feedback. I AL Feedback I Conversion I
| Dynamics I Gaing I Cutput I Limitz I Offzet I Fault Actions I Tag I

Travel Limit: I‘I .0 Position Units Sitart Tuning... |

Speed: 10.0 Position Units/s DAMGER: This tuning
3 proc_:edurg may cauze axis

Torque/Force: I‘IDDD— % Rated - moptl[gir;[v;ﬁhnﬁed;ontmller

Direction: W

D amping Factar: IUS—

Tune

General I totion Planner | Units
Harming I Hookup® Tune®

[~ Paosition Enar Integrator [~ %elocity Errar Integrator [~ Friction Compensation
[ Welocity Feedfonward [ Acceleration Feedfonward [ Torgue Offset
[~ Dutput Filter

QK. I Cancel Apply Help

2. Click the Tune tab.

Field Action
Travel limit Limits number of axis revolutions
Speed Number of revolutions per second you want to limit the axis during tuning
Start tuning (lick to start the tuning function
3. Click OK.
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Obtain Axis Information

B Fie Edt View Search Logic  Communicationg

Use the Axis Properties dialog box to configure the axis.

& RSLogix 5000 - compactlogix_sercos_motion | (768-L43 18.1]* - [MainProgram - MainRoutine*]

You can obtain axis information through any one of several methods.

To obtain axis information, take any one, or all, of these steps.

Figure 17 - Obtaining Axis Information

Taols Window Help

@Ei"ﬂ @ ‘%lﬁﬂgl ; al éﬂﬂ;% Em@l% Salect a {anguage... - g‘

Offline f.
Mo Forces r,
No Edts a

oncroller Lrganizer

I RN LAl Palh:l(none) jﬂl
"ok |
I~ BaT

10 ﬂ H|h:H||a4| “|%|H|{u}|m| ﬂ

1« bl\ Favorites { Add-On A Alarms & Bt A TimerfCounter (-

-

1t G [ e 4 o] |

Monitor the state and faults of an axis.

Program Motion Control

122

Use a Get System Value (GSV) instruction or Set System Value (SSV) instruction to read or

change the configuration at run-time.

Monitor the axis tag for status and faults.

2 =28 MainProgram B
% : Pro.gram ] e | I _Uninibit_Cmed g
i - mainRoutine 0 e IE Set Syatenn Value |
[ Unscheduled Programs | Phases e Class Name Axie
=15 Mation Groups & Inatance Mame My_Rxis_¥
=5 Wy Metion_Group e g Atriite Name  InhibitAxis
[ Ty g Source My_Axis X
£ My_tiis_7 2 774
-1 Ungrouped Axes .
[ Add-on Instructions -
q - | LH My s _¥ InhibitStatus  My_Asxis_¥ ServodctionStatus My _xis_X_OK
— L
Type 115_SERYO_DRIVE ! d &
Desacription A
Axiz Stete (Enl)
Drive Mame <Mone=
hlode <nIone=
Az Faul A
Drive Faut ‘
Maclule Fautts
Aftribute Error
Amplifier Catalog <nones

The controller gives you a set of motion control instructions for your axes:

I»

o The controller uses these instructions just like the rest of the Logix5000

instructions.

You can program motion control in these programming languages:

- Ladder diagram (LD)
- Structured text (ST)
- Sequential function chart (SFC)

e FEach motion instruction works on one or more axes.

o Each motion instruction needs a motion control tag. The tag uses a

MOTION_INSTRUCTION data type and stores the instruction’s

information status.
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Figure 18 - Motion Control Instruction

kS0
— Mation Serva On L EMT——
Bis 7 []% —DN>—
Motion Control Tag —— b bl iy ciontril ? —ER—

only once. Reuse of the same motion control tag in other instructions may cause

2 ATTENTION: Use the tag for the motion control operand of motion instruction
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.

| Inihialize_Pushbutton My _dwiz ¥ ServodictionStatus M50
J E J/E Motion Serva On EM
iz by iz |:| DN ==
hd atian Contral by _fwiz_3_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.

Hiome_Puzhbutton— by_Asiz_# AxisHomedStatus hddH
] F J/F Mation Axiz Home EM—
Bis btz L] R DN =
M ation Cantrol My_fwiz_¥_Home ER>—
[Po—
PLo==
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_Awiz_» ServodctionS tatus b,

— ] Motion AxisJog EN3—
Az bedy_ iz |:| DI D
tation Control My Awiz ¥ Jog ER>—
Diirection bdy_twiz_#_Jog_Direction |Po—

ne
Speed bly_Amiz_#_Setllp.Manuallogs peed
e
Speed Units rits per sec
tare >>|
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_Pushbuttan &S
e M aticn Awis Stop = EN2——
Az My_diz 3 ] HEDNZ—
tation Contral My Az pAS — ER>—
Stop Type Jog O IP—
Change Decel Yes = PC—
Decel Rate ky_Awmiz_3¥_Setlp ManuallogD ecel
1000«
Decel Units Units per zec?
< Lessl
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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

Additional Resources

124

ky_Awiz_¥ ServodctionStatus bl s
] ] === Molion fuiz Move EEN}.—
Axiz hdu_fis_3 |:| DI e
totion Control by _fiz ¥ Move —CER>—
Move Type 1] HoIP—
= PLo=
Position 10

Speed Unitz

Speed bu_Aris_¥_Setlp.AutoSpeedCommand
1.

0e
Urits per zec

kare >>|

These documents contain information pertinent to the development of motion

applications.

Resource

Description

Motion Configuration and Startup User Manual,
publication MOTION-UM001

Details how to configure a motion application system.

Motion Coordinate System User Manual, publication
MOTION-UM002

Details how to create and configure a coordinated motion
system.

Logix5000 Motion Controllers Instructions Reference
Manual, publication MOTION-RM002

Describes motion instructions for use in Ladder Logic
programming software.
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Chapter 10

Configure PhaseManager Software

Topic Page
PhaseManager Software Overview 125
State Model Overview 127
Compare PhaseManager State Models to Other State Models 129
Minimum System Requirements 130
Equipment Phase Instructions 130
Additional Resources 130
PhaseManager PhaseManager™ software lets you add equipment phases to your controller. An

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

Table 29 - PhaseManager Terms

Term Description
Equipment phase « Aswith a program, an equipment phase is run in a task and is given a set of routines and
tags.

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

State model « Astate model divides the operating cycle of your equipment into a series of states. Each
state is an instant in the operation of the equipment, 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 does the following:
« (alls the main routine (state routine) for an acting state.

« Manages the transitions between states with minimal coding.

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

PHASE tag When you add an equipment phase, the application creates a tag for the equipment phase.
The tag uses the PHASE data type.
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[Z7] Controller
L[

|:| Tasks
L ]:g MainTask

— E Add Water Phase
— E Mix Phase

L E Drain Phase

— & Space Parts Phase

Figure 19 - PhaseManager Software Overview

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

| M arie ) | Data Type |
| = A water PHASE
| Add Water State DINT
| Add Water Runining BOOL
] Add_Water Holding BOOL
| Add water Restarting BOOL

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

Running State Routine

How to Add Water

— EEI MainProgram

L Eal My Equipment Program

126

Equipment phase instructions control the transitions between states and handle faults.
PSC POVR PCLF PRNP PATT

PCMD PFL PXRQ PPD PDET

Other code controls the specific actions of your equipment.

Water Feed Conveyor Enable Axes
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A state model defines what your equipment does under different conditions, such

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

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

State Model Overview
as run, hold, and stop.
Table 30 - PhaseManager States
State Description
Acting
runs once or repeatedly.
Waiting
state.
Figure 20 - PhaseManager State Transitions
Start Hold

Resetting

AA

Running

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

Restart

-~

Reset

Reset

Stopped

Acting states represent the things your equipment does
Abort atagiven 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.
Table 31 - 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?

Idle

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

Running

What does the equipment do to make product?

Holding

How does the equipment temporarily stop making product without making scrap?

Held

How do you tell if the equipment is safely holding?

Restarting

How does the equipment resume production after holding?

Complete

How do you tell when the equipment 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 i 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 FEach arrow is called a transition.

o 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.

Figure 21 - PhaseManager State Model
—p =Transition

Command Done — No command. Use PSCinstruction instead.

Your equipment can go from any state in the box

I
Start Hold ‘ ! 5
to the stopping or aborting state.

Running

Restart

Resetting

Abort Fault (specific use of the abort command)
Reset
Reset Stopped

Table 32 - 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 software 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 Afault 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 software, you can manually change an equipment phase.

To manually change a PhaseManager state, perform this procedure.

Current Equipment Phase

% Equipent Phase Monitor. - My_Phase

1. Take ownership of the equipment phase.

Holding

F 3

2. Give a command.

Resetting

A A
Stop Abot
ks
Auto P ause
| |

You can compare PhaseManager state models to other state models.

Compare PhaseManager
State Models to Other

Table 33 - State Model Comparisons

State Models 588 State PackML State PhaseManager State
Idle 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
Requirements

Equipment Phase
Instructions

Additional Resources

130

To develop PhaseManager programs, you need the following:

o CompactLogix controller, firmware revision 15.000 or later

o Communication path to the controller
e RSLogix 5000 software, version 15.02.00 or later

The major revision of the controller and software must match.

The controller supports several equipment-phase ladder diagram (LD) and

structured text (ST) instructions.

Table 34 - 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 (lear the failure code of a phase.
PXRQ Initiate communication with RSBizWare Batch software.
PRNP (lear the NewInputParameters bit of a phase.
PPD Set up breakpoints within the logic of a phase.
PATT Take ownership of a phase to do the following:
+ Prevent another program or RSBizWare Batch software from commanding a
phase.
+ Make sure another program or RSBizWare Batch software does not already own
a phase.
PDET Relinquish ownership of a phase.
POVR Override a command.

For more information about how to configure PhaseManager software, refer to
The PhaseManager User Manual, publication LOGIX-UMO001.
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Use a CompactFlash Card

Topic Page
Use a CompactFlash Card to Store a Project 131
Manually Change Which Project Loads 132
Manually Change the Load Parameters 133

CompactLogix controllers only support nonvolatile storage through
CompactFlash memory cards.

Use a COmpactFlash Card You can load a project from the nonvolatile memory of a CompactFlash card to
to Store a Pr Oj ect the user memory of a controller at these times:

e On every power-up
e On corrupt memory

o Anytime through RSLogix 5000 software

ATTENTION: Fault conditions can occur if the controller types do not match. For

A example, if the project on the CompactFlash card and the controller firmware
were created for a 1768-L43 controller, and then an attempt was made to load
that program and/or firmware into a 1768-L45 controller.

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

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

2 ATTENTION: Do not remove the CompactFlash card while the controller is
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Manually Change
Which Project Loads

CompactFlash reader

(RS _ioi x|
J File Edit ‘Miew Favorites Tools  Help ﬁ

IMPORTANT A CompactFlash card stores the contents of the controller's memory at the time
you store the project:

» Changes made after you store the project are not reflected in CompactFlash
card memory.

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

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

When you store a project to a CompactFlash card, the controller formats the
card, if required. For specifics about formatting features per revision, or options
for updating firmware, see the Logix5000 Controllers Nonvolatile Memory
Programming Manual, publication 1756-PM017.

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

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

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

Falders

» |:I CurrentApp

Logix folder

El‘a Longiz

:ﬁ Deskbop &) L-:ulad.xml 1
-5 My Documents
EI@ [y Campuker

=2 CE10WaK (C:)
@ Cornpack Disc (D)
) CE10WEK (E:)

----- {:l CurrentApp =

|
|
|
|
=-{=2 Rermovable Disk (F:) |
|
|
|
|

<7sml wersion="1.0" encoding="UTF-8" 7=
- <Currentapplications=
<ControlFile=YLogixy CurrentApp\Rev_12_ Project_2.xml</ControlFile=
=/Currentapplications

132
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Use a CompactFlash Card  Chapter 11

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

2. Edit the name of the project that you want to load:
o Use the name of an XML file that is in the CurrentApp folder.
o In the CurrentApp folder, a project is comprised of an XML file and a

P5K file.
Manua"y Change the When you store a project to a CompactFlash card, you define the following:
Load Parameters o When the project is to load (On Power Up, On Corrupt Memory, User
Initiated).
o The mode to which to set the controller (if the keyswitch is in REM and
the load mode is not User Initiated).
IMPORTANT  Beaware that when loading a different project, the firmware revisions must be
the same.
To assign a different project to load from the CompactFlash card, edit the
Load.xml file on the card.
EN F:'Logix',Current App O] x|
J File Edit Wiew Favorites Tools Help ﬁ
Folders » | | Mame
@ Deskbop - Executive.bin
-5 My Documents Rev_12_Project_1.pSk
E'@ My Compuker Rev_12_Project_zZ.pSk
--g CHI0WEE (T | Rev_lE_Pru:uject_S.pSk
@ Compack Disc (D) Rev 12 Projeck_1,xml
= CHI0WEK {E:) Rev_lE_Pru:uject_E.xml 1
CompactFlash reader ElE Remavable Disk (F:1 Rev 12 Praject_3.xml
=] Logix
projects and firmware (| _LrrentApp x| 4] | ¥

Rockwell Automation Publication 1768-UMO001F-EN-P - February 2013 133



Chapter 11

Use a CompactFlash Card

134

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

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

2. Edit the Load Image option of the project.

Load Image Option Enter

On Power Up ALWAYS

On Corrupt Memory CORRUPT_RAM
User Initiated USER_INITIATED

3. Edit the Load Mode option of the project.

The Load Mode does not apply if the Load Image option is User Initiated.

Load Mode Enter
Program (Remote Only) PROGRAM
Run (Remote Only) RUN

For additional information, refer to the Logix5000 Controllers Nonvolatile
Memory Card Programming Manual, publication 1756-PM017.
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Appendix A

Status Indicators

CompactLogix Controller
Status Indicators

Table 35 - Status Indicators

Topic Page
CompactLogix Controller Status Indicators 135
RS-232 Serial Port Status Indicators 137
Faceplate Push Button 138

- J -

- -

- J -

The following table describes the CompactLogix controller status indicators. The

table also provides controller behavior interpretations and offers you

recommended actions.

Indicator Status Description 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 tion. No act d.
+ 1/0forces are inactive (disabled). ormatopetation. Flo action s reqtire
Steady amber « /0 forces are active (enabled).
« 1/0 force values may or may not exist.
Flashing amber | One or more input or output addresses have been Enable forces, or remove the individual 1/0 from being forced.
forced to an On or Off state, but the forces have not
been enabled.
MEM SAVE off The user program and configuration data are not
actively being saved to flash memory.
Green The user program and configuration data are being
saved to flash memory.
1/0 off + There are no devices in the /0 configuration of Normal operation. No actionis required.
the controller.
« The controller does not contain a project
(controller memory is empty).
Steady green The controller is communicating with all of the

devices in its 1/0 configuration.
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Table 35 - Status Indicators (Continued)

Indicator Status Description

Recommended Actions

10 Flashing green | One or more devices in the controller’s I/0
configuration are not responding.

Flashing red The controller is not communicating with any of the
devices in its 1/0 configuration.

To determine why a device may not be responding, perform this procedure.

1. Verify that all /0 modules in your project are installed in the same order.

2. Verify that all devices have been updated to the latest major and minor firmware
revisions.

3. Use online Help in RSLogix 5000 software to determine which 1/0 module is not
responding.

0K Off «No power is applied.

« [f MEM SAVE is green, the user program and
configuration data are being saved to flash
memory.

Normal operation. No action is required.

Flashing red The controller requires a firmware update.

1. Download the latest firmware from http://www.rockwellautomation.com/support
2. Toinstall the latest firmware, either

— use the ControlFLASH utility.

- use AutoFlash.

—use your CompactFlash card.

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. Goonline.

« Anonrecoverable major fault occurred on the
controller and produces either Fault Code 60 or
Fault Code 61.

« Fault Code 60 indicates that the CompactFlash
card is not installed.

« Fault Code 61 means that the CompactFlash card
is installed. To recover from this fault, perform
this procedure.

To recover from Fault Code 60 or 61, perform this procedure.
1. Clear the fault.
2. Download the project.
3. Change to Remote Run/Run mode.
4. If the problem persists:
a. before you cycle power to the controller, record the state of the OK and RS232
status indicators.
b. contact Rockwell Automation. See the back cover of this publication.

Red The controller detected a nonrecoverable major
fault, so it cleared the project from memory.

To recover from this fault, perform this procedure.
1. Cycle power to the chassis.

2. Download the project.

3. Change to Run mode.

If the OK Status indicator remains red, contact Rockwell Automation.

Green The controller is operating normally.

Flashing green | The controller is storing or loading a project to or
from nonvolatile memory.

Normal operation. No action is required.

PWR off The power supply is turned off or lacks adequate
input power.

Verify that the power supply is turned on and that adequate input power is properly
connected.

The power supply has failed.

Replace the power supply.

Steady green The power supply is operating properly.

Normal operation. No action is required.

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

To supply 24V power, perform this procedure.
. Disconnect all modules from the system.
2. Reapply power.
3. Check the PWR status indicator.
¢ Ifthe status indicator remains red, replace the power supply.
d. Ifthe status indicator is green, one of the other modules in the system is causing
the red indicator. Move to the next step.
4. Reinstall any 1768 motion or communication modules.
5. Reapply power.
a. Ifthe status indicator is green, either the 1768 controller or one of the 1769 /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.
6. Disconnect the 1768 communication or motion modules from the system one at a
time.
7. After each module is removed from the system, reapply power to the power supply
and check the PWR status indicator.
a. Ifthe 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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Table 35 - Status Indicators (Continued)

Indicator Status Description Recommended Actions
I/0 PWR Off Either the controller or the power supply is not To recover from this fault, perform this procedure.
operating properly. 1. Make sure all modules in the system are installed properly and fully engaged with
each other.

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

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

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

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

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

[V, I U S}

Steady green The controller is sending power to the 1768 modules | Normal operation. No action is required.
asit should.

Steady red « The controller needs to be replaced. Perform this procedure.

« 1f 1768 communication and motion modules are | 1. Disconnect all of the 1768 communication and motion modules from the system.
installed in the system, one of the 1768 modules | 2. Reapply power.
needs to be replaced. 3. Check the controller PWR status indicator.

a. Ifthe 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.

¢. Ifthe status indicator remains red, replace the controller.

CompactFlash Card Status Indicator

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.

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

Indicator Condition Description
(F off No activity.
Flashing green The controller is reading from or writing to the CompactFlash card.
Flashing red CompactFlash card does not have a valid file system.
RS-232 Serial Port The RS-232 serial port has two status indicators.
Status Indicators Indicator Condition Description
DCHO off Channel 0 s 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.
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Faceplate Push Button On the faceplate of the controller, there is a recessed push button.
Table 36 - Push Button Actions

rlg.u If you access the push button 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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History of Changes

Topic Page
1768-UMO01TE-EN-P, April 2012 139
1756-UM058D-EN-P, October 2009 139

This appendix summarizes the revisions to this manual. Reference this appendix
if you need information to determine what changes have been made across
multiple revisions. This may be especially useful if you are deciding to upgrade
your hardware or software based on information added with previous revisions of
this manual.

1768'UM001 E'EN'P, Change

I-\pril 2012 Updated Additional Resources listing

Added installation instructions

1756'UM058D'EN'P, Change

October 2009 Updated the About the 1768 CompactLogix Controllers section

Added software and firmware compatibility

Added the About 1768 GuardLogix Controllers section

Added content about DF1 radio modem support

Added the broadcast messages over serial section

Added the Configure Distributed I/0 on a ControlNet Network section

Added the Interrupt the Execution of Logic and Execute the Fault Handler section

Updated the Select a System Overhead Percentage section

Added the Configure SERCOS Motion section
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Rockwell Automation Support

Rockwell Automation provides technical information on the Web to assist you in using its products.

At http://www.rockwellautomation.com/support, you can find technical manuals, technical and application notes, sample

code and links to software service packs, and a MySupport feature that you can customize to make the best use of these

tools. You can also visit our Knowledgebase at http://www.rockwellautomation.com/knowledgebase for FAQs, technical

information, support chat and forums, software updates, and to sign up for product notification updates.

For an additional level of technical phone support for installation, configuration, and troubleshooting, we offer
TechConnect™ support programs. For more information, contact your local distributor or Rockwell Automation

representative, or visit http://www.rockwellautomation.com/support/.

Installation Assistance

If you experience a problem within the first 24 hours of installation, review the information that is contained in this
manual. You can contact Customer Support for initial help in getting your product up and running.

United States or Canada 1.440.646.3434

Outside United States or Canada | Use the Worldwide Locator at http://www.rockwellautomation.com/rockwellautomation/support/overview.page, or contact your local
Rockwell Automation representative.

New Product Satisfaction Return

Rockwell Automation tests all of its products to help ensure that they are fully operational when shipped from the
manufacturing facility. However, if your product is not functioning and needs to be returned, follow these procedures.

United States Contact your distributor. You must provide a Customer Support case number (call the phone number above to obtain one) to your
distributor to complete the return process.

Outside United States Please contact your local Rockwell Automation representative for the return procedure.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this

document, complete this form, publication RA-DU002, available at http://www.rockwellautomation.com/literature/.

Rockwell Otomasyon Ticaret A.S., Kar Plaza Is Merkezi E Blok Kat:6 34752 Ierenkdy, Istanbul, Tel: +90 (216) 5698400
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Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
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