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Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are
required to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may
be impaired.

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.

> D>

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

Labels may also be on or inside the equipment to provide specific precautions.

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.

ARCFLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

B> > >
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Preface

Additional Resources

This manual describes how to use Compact 5000 I/O Serial modules in Logix

5000™ systems.

Make sure that you are familiar with the following:

o Use of a Logix 5000™ controller

e Use of an EtherNet/IP network, if the serial module is installed in a
remote location that is accessible via the EtherNet/IP network.

e Studio 5000 Logix Designer® environment.

IMPORTANT  The Compact 5000 1/0 Serial module is only compatible with the following

controllers:
« CompactLogix™ 5380

« Compact GuardLogix® 5380

« (ControlLogix® 5580
+ GuardLogix® 5580

These documents contain additional information concerning related products

from Rockwell Automation®.

Resource

Description

Compact 5000 I/0 Serial Module Install Instructions,
publication 5069-IN022

Describes how to install the Compact 5000 I/0 Serial
Module.

5069 Compact I/0™ EtherNet/IP Adapter Installation
Instructions, publication 5069-IN003

Describes how to install and wire the
Compact 5000 I/0 EtherNet/IP adapters.

Compact 5000 I/0 Modules Specifications Technical Data,
publication 5069-TD001

Provides specifications, wiring diagrams, and module
block diagrams Compact 5000 I/0 modules

5000 Series Digital /0 Modules in Logix5000 Control
Systems User Manual, publication 5000-UM004

Describes how to use 5000 Series digital 1/0 modules.

5000 Series Analog 1/0 Modules in Logix 5000 Control
Systems User Manual, publication 5000-UM005

Describes how to use Compact 5000 I/0 analog
modules.

5000 Series High-speed Counter Modules in Logix 5000
Control Systems User Manual, publication 5000-UM006

Describes how to use the Compact 5000 1/0.

EtherNet/IP Communication Modules in 5000 Series
Control Systems User Manual, publication ENET-UM004

Describes how to use Compact 5000 I/0 EtherNet/IP
adapters.

CompactLogix 5380 and Compact GuardLogix 5380
Controllers User Manual, publication 5069-UM001

Describes how to use CompactLogix 5380 and
Compact GuardLogix 5380 controllers.

ControlLogix 5580 and GuardLogix 5580 Controllers User
Manual, publication 1756-UM543

Describes how to use ControlLogix 5580 and
GuardLogix 5580 controllers.

Electronic Keying in Logix 5000 Control Systems
Application Technique, publication LOGIX-AT001

Describes how to use electronic keying in Logix 5000
control system applications.

Industrial Automation Wiring and Grounding Guidelines,
publication 1770-4.1

Provides general guidelines for installing a Rockwell
Automation industrial system.

Product Certifications website, http://
www.rockwellautomation.com/global/certification/

overview.page

Provides declarations of conformity, certificates, and
other certification details.

You can view or download publications at

http://www.rockwellautomation.com/global/literature-library/overview.page.
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Preface

To order paper copies of technical documentation, contact your local
Allen-Bradley distributor or Rockwell Automation sales representative.
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Notes:
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Chapter 1

Compact 5000 I/0 Serial
Module Overview

Compact 5000 I/0 Serial Module

The Compact 5000™ I/O serial module provides two independent channels
that function as network interfaces to a wide variety of RS-232C, RS-422, and
RS-485 devices.

The module has two channels that are independent of each other. The channels
can transmit data to and receive data from serial devices using the following
communication mode:

o Generic ASCII

e Modbus RTU (Master/Slave)

o Modbus ASCII (Master/Slave)
The serial module can reside locally in a CompactLogix™ 5380 system or a

Compact GuardLogix" 5380 system. The module can also reside in a remote
Compact 5000 I/O system accessible via an EtherNet/IP network.

IMPORTANT  Use Studio 5000 Logix Designer® Version 31 or greater. You must install an
Add-On Profile to use the serial module. To find the Add-On Profile go to the
Product Compatibility and Download Center (PCDC).

For more information on how a Compact 5000 I/O serial module can function
in a control system, see Chapter 2, Compact 5000 I/O Serial Module

Operation in a Logix 5000 Control System.

Rockwell Automation Publication 5069-UMO003A-EN-P - May 2018 1"
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Chapter1  Compact 5000 I/0 Serial Module

About the Module The module provides the communication connections to the serial devices.

Figure 1- Example Compact 5000 I/0 Serial Module
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Table 1- Compact 5000 1/0 Serial Module Parts

Item Item Name Description

1 Status Indicators Displays the status of communication, module health, and input/output
devices. Indicators help with troubleshooting anomalies.

2 Interlocking side pieces | Securely installs Compact 5000 1/0 serial modules in the system.

3 DIN rail latch Secures the module on the DIN rail.

4 MOD Power bus and SA | Pass system-side and field-side power across the internal circuitry of the /0

Power bus connectors modules in a Compact 5000 1/0 system. The connectors are isolated from

each other.

5 Channel 0 Channel Oisolated serial port.

6 Channel 1 Channel 1isolated serial port.

12 Rockwell Automation Publication 5069-UMO003A-EN-P - May 2018



Chapter 2

Compact 5000 I/0 Serial Module Operationina
Logix 5000 Control System

Topic Page
Controller and Software Compatibility 13
Compact 5000 1/0 Serial Module as Remote I/0 Module | 15
Power Compact 5000 1/0 Serial Module 17
Configure Compact 5000 1/0 Modules 18
Controller and Software These compatibility requirements apply when you use Compact 5000™ I/O
C Ompatibility serial module in Logix 5000™ controller control system:
e The Compact 5000 I/O Serial module is compatible with the following
controllers:
— CompactLogix™ 5380
- Compact GuardLogix" 5380
- ControlLogix" 5580
- GuardLogix® 5580
e The manner in which you use the serial module affects controller
compatibility.

¢ You can use Compact 5000 I/O serial modules as local or remote I/O
modules.

IMPORTANT  The serial module is not compatible with the 5069-AEN2TR. See the Product
Compatibility and Download Center (PCDC) for more information.

Rockwell Automation Publication 5069-UMO003A-EN-P - May 2018 13
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Chapter2  Compact 5000 I/0 Serial Module Operation in a Logix 5000 Control System

Local I/0 or Remote
1/0 Modules

You can use a Compact 5000 I/O Serial module as a local or remote I/O

module.

Local I/0 Module

When Compact 5000 I/O Serial module resides in the same system as the
controller, it is a local I/O module. Local I/O modules are installed to the right
of the controller and exchange data with the controller over the system

backplane.

IMPORTANT  Compact 5000 I/0 Serial modules can function as local I/0 modules in the

following:

CompactLogix 5380 control systems

Compact GuardLogix 5380 control systems.

Figure 2 - Compact 5000 I/0 Serial Module as Local I/0 Module
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Compact 5000 I/0 Serial Module Operation in a Logix 5000 Control System  Chapter 2

Remote I/0 Module

When a Compact 5000 I/O Serial module resides in a separate location from
the controller, it is a remote I/O module. Remote Compact 5000 I/O modules
are accessible over an EtherNet/IP network via a Compact 5000 I/O
EtherNet/IP adapter.

Remote Compact 5000 I/O modules are installed to the right of the adapter
and exchange data across the remote system backplane. The data is exchanged
with the controller over the EtherNet/IP network.

IMPORTANT  Compact 5000 1/0 Serial modules can function as remote 1/0 modules in the
following:

CompactLogix 5380 control systems
Compact GuardLogix 5380 control systems
ControlLogix 5580 control systems
GuardLogix 5580 control systems

Figure 3 - Compact 5000 I/0 Serial Module as Remote /0 Module
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Chapter2  Compact 5000 I/0 Serial Module Operation in a Logix 5000 Control System

Ownership

Construct a System That Uses
a Compact 5000 I/0 Serial
Module

Every I/O module in a Logix 5000 control system must be owned by a
controller, also known as the owner-controller. When the Compact 5000 I/O
modules are used in a Logix 5000 control system, the owner-controller
performs the following:

e Stores configuration data for every module that it owns.
e Can reside in alocation that differs from the Compact 5000 I/O system.

e Sends the I/O module configuration data to define module behavior
and begin operation in the control system.

Each Compact 5000 I/O serial module must continuously maintain
communication with its owner-controller during normal operation.

Before you use your serial module, you must complete tasks based on the way
that you use the modules:

e Local I/O modules - Complete the following:
a. Install a controller that can use the serial modules local I/O modules.

b. Install the serial module to the right of the controller.

e Remote I/O modules - Complete the following:

a. Install an adapter that is compatible with remote
Compact 5000 I/O standard and/or safety modules via an
EtherNet/IP network.

b. Install the serial module to the right of the adapter.
c. Install an EtherNet/IP network.

d. Install the controller that accesses the serial modules via an EtherNet/
IP network.

16 Rockwell Automation Publication 5069-UMO003A-EN-P - May 2018



Compact 5000 I/0 Serial Module Operation in a Logix 5000 Control System  Chapter 2

Power COmpact 50001/0 Compact 5000 I/O serial modules receive the following power types:
Serial Module e System-side Power - Powers the system and lets modules transfer data

and execute logic.

System-side power is also known as MOD power.

o Field-side Power - Powers field-side devices that are connected to some
Compact 5000 I/O modules.

Field-side power is also known as SA power.

IMPORTANT  The Compact 5000 I/0 Serial Module does not use SA power.
However, verify that the module is installed in a position where SA
power uses DC voltage.

Power begins at the left-most device in the system and passes across the
Compact 5000 I/O module internal circuitry via power buses, that is,a MOD
power bus. The left-most device is either a controller or an EtherNet/IP
adapter, depending on whether the Serial module is a local or remote I/O
module.

For more information on how to power local Compact 5000 I/O
modules, see the CompactLogix 5380 and Compact GuardLogix 5380
Controllers User Manual, publication 5069-UMO001.

For more information on how to power remote Compact 5000 I/O
modules, see the EtherNet/IP Communication Modules in 5000 Series
Systems User Manual, publication ENET-UMO004.

IMPORTANT  Remember the following:

A system uses only one MOD power bus that starts at a
controller or adapter and passes across all modules installed in
the system.

A system can use more than one SA power bus. The first SA
power bus typically starts at the controller or adapter, and 5069-
FPD field potential distributors let you establish new SA power
buses in the same system.

Rockwell Automation Publication 5069-UMO003A-EN-P - May 2018 17
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Chapter2  Compact 5000 I/0 Serial Module Operation in a Logix 5000 Control System

Configure Compact 50001/0
Modules

18

You must create a Logix Designer application project for the Logix 5000
controller that owns the Compact 5000 I/O Serial modules. The project
includes module configuration data for the Compact 5000 I/O Serial module.

The Logix Designer application transfers the project to the owner-controller
during the program download. Data is then transferred to the Compact 5000
I/O Serial module either across the backplane or over an EtherNet/IP
network.

The Compact 5000 I/O modules can operate immediately after receiving the
configuration data.

Connections

During module configuration, you must define the module. In the Module
Definition parameters for most Compact 5000 I/O modules, you must choose
a Connection type. A connection is a real-time data transfer link between the
owner-controller and the module that occupies the slot that the configuration
references.

When you download module configuration to a controller, the controller
attempts to establish a connection to each module in the configuration.

Because part of module configuration includes a slot number in the local
CompactLogix 5380 or Compact GuardLogix 5380 controller system or
remote Compact 5000 I/O system, the owner-controller checks for the
presence of a module there. If a module is detected, the owner-controller sends
the configuration. One of the following occurs:

o Ifthe configuration is appropriate to the module detected, a connection
is made and operation begins.

e If the configuration is not appropriate to the module detected, the data
is rejected and the Logix Designer application indicates that an error
occurred.

The configuration can be inappropriate for many reasons. For example, a
mismatch in electronic keying that helps prevent normal operation.

The owner-controller monitors its connection with a module. Any break in the
connection, for example, the loss of power to the Compact 5000 I/O system,
causes a fault. The Logix Designer application monitors the fault status tags to
indicate when a fault occurs on a module.

Rockwell Automation Publication 5069-UMO003A-EN-P - May 2018



Compact 5000 I/0 Serial Module Operation in a Logix 5000 Control System  Chapter 2

Multiple Connections to One Serial Module

Unlike other Compact 5000 I/O modules that make one connection to the
owner-controller, the Compact 5000 I/O Serial module can have multiple
connections based on how the module channels are configured.

The Serial module is required to use the Data connection type in the Module
Definition dialog box. However, the module has two channels that you must
configure independently of each other. You can disable a channel or choose a
mode, that is, the Generic ASCII, Modbus Master, or Modbus Slave mode.

The combination of channel configuration choices determines the number of
connections that are made between the owner-controller and the Serial
module.

Selected Protocol Description

Generic ASCII The module returns the following to the owner-
controller:

+ General fault data

« Input Data

« Qutput Data

Modbus Master The module returns the following to the owner-
controller:

« Generic fault data

« Last executed command data

« Input/Output

« Operation status

Modbus Slave The module returns the following to the owner-
controller:

« Genericfault

« Slaveinput data

« Slave output data

For example, consider the following examples:

e Channel 0 = Generic ASCII, Channel 1 = Modbus Slave - Two

connections are made between the owner-controller and the module.

Maodule Definition®

-~ General General

+Channel 1
Series: A = |
Revision: | 1 - | 00l =
Electronic Keying: lCornpatibIe Module hd
Connection: Data v
Channel 0: Generic ASCI v
Channel 1: Modbus Slave =2

Rockwell Automation Publication 5069-UMO003A-EN-P - May 2018 19



Chapter 2

Compact 5000 I/0 Serial Module Operation in a Logix 5000 Control System

e Channel 0 = Generic ASCII, Channel 1 = Modbus Master - Three
connections are made between the owner-controller and the module

Module Definition S W

- General General

i Channel 1
Series: |A s
Revision; | 1 - | 001
Electronic Keying: |Compaﬁble Module '
Connection: Data >
Channel 0: Generic ASCI 2
Channel 1: WModbus Master 2

Table 2 shows the total number of connections for all protocol combinations.

Table 2 - 1/0 Connections For Each Protocol Combination

CHO Protocol Choice
Disabled Generic ASCII Modbus Slave Modbus Master
CH1 Protocol Disabled 0 connection 1 connection 1 connection 2 connections
Generic ASCII 1 connection 2 connections 2 connections 3 connections
Modbus Slave 1 connection 2 connections 2 connections 3 connections
Modbus Master 2 connections'”) 3 connections 3 connections 4 connections

(1) The Modbus Master can have 1 or 2 connections depending on the command list configuration.

20
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Compact 5000 I/0 Serial Module Operation in a Logix 5000 Control System  Chapter 2

5069-ARM and 5069-FPD

Modules

The following Compact 5000 I/O modules are available for unique purposes.
e 5069-ARM Address Reserve Module
e 5069-FPD Field Potential Distributor

5069-ARM Address Reserve Module

The 5S069-ARM address reserve module reserves a node address in a
Compact 5000 I/O system. The module remains installed until you insert
another Compact 5000 I/O module into the same location.

For example, your application can require the use of a 5069-SERIAL module
in a specific node location. The module is typically installed when you install
the Compact 5000 I/O system. In this case, however, the required
5069-SERIAL module is not available for insertion.

To install Compact 5000 I/O modules, you attach them to left-most device in
the system. The node addresses increment as each module is installed. To make
sure that the 5069-SERIAL module is installed in the correct location later,
you install a 5069-ARM during initial system installation.

When the required Compact 5000 I/O module is available, you remove the
5069-ARM address reserve module and replace it with the 5069-SERIAL

module. Thus, you insert the module in the correct node address location.

Figure 4 shows a Compact 5000 I/O system that uses a 5069-ARM address

reserve module to reserve a node address.

Figure 4 - Compact 5000 I/0 System with 5069-ARM Address Reserve Module
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5069-FPD Field Potential Distributor

The controller or adapter, based on whether the module is a local or
remote I/O module, is the primary source of field-side power, that is, SA
power, in the system. However, you can use a 5069-FPD field potential
distributor to break field-side power distribution in a system and establish a
new SA power bus.

Field-side power passes across the internal circuitry of the Compact 5000 I/O
modules beginning with the controller or the adapter. The field potential
distributor blocks the passage of field-side power from the left and functions as
a new field-side power source for the modules to the right.

Figure 5 - Compact 5000 1/0 System with 5069-FPD Field Potential Distributor
5069-FPD Field Potential Distributor
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For more information on how to power Compact 5000 I/O modules, see the
following:

e EtherNet/IP Communication Modules in Logix5000 Control Systems
User Manual, publication ENET-UMO004.

¢ CompactLogix 5380 and Compact GuardLogix 5380 Controllers User
Manual, publication 5069-UMO001.
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Purpose of the Module The Compact 5000~ I/O Serial Module allows you to select two different

communication modes to connect to serial devices in various communication

mediums. For example, the RS-232C, RS-422, or RS-485.

General Module Features The Compact 5000 I/O serial module supports the following module-wide
features:

e Software Configurable

e Requested Packet Interval
e Fault and Status Reporting

e Module Inhibiting

e Electronic Keying
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Software Configurable

You use the Logix Designer application to configure the module, monitor
system operation, and troubleshoot issues. You can also use the Logix Designer
application to retrieve the following information from any module in the
system:

o Serial number

o Firmware revision information
e Product code

e Vendor

o Error and fault information

e Diagnostic information

By minimizing the need for tasks, such as setting hardware switches and
jumpers, the software makes module configuration easier and more reliable.

Requested Packet Interval

The Requested Packet Interval (RPI) is a configurable parameter that defines a
specific rate at which data is exchanged between the owner-controller and the
module.

You set the RPI value during initial module configuration and can adjust it as
necessary after module operation has begun.

IMPORTANT  If you change the RPI while the project is online, the connection to the
module is closed and reopened in one of the following ways:

« You inhibit the connection to the module, change the RPI value, and
uninhibit the connection.

« You change the RPI value. In this case, the connection is closed and
reopened immediately after you apply the change to the module
configuration.

For more information on guidelines for specifying RPI rates, see the
Logix 5000™ Controllers Design Considerations Reference Manual,

publication 1756-RM094.
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RPI Range
Protocol Setting Range of RPI
Generic ASCII 2ms...750 ms (by 0.1 ms)
Modbus Master 6ms...750ms (by 0.1 ms)
Modbus Slave 6ms...750ms (by 0.1 ms)
IMPORTANT If the RPlis not a multiple of 0.1 ms, round the number down to the

closest multiple value of 0.1 ms. For example, if the RPI is 2.37 ms, round
t02.3ms.

Depending on the software version, you can set each channel value
separately.

Fault and Status Reporting

The Compact 5000 I/O serial modules report fault and status data along with
channel data. Fault and status data is reported in the following ways:

e Logix Designer application

e Module Status indicators

For more information on fault reporting, see the full chapter, Troubleshoot
Your Module on page 71.

Rockwell Automation Publication 5069-UMO003A-EN-P - May 2018 25



Chapter3  Compact 5000 I/0 Serial Module Features
Module Inhibiting
Module inhibiting lets you indefinitely suspend a connection between an
owner-controller and a serial module without removing the module from the
configuration. This process lets you temporarily disable a module, such as to
perform maintenance.
You can use module inhibiting in the following ways:

e You write a configuration for an I/O module but inhibit the module to
help prevent it from communicating with the owner-controller. The
owner does not establish a connection and the configuration is not sent
to the module until the connection is uninhibited.

e Inyour application, a controller already owns a module, has downloaded
the configuration to the module, and is exchanging data over the
connection between the devices.

In this case, you can inhibit the module and the connection to the
module does not exist.
You can use module inhibiting in these instances:

¢ You want to update a serial I/O module, for example, update the module
firmware revision. Use the following procedure.
a. Inhibit the module.

b. Perform the update.
c. Uninhibit the module.

¢ You use a program that includes a module that you do not physically
possess yet. You do not want the controller to look for a module that
does not yet exist. In this case, you can inhibit the module in your
program until it physically resides in the proper slot.
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Electronic Keying

Electronic Keying reduces the possibility that you use the wrong device in a

control system.
installed device

It compares the device that is defined in your project to the

. If keying fails, a fault occurs. These attributes are compared.

Attribute Description

Vendor The device manufacturer.

Device Type The general type of the product, for example, digital /0 module.

Product Code The specific type of the product. The Product Code maps to a catalog number.
Major Revision A number that represents the functional capabilities of a device.

Minor Revision A number that represents behavior changes in the device.

The following Electronic Keying options are available.

Keying Option

Description

Compatible
Module

Lets the installed device accept the key of the device that is defined in the project when the
installed device can emulate the defined device. With Compatible Module, you can typically
replace a device with another device that has the following characteristics:
« Same catalog number
« Same or higher Major Revision
+ Minor Revision as follows:

— Ifthe Major Revision is the same, the Minor Revision must be the same or higher.

— If the Major Revision is higher, the Minor Revision can be any number.

Disable Keying

Indicates that the keying attributes are not considered when attempting to communicate with
a device. With Disable Keying, communication can occur with a device other than the type
specified in the project.

ATTENTION: Be cautious when using Disable Keying; if used incorrectly, this option can lead to
personal injury or death, property damage, or economic loss.

We strongly recommend that you do not use Disable Keying.

If you use Disable Keying, you must take full responsibility for understanding whether the
device being used can fulfill the functional requirements of the application.

Exact Match

Indicates that all keying attributes must match to establish communication. If any attribute
does not match precisely, communication with the device does not occur.

Carefully consider the implications of each keying option when selecting one.

IMPORTANT  Changing Electronic Keying parameters online interrupts connections to the device
and any devices that are connected through the device. Connections from other
controllers can also be broken.

If an 1/0 connection to a device is interrupted, the result can be a loss of data.
More Information

For more detailed information on Electronic Keying, see Electronic Keying in
Logix 5000 Control Systems Application Technique, publication
LOGIX-AT001.
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Status Indicators

Each Compact 5000 I/O serial module has a status indicator on the front of
the module that lets you check the health and operational status of a module.
The status indicator displays vary for each module.

For more information on status indicators, see Chapter 5, Troubleshoot Your
Module on page 71.

Module Firmware

The Compact 5000 I/O serial modules are manufactured with module
firmware installed. If updated module firmware revisions are available in the
future, you can update the firmware.

Updated firmware revisions are made available for various reasons, for example,
to correct an anomaly that existed in previous module firmware revisions.

You access updated firmware files through the Product Compatibility and
Download Center (PCDC). At the PCDC, you can use the module catalog
number to check for firmware updates. If the catalog number is not available,
no updates exist.
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Common Module Functions

The module supports the following terms, definitions, and parameters.

Table 3 - Common Module Function

Function Definition Available Options
Baud Rate The communication speed of each channel. + 9600
« 1200
2400
- 4800
+ 19200 (default)
+ 38400
« 57600
« 115200
Data Bits The number of data bits are used to represent one -« 7hit
character of data. + 8bit (default)
Parity Sets the parity of transmitted data for error detection. It | « None (default)
is created with data files and used to check data integrity | « Even
and help with data recovery. + 0dd
Stop Bits This parameter sets the number of stop bits for 1 (default)
each data value sent. .2

Serial Media Type of media that is connected to the channels « RS-232( (default)
communication ports. « RS-422
« RS-485
Duplex The type of communication that is used by each channel. | « No Handshake (default)
« Full-duplex
- Half-duplex
Continuous Carrier A carrier frequency that is transmitted even when datais | « On
not being sent. - Off
Continuous carrier is selected if you want to use it with
half-duplex communication. The checkbox is unavailable
if you have chosen something other than half-duplex
communication, or if you have chosen Master as your
protocol. The default option is cleared when enabled.
RTS Send Delay Enter the time (x20 ms) to delay transmitting the first « 0...255
character of a message after turning on the RTS line. The (default=0)
default value is 0.
RTS Off Delay Enter the time (x20 ms) to delay turning off the RTSline | - 0...255
after the last character has been transmitted. The default (default =0)
valueis 0.
DCD Wait Delay The number of seconds to wait before lowering the DCD | « 0...255
modem line. When DCD is high, the controller is in the (default=1)

middle of transmitting data. This delay may be needed
because of the latency in the sending radio transmissions.

Selecting Functions in Logix Designer Application
T et Properies o o s v |

Channel

S (e o | [ coca o
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Control Line Menu

When you are required to connect to a dial up modem, see Table 4 explaining
the duplex setting in the serial port.

Table 4 - Control Line Menu

Modem Duplex Status Controller Your Function Choice Continuous Carrier
Not using a modem — No Handshaking —
Using a modem Modems in a point-to-point link are full-duplex | — Full-duplex
Master Modem is a full-duplex while slave Master Controller Full-duplex
modem is half-duplex.
— Slave Controller Half-duplex Select the continuous carrier checkbox.
Al modems in the system are half-duplex. — Half-duplex Clear the continuous carrier checkbox

(default).

30
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Data Exchange Generic ASCII Data Exchange

The following illustrations show the different data exchanges using the serial
module.
Data Sent with the Serial Port
Data is sent out of the serial port using the following steps:

1. The controller sends out the consumed packet with an incremented

TxID.
2. The serial module puts the packet into the TxBuffer.
3. The serial module takes the oldest data from the TxBuffer and sends it
out to the target.
Figure 6 - Data Sent out to the Serial Port
5069-SERIAL
TxBuffer
C Dat TxID Binar
e (ONsUME Data Update —r The Latest Data Datay
| Transmit Data TXFIFQ — UART
TxID -
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Controller
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Generic ASCII Transmit Functions

In Generic ASCII mode, you can define any kind of data to be transmitted to
communicate to serial devices. Some examples are barcode scanners, dial up
modems, serial printers, temperature controllers, and so on.

Table 5 - Generic ASCII Transmit Functions

Parameter Definition Available Options
Swap Mode Select whether swapping will be done or what swapping method istobe | + No Change (default)
used before the module sends output data to the Serial Port or afterthe | »  Word Swap - After executing a word swap on 32-bit hex value

module receives input data from the Serial Port. 11112222, the result is 22221111.

« Byte Swap - After executing a byte swap on 32-bit hex value
11223344, the result is 22114433,

« Word and Byte Swap - After executing a word and byte swap on 32-bit
hex value 11223344 the result is 44332211.

Termination Mode/ Selecting the termination mode of each channel. Choose to ignore or Ignore End Delimiter (default) - Transmits packet based on number of

Delimiter include the delimiter. bytes specified only.

« Exclude Delimiter - Determines end of data when it finds the
Termination Delimiter characters, but doesn’t transmit the
Termination Delimiter bytes with the packet.

+Include Delimiter - Determines end of data by Termination Delimiters
and transmits them.

Termination Delimiter 1 | Configure the channel's termination delimiter. « 7hit$00...97F
- 8bit$00...FF

Termination Delimiter2 | Configure the channel's termination delimiter. « 7hit$00...97F
« 8bit $00. . .5FF ($FF = disabled)

Generic ASCII Transmit Methods

To transmit the ASCII packet based on the number of characters, follow these
steps:

1. For this method, configure Termination Mode for Ignore End
Delimiter.

2. After copying the characters into the ASCIL.TxData output tag array,
write the number of characters into the ASCIL.TxDataLength output
tag, then increment the ASCILTXID output tag.

To transmit the ASCII packet based on the termination delimiter characters,
follow these steps:

1. For this method, configure Termination Mode for either Include or
Exclude.

2. After copying the characters into the ASCIL.TxData output tag array,
copy the two configured termination delimiter characters as the next
two characters in the array, then increment the ASCILTxID output tag.
While doing this, keep the TxDataLength output tagat 0.

TIP  Include transmits the packet with termination delimiter characters, and
exclude does not.
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Generic ASCII Receive Functions

Table 6 - Generic ASCII Receive Functions

Swap Mode Swapping is done before the module sends output data to the Serial Port | « No Change (default)
or after the module receives input data from the Serial Port. « Word Swap - After executing a word swap on 32-bit hex value
11112222, the result is 22221111.

« Byte Swap - After executing a byte swap on 32-bit hex value
11223344, the result is 22114433.

« Word and Byte Swap - After executing a word and byte swap on 32-bit
hex value 11223344 the result is 44332211.

Handshake Mode Determines how the serial module passes the received data from the « Master/Slave (default) - User logic must increment the ASCII.RxID
serial port to the controller. output tag in order to receive the next packet of data into the
ASCIl.RxData input tag.

« Immediate - ASCIL.RxID input tag increments automatically indicating
that the next packet of received data is available in the ASCII.RxData
input tag.

Message Timeout The timer resets every time that the module receives a new byte from the | « 0= Disabled (default)
Serial Port. . 1...32,767 ms
If a Timeout occurs, the Non-Delimited Flag is set, and Received Data is
regarded as a new record to produce.
Pad Character Character that is used to fill the remainder of the ASCII.RxData array after | « 7 bit $00...$7F
the end of the received packet characters. Padding range is « 8hit$00...5FF

|.RxData[RxDatalLength] to |.RxData[Read Buffer Size].

Start Mode/ Delimiter

Select the usage of the Start Delimiter in the communication frame.
Choose to ignore, exclude, or include the delimiter.

Ignore Start Delimiter (default) - Start of received packet not based on
the Start Delimiter.

Exclude - Start of packet is determined based on the Start Delimiter
character, but this byte is not included in the ASCIl.RxData input tag.
Include - Start Delimiter is always the first byte in the ASCIl.RxData
input tag.

Start Delimiter

Beginning of the message.

7 bit $00...$7F

— Recommendation: When Delete Mode is enabled, do not configure
Start Delimiter to DEL character.

8 bit $00....$FF

Termination Mode/
Delimiter

Selecting the termination mode of each channel. Choose to ignore or
include the delimiter.

Ignore End Delimiter (default) - Receives packet based on number of
bytes specified only.

Exclude Delimiter - Determines end of data when it finds the
Termination Delimiter characters, but these bytes are notincluded in
the ASCII.RxData input Tag.

«Include Delimiter - Termination Delimiters bytes are included in the

ASCII.RxData input tag.

Termination Delimiter 1

Configure the channel's termination delimiter.

7 bit $00...$7F

— Recommendation: When Delete Mode is enabled, do not configure
Termination Delimiter to DEL character.

8 bit $00. .. $FF

Termination Delimiter 2

Configure the channel's termination delimiter.

7bit $00...$7F
8 bit $00. .. $FF ($FF = disabled)

XON/XOFF Selecting the flow control of each channel. - 0=Disable (default)
Enables software handshaking. + 1=Enable

Echo Mode The module sends all bytes received from Serial Portimmediately tothe | « 0= Disable (default)
serial port by 1 byte, and sends produced data to the controller. + 1=Enable
Enables retransmission of all received characters.

Delete Mode If the mode is ignored, it is handled as reqular ASCII data. Choosing CRT | « 0 =Ignore (default) - echoes DEL character same as any other
means that the module does not send previous data and is replaced by character
three characters. Choosing printer means that the module does notsend | + 1= CRT - receives DEL character, echoes backspace, space, backspace
previous data and is replaced by one character. « 2 =Printer - receives DEL character, echoes /' followed by previous

character
Read Buffer Size Max buffer length supported. - 1...256

(default = 256)
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Generic ASCII Receive Methods

When receiving the ASCII packet based on a fixed number of characters, the
number of characters is configured in the Read Buffer Size parameter.

e For this method, configure Termination Mode for Ignore End
Delimiter.

When receiving the ASCII packed based on timeout since the last character
was received, the timeout in milliseconds is configured in the Message
Timeout parameter.

e For this method, configure Termination Mode for Ignore End
Delimiter.

When receiving the ASCII packed based on Termination delimiters at the end
of the packet, if termination mode is “Include”, then the termination bytes
remain appended to the end of the data copied into the ASCII.RxData input
tag. If the termination mode is “Exclude”, then the termination bytes are

stripped off.

For Generic ASCII Sample Code, see page 101.
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Data Received from the Serial Port in Inmediate Mode

After the serial port receives data, it processes the data using the following
steps.

1. The serial module receives the packet.

2. If any of the following conditions occur, the serial module creates a
record.
a. Message Timeout timer expires.
b. The number of received bytes equals the configured Read Buffer Size.
c. Termination Delimiter bytes were received.

3. The serial module copies the data into the ASCII.RxData input tag,
copies the number of characters that are received into the

ASCILRxDataLength input tag, increments the ASCILRxID input tag
and sends it to the controller.

Figure 7 - Data Received from the Serial Port in Inmediate Mode
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Data Received from the Serial Port in Master/Slave
Handshake Mode

The serial port works in a handshake mode using the following steps.

1.
2.

The serial module receives the packet.

If any of the following conditions occur, the serial module creates a
record.

a. The Message Timeout timer expires.

b. The number of received bytes equals the configured Read Buffer Size.

c. Termination Delimiter bytes were received.

3. The record is added into the RxBuffer.

Once the RxID (Consume Tag) is incremented by the user logic, the
serial module takes the oldest record from RxBulffer, copies the data into
the ASCIL.RxData input tag, copies the number of characters received
into the ASCILRxDataLength input tag, and sends it to the controller.

Figure 8 - Serial Port Handshake Mode
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IMPORTANT  If Master/Slave Handshake is selected, dispose additional receiving data

from the serial port for saved data in the receiving buffer of the firmware.
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Modbus Master Data

Exchange

For the Modbus Master data exchange, the following definitions apply:
o Write - the Modbus Master writes data to the Modbus Slave.
e Read - the Modbus Master reads data from the Modbus Slave.

The Compact 5000 I/O Serial Module can get Modbus Data from
Produced/Consumed Data command, every RPL

Modbus Master Write Command

ControlLogix 5580/CompactLogix 5380

4
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ControlLogix 5580/Compact

Modbus Master Read Command
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Modbus Slave Data Exchange For the Modbus Slave data exchange, the following definitions apply:

e Write - the Controller and Modbus Master can write data to the

Modbus Slave.

e Read - the Modbus Master reads data from the Modbus Slave.

Modbus Slave Write Command

ControlLogix 5580/CompactLogix 5380

7

\".

Config Tag
Mapping Table

Output Tag Output
Data to Master

Input Tag Input Data
from Master

v\

5069-Serial Modbus Slave

/ Virtual Device Application \
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Modbus Slave Read Command

ControlLogix 5580/CompactLogix 5380
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Modbus Master Functions

In Modbus mode, the serial module supports both Modbus ASCII and
Modbus RT'U to connect to Modbus enabled devices like flowmeters, power
meters or remote RT'U talking on Modbus RTU/ASCIL

Table 7 - Modbus Master Configuration Parameters

Parameter Definition Available Options
Modbus Format Selecting communication method of Modbus of each « 0=RTU (default)
channel. + 1=Asl
— Intervals of up to one second may elapse between
characters within the message. Unless the user has
configured a longer timeout, an interval greater
than 1second means an error has occurred.
Response Timeout The Maximum Delay time of each channel until it receives | « 0...3600000 (x1 ms)
a response for Modbus Master Command from Modbus (default = 200)
Slave.
When the maximum time has passed, the Modbus
Master determines the Modbus Slave did not respond.
Broadcast Pause The Wait time of each channel until the Modbus Slave «0...3600000 (x1 ms)

finishes processing according to broadcasted command
from the Modbus Master.

The Modbus Master does not send the next command
until this time has passed.

(default = 200)

Inter-frame Timeout

Maximum delay time to receive Data of each channel

0is not a valid value. Use Table 8 and Table 9 to
determine the minimum value.

Retry Count This parameter specifies the number of timesa command | - 0...127

is retried if it fails. If the Master Port does not receive a (default = 0)

response after the last retry, the Slave devices

communication is suspended on the port for Error Delay

Counter scans.

Table 8 - Inter-frame Timeout Minimum Values (10 Bit)

Baud Rate Default Value 1Byte (10Bit) 3.5t (10Bit) Legal Range (10Bit)
1200 58000 8333.333 29166.667 29000. . .65535000 (us)
2400 28000 4166.667 14583.333 14000. . .65535000 (us)
4800 14400 2083.333 7291.667 7200. . .65535000 (us)
9600 7200 1041.667 3645.833 3600. . .65535000 (us)
19200 3500 520.833 1822.917 1750. ..65535000 (us)
38400 3500 260.417 911.458 1750....65535000 (us)
57600 3500 173.611 607.639 1750...65535000 (us)
115200 3500 86.806 303.819 1750. ..65535000 (us)
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Table 9 - Inter-frame Timeout Minimum Values (11 Bit)

Baud Rate Default Value 1Byte (11Bit) 3.5t (11Bit) Legal Range (11Bit)
1200 64000 9166.667 32083.333 32000. ..65535000 (us)
2400 32000 4583.333 16041.667 16000. . .65535000 (us)
4800 16000 2291.667 8020.833 8000. ..65535000 (us)
9600 8000 1145.833 4010.417 4000. ..65535000 (us)
19200 3500 572.917 2005.208 1750. ..65535000 (us)
38400 3500 286.458 1002.604 1750. ..65535000 (us)
57600 3500 190.972 668.403 1750...65535000 (us)
115200 3500 95.486 334.201 1750...65535000 (us)

Modbus Slave Functions

Table 10 - Modbus Slave Configuration Parameters

Parameter Definition Available Options
Modbus Format Selecting communication method of Modbus of each « 0=RTU (default)
channel. + 1=Asdl
— Intervals of up to one second may elapse between
characters within the message. Unless the user has
configured a longer timeout, an interval greater
than 1 second means an error has occurred.
Node Address Numbers to identify all modules that are connected to - 1...247
each channel. You must set a number not equal to 0. (default=1)

Inter-frame Timeout

Maximum delay time to receive Data of each channel

0is not a valid value. Use Table 8 and Table 9 to
determine the minimum value.

42

For Modbus Master and Modbus Slave Sample code, see page 104.
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Configure Compact 5000 1/0 Serial Module

This chapter describes how to configure your Compact 5000™ I/O serial
module in a Logix Designer application project. You can use the default
module configuration or edit the module configuration

TIP  When a controller establishes a connection to a remote 5069-SERIAL
module, it uses a class 3 connection. We recommend that you reserve one
class 3 connection on the Compact 5000 |/0 EtherNet/IP adapter to
establish a connection to the module. Otherwise, you can encounter a
“Connection Request Error: Module connection limit exceeded” error.

Topic Page
Before You Begin 43
(reate a New Module 44
Edit the Module Configuration 54
View the Module Tags 69
Before You Begin You must complete the following tasks before you can configure the module:

1. Create a Logix Designer application project.

2. Ifyou use the Compact 5000 I/O serial module as remote I/O module,
add a Compact 5000 I/O EtherNet/IP adapter to the project.

For more information on how to add a Compact 5000 I/O EtherNet/IP
adapter to a Logix Designer application project, see the EtherNet/IP
Communication Modules in 5000 Series Systems User Manual,
publication ENET-UMO004.

IMPORTANT  Use Studio 5000 Logix Designer® Version 31 or greater. You must install an
Add-On Profile to use the serial module. To find the Add-On Profile go to the
Product Compatibility and Download Center (PCDC).
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Create a New Module After you create a Logix Designer application project and, if necessary, add a
Compact 5000 I/O EtherNet/IP adapter to the project, complete the
following steps to create a module in the project.

There are two methods to add modules to your Logix Designer
application project.

e Discover Local I/O Modules

e Discover Remote I/O Modules

Discover Local I/0 Modules

To use the Discover Modules method with local I/O modules, complete
these steps.

1. Go online with your Logix Designer application.
2. Right-click the 5069 Backplane and choose Discover Modules.
The Logix Designer application automatically detects available modules

that are connected to the backplane.

Controller Organizer - 0 X

& °s5
b Controller Serial_application
b 1 Tasks

4 Maticn Groups
Ungrouped Axes

4 Alarm Manager
B Assets

I Logical Model
i IO Configuration

4 5069 Backpeses
E:;‘ [0] 506 E New Module...
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3. Atthe Select Module Type window, click Create to add the discovered

module to your project.

- ] = = —— o e W e
Catnlog | Mads Ducovery | Fivostes
e Firwian Ackiteral Inlormaticn Action
[ SRS Pk plare
8 1) 5SS HECIOM I2 o acbon nesded. Moduls maehs in g
i
4
v
Clase on Cremie [ Conntn |
4. At the New Module window, configure the module properties and
click OK.
— : - W
' New Module, - -
- General” General
i Connection
= ’:"_‘:n”'e o Type: 5069-0B8 8 Point 24V DC Output, Source
..... oirts
Vendor: Allen-Bradley
Parent: Local
fl Mame: Local_DC_digital_output_module Slat:
Description: L
f Module Definition
Series: A
Revision: 3.001
N Electronic Keying:  Compatible Module
I
Il Connection Data
fl Output Data Data
I
[l
-
Status: Creating

( oKi ) Cancel
NS |
—
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5. At the warning dialog box, click Yes.

TIP  Ifyou inhibit the module connection, you must remember to
uninhibit the connection later.

RSLogix 5000 [

DANGER. Online module creation.
5

Creating new medule online could affect running system,

To prevent module creation from affecting running system, create
module with connection(s) inhibited.

[ inhibit module connection(s).

Create new module online?

Yes No

6. Close the Select Module Type dialog box.

To add additional local I/O modules with this method, complete one of the
following:

e Ifyou cleared the Close on Create checkbox when you created the first
I/O module, repeat steps 3...6.

e Ifyoudid not clear the Close on Create checkbox when you created the
first I/O module, repeat steps 2...6.
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New Local I/0 Modules

To use the New Module method with local I/O modules, complete these steps.

TIP  This example shows how to add a local I/0 module when the Logix Designer
application project is offline.
You can add new modules when the project is online, if desired. In this case,
the steps are similar to the steps described in Discover Local I/0 Modules on

page 44. One exception is that, in step 1, you choose New Module instead of
Discover Modules.

1. Right-click the 5069 Backplane and choose New Module.

Controller Organizer v 0 x

& °s

Controller Serial_application
Tasks
Muotion Groups

Ungrouped Axes
Alarm Manager
Assets
Logical Model
170 Configuration
5069 Backplane
Eﬁ! [0] 5069-L340ERM Serial_ap
ﬂ [1] 5069-IF8/A Local_analoc
B [2] 5069-0X4L/A Local_digit
Zr A1/AZ, Ethernet

E{j 5069-1L340ERM Serial_applic

[l Mew Module...

Import Modul

Discover Modules...

Paste Ctrl=V

Print
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2. Select the module and click create.

r =
Select Module Type —— ™
Catalog | Module Discovery | Favarites
Enter Seach Text for Module Type... Clear Filters Hide Filters #
Module Type Category Fiters Module Type Vendor Fiters
Anialog Rockwell Automation/Allen-Bradley
Communication
Digital
Miscellaneous
Specialty
~ Catalog Number Description Wendor Category -
5065-Y4 4 Channel Voltage /Curent/RTD, Thermocouple Analo Rockwell Autom Analog
| B065-0A18 16 Poirt 85V-264V AC Output Rockwell Autom...  Digital
.| 50650816 16 Poirt 24V DC Qutput, Source: Rockwell Autom...  Digital
i B065-0B16F 16 Poirt 24V DC High Speed Output, Source Rockwell Autom...  Digital n
5065088 8 Poirt 24V DC Output, Source Rockwell Autom...  Digital
5065-0F4 4 Channel Voltage /Curent Analog Output Rockwell Autom Analog
B063-0F8 8 Channel Violtage,Curent Analog Output Rockwell Autom...  Analog s
50650W16 16 Poirt AC/DC Relay Output, N.O Rockwell Autom Digital 3
B063-0W4l 4 Poirt AC/DC Relay Output, Isolated, N.O. Rockwell Autom...  Digital
5065-0X4l 4 Poirt AC/DC Relay Output, Isolated, N.O./N.C Rockwell Autom Digital
5065-SERIAL 2 Channel Serial Interface: Rockwell Autom...  Communication i
< 1 | »
18 of 18 Module Types Found
[F] Close on Create Crﬁ*’g\; Close Help
(% —

3. At the New Module window, configure the module properties and
click OK.

,
e - = e

[ -Genea*  General
~Connestion
----- Modue Irfo
Type 5083-SERIAL 2 Channel Serial Interface
Vendor. Rockwel Automation/Allen-Bradiey
Parert Local
Name Local_SERIAL_module Siot:
i Description: 7
1
| .
N Module Definition
1
N Series: A
il Revision: 1.001
i Blectronic Keying:  Compatible Moduie
|
il Connection Data
i Channel 0 Disabled
Channel 1 Disabled

|| status: Creating [ ok ‘,\S] [,} Cancel | [ Hep

To add additional local I/O modules with this method, complete one of
the following:

e Ifyou cleared the Close on Create checkbox when you created the first
I/O module, repeat steps 2...3.

e Ifyou did not clear the Close on Create checkbox when you created the
first I/O module, repeat steps 1...3.
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Discover Remote I/0 Modules

To use the Discover Modules method with remote I/O modules, complete
these steps.

1. Go online with your Logix Designer application.

The project must include at Compact 5000 I/O EtherNet/IP adapter.

2. Right-click the Compact 5000 I/O EtherNet/IP adapter and choose
Discover Modules.

The Logix Designer application automatically detects available modules
that are connected to the backplane.

Controller Organizer * I X

a o5

[ Controller Serial_application
4 Tasks
4 Motion Groups
Ungrouped Axes
[ Alarm Manager
4 Assets
Y. Logical Model
4 | I/0 Configuration
P B3 5069 Backplane
4 o A1/A2, Ethernet
Eﬁ! 5063-L340ERM Serial_application

4 E, 5069-AENTR Remote
B Hewitodis

B3 5069 Backplane
Discaves Hndulu.t}

X Cw =X
] Copy =L

3. At the Select Module Type window, click Create to add the discovered
module to your project.

T Lo T I= ‘-_ '_"' _'_

Cmmng, Sk Decvers | Lpvme

| [T [— [ET——— o=
| . s

| B nAR DELY P e it M pi
| 9 i e SRR g

Cop Thoms (L=
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4. At the New Module window, configure the module properties and click

i = - =
| General| General

- Connection”

- Module Info*

i Type: 5068-SERIAL 2 Chanrel Serial Interface

#J- Channel 0*

& Channel 1° Vendor: Roclowell Automation/Allen-Bradley
Parent: Remote_Compact_5000_10
Name: Remote_SERIAL_module Slat: 3
Description

Module Definition

Seres: A

Revision: 1008

Blectroric Keying:  Compatble Module

Connection Data

Channel 0 Generic ASCI
Channel 1 Kodbus Master

Chenge ...
Status: Creating OKI: ! Cancel Help
5. At the warning dialog box, make sure that Inhibit module connection is
selected and click Yes.
"sLogix 5000 =]

DANGER. Online module creation.

|19

Creating new module online could affect running system.

To prevent module creation from affecting running system, create
module with connection(s) inhibited.

[ Inhibit module connection(s).

Create new module online?

L)) w ]

6. Close the Select Module Type dialog box.

To add additional remote I/O modules with this method, complete one of
the following:

e Ifyou cleared the Close on Create checkbox when you created the first
I/O module, repeat steps 3...6.

e Ifyou did not clear the Close on Create checkbox when you created the
first I/O module, repeat steps 2...6.
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New Remote I/0 Module

To use the New Module method with remote I/O modules, complete
these steps.

TIP  This example shows how to add a local I/0 module when the Logix Designer
application project is offline.

You can add new modules when the project is online, if desired. In this case,
the steps are similar to the steps described in Discover Local I/0 Modules on

page 44. One exception is that, in step 1, you choose New Module instead of
Discover Modules.

1. Right-click the 5069 Compact I/O EtherNet/IP adapter and choose
New Module.

Controller Organizer * I X

a o5

[ Controller Serial_application
4 Tasks
4 Motion Groups
Ungrouped Axes
[ Alarm Manager
4 Assets
Y. Logical Model
4 | I/0 Configuration
P B3 5069 Backplane
4 o A1/A2, Ethernet
Eﬁ! 5063-L340ERM Serial_application
4 B 5069-AENTR Remo
B3 5069 Backplane;

| % cut Ctrl=X
1 copy Ctrl+C
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2. Select the module and click Create.

Select Module Type
Catalog | Module Discovery | Favorites
Lnter Search Clear Filters Hide Filters % I
Module Type Category Fiters Module Type Vendor Fiters
Analog Rockwel Automation/Alen-Bradiey
Communication
Digial
Miscellansous
Specialty
Catalog Number Description Vendor Category i
50634 4Channel Voltage/Curent/RTD. Themocauple Analo...  Rackwell Atom... Analog
5063.0A16 16 Point B5V-264V AC Output Rockwell Atom... Digtal
50630816 16 Point 24V DC Output, Sourcs Rockwell Atom... Digtal
5063.0816F 16 Point 24V DC High Speed Output, Source Rockwel Atom... Digtal I
5063088 8 Poirt 24V DC Output, Source Rockwell Atom... Digtal
5063.0F4 4 Charnel Voltage/Curent Anslog Otput Rockwel Atom... Analog
5063.0F8 8 Channel Voltage/Cument Analog Output Rockwel Autom... Analog L
5063.0W16 16 Point AC/DC Relay Output, N.O Rockwell Atom... Digtal 3
5063.0W4I 4Point AC/DC Relay Output, solated, N.O) Rockwel Atom... Digtal
5063.0X41 4 Poit AC/DC Relay Output, Isolated, N.O/N.C Rockwell Atom... Digtal
5063-SERIAL 2 Charnel Serial Interface: Rockwell Autom...  Communication '
4 [0 ] r
18 of 18 Module Types Found

[C] Close on Create Crealy Close Help

The New Module dialog box appears with a list of categories on the left
side. The number and type of categories varies by module type.
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3. You can click OK to use the default configuration as shown or edit the
module configuration. The rest of this chapter describes how to edit

module configuration categories.

Maodule Infy

S Cerrsing

Ty
Wenidor

Farenl

Cunnecien
Channgl
Channai 1

S0RF-SEHIAL 2 Chanmel Serdal bbedace
Feckvnl Aulomation. Kierr-tradey

sl

1001

- Compatible Madus

Dala
Dipabie-d

To add additional remote I/O modules with this method, complete one of

the following:

e Ifyou cleared the Close on Create checkbox when you created the first

I/O module, repeat steps 2...3.

e Ifyoudid not clear the Close on Create checkbox when you created the
first I/O module, repeat steps 1...3.
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Edit the Module You click the category names in the New Module dialog box to view and
Con figu ration change the configuration parameters.

IMPORTANT  This chapter shows how to edit configuration when you add the module to
the Logix Designer application project.
If you access the module configuration after it is added to the project, the
dialog box is named Module Properties. The same categories are displayed
as the categories displayed on the New Module dialog box.

Some new module configuration categories apply to all Compact 5000 I/O
digital modules. Some categories are specific to the module type.

The following categories apply to all Compact 5000 I/O modules and are
described in this section.

o General Category

e Connection Category

Module Info Category

View the Module Tags

General Category

The General category appears first when you create a module. The parameters
in this category are the same for all Compact 5000 I/O modules.

You use this category to complete the following optional tasks:
e Name the module.
e Assign a slot number. (required)
e Describe the module.

o Access the Module Definition.
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Module Definition

Module Definition parameters are available on the General tab of the Module
Properties dialog box in the Logix Designer application project. The module
definition can only be edited during offline mode.

IMPORTANT  To access the module definition parameters, click change on the general
screen.

Table 11 describes the parameters on the Module Definition dialog box.

Module Definition* & " — - 5
General
+Channel 1 I
Series: A b
Revision: 1 - 008 5
Electronic Keying: ICnmpauble Module =
Connection Data =
Channel 0 Generic ASCI vl
Channel 1 Medbus Master L3
[ ok ] [ cancel | [ rep
=
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Table 11 describes the parameters that are available on the Module Definition

dialog box.
Table 11 - Module Definition Parameters
Parameter Definition Available Choices™
Series Module hardware series Module-specific
Revision Module firmware revision, including major and minor revision levels Module-specific
Electronic Keying Software method by which you reduce the possibility of using the wrong device in a control system. Exact Match
For more information, see the following: Compatible Module
« View the Module Tags on page 69 Disable Keying
« Electronic Keying in Logix 5000 Control Systems Application Technique, publication LOGIX-AT001
Connection «Definition establishes a connection between the controller and the module. Data
Channel 0/1 Determines the following for the module type you configure: Disabled
+ Determines the protocol that is used on Channel 0 or 1 Generic ASCII
Modbus Master
Modbus Slave
For more information, see
Table 12.
(1) The choices that are available vary by module type and catalog number.
Table 12 - Communication Mode Definitions
Communication Mode Definition
Disabled The channel is unused and no physical connection is enabled between the controller and the serial module.
Generic ASCII A general mode of serial communication where you can define any user data to be transmitted or received in the communication.
Modbus Master The device sends Modbus queries or write commands to the slaves devices connected to it.
Modbus Slave The devic operates as a slave e to an external master and waits for commands from the Master.
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Depending on your parameter choice for one channel, you can have additional
configurable parameters. The parameters are available on the left-side
corresponding pages. Depending on what you choose, you can have additional
parameters.

e Ifyou choose Modbus Master, see Figure 9 for an example of your
options.

e Ifyou choose Modbus Slave, see Figure 10 for an example of your
options.

Figure 9 - Modbus Master Module Definition Parameters

Module Definition*

- ==
Channel 0 - Modbus Master |

Commend| CMMUNCELEN | pata Type Function Code Porail [iiaiostanl I R Swap Mode ot | Feutvane I:\

0 Continuous ||| BOOL |« Read Coils - 2 0 1 0 No Change - (=] i
Continuous |w| BOOL |w| ReadDiscretelnputs |« 1 0 1 0 No Change =l [
2 Continuous  |w|| BOOL | Write Single Coil - 1 0 0 No Change - =]
3 Continuous  |w|| BOOL |+ Write Multiple Coils || 1 0 1 0 No Change = [0
4 Continuous |w]| INT |+] Read Holding Registers |y 1 [} 1 [} Byte Swap =&
3 Contnuous |w| T |w| Read Input Registers || 1 0 1 0 Byte Swap =/
3 Continuous |w]| INT [4] Write Single Register |4 1 [} [} Byte Swap ==
7 Contnuous ]| INT |4] 'Write Muttiple Registers | o] 1 0 1 0 Byte Swap ==
3 5 Contiuous |wl| INT || Read Holding Registers v 1 [} 1 [} Mo Change =&
= 9 Contnuous || REAL |y| Read Holding Registers || 1 0 1 0 No Change = |\
- 10 Continuous _ |w)| REAL || Read input Registers o] 1 [} 1 [} No Change H 7
= 11 Continuous |« REAL |«| Write Multiple Registers | o 1 0 1 0 No Change - [
- 12 Conditional || BOOL | Write Single Coil ] 1 [} No Change ==
= 13 Conditional || BOOL |« ‘Write Multiple Coils. - 1 0 1 No Change - [
- 14 Conditional || INT |w]| VWrite Single Register | o) 1 [} No Change = /@
= 15 Conditional |« INT | Write Multiple Registers | & 1 0 1 No Change - ]
- 16 Conditional || REAL |w| Wirite Mulliple Registers |w) 1 [} 1 No Change ==
= 17 Disabled - - - - =]
18 Disabled || = = = 0
19 Disabled | = = B
20 Disabled || = = = 0
21 Disabled | = = B
37 Disabed || = = ==
23 Disabled - ~ > = [F

24 Disabled [« - - =l = -

ok | [ cancel | [ hHeb |

IMPORTANT  On the module definition screen, you will see two options at the top for
moving the commands up and down. If either of these buttons are used,
make sure the user program is adjusted to reflect the new location of the
command or the program will show and error.

Table 13 shows definitions of the Modbus Master configurable parameters.
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Table 13 - Master Command List Modbus Master Parameters

Parameter

Definition

Communication Method

Communication Method:
« Disabled
« (Continuous - sending the command based on the Poll interval value.
« Conditional - only for Write command and triggered when the write value has changed.
— After initialization, the base value for conditional is 0. So if the first consumed data is not 0, the conditional command is transmitted.
If you want to use value 0, you must set another value and reset the value to 0 again.

Data Type

- BOOL
« INT
- REAL

Function Code

+ Read Coil Status- This code reads Modbus addresses 000000. ..065535. These bit values indicate coil status.

+ Read Input Status- This code reads Modbus addresses 100000. .. 165535. These read-only bit values indicate discrete input status.

+ Read Holding Registers - This code reads Modbus addresses 400000. . .465535. This is a 16-bit word value.

« Read Input Registers - This code reads Modbus addresses 300000. . .365535. They are also 16-bit word values, but are Read Only data.
The Modbus Master cannot write to these registers.

« Force Single Coil - This code writes to Modbus addresses 000000. . .065535. This command writes to only one coil.

+ Preset Single Register - This code writes to Modbus addresses 400000. . .465535. This command writes to only one coil.

« Force Multiple Coils - This code writes to multiple coil values to the slave addresses 000000. . .065535.

« Preset Multiple Registers - This code writes to multiple register values to the slave device at addresses 400000. . .465535

For more information about Master Command List Function Codes see Appendix B.

Slave Address

Node Address of the Modbus Slave device (1...247 and 0 for broadcast).

Modbus Address Offset (0-based)

Offset to the actual Modbus Address. Holding Register address of 400003 is equal to 00003 in the Modbus Address offset. (0. . .65535).

Data Length

Number of data points being read (1...125 for registers, 1...2000 for coils and discrete inputs) or written (1...123 for registers, 1...1968
for coils.

Poll Interval « 0 —keeps repeating as fast as possible.
+ 1...32,767- the time, in seconds, for the command to be sent periodically in Continuous mode.
Swap Mode « No Change — no swapping of data
« Word Swap — Words are swapped before sending out, e.g., 11112222 = 22221111
« Byte Swap —each byte is swapped. e.g., 11223344 = 22114433
« Word and Byte swap — both word and byte is swapped.
Fault Enable + Check to write the Fault Value into the received data if this Read Command fails. This does not apply to write commands.
Fault Value « User-defined value to replace received data.
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Master Command List Limitations

e A maximum of 50 commands can be created. The commands are subject
to available connection memory.

e Each Modbus Master supports up to two data connections.

e Each data connection supports a max of 446 bytes of read data and 482
bytes of write data. For a second connection, the connection supports a
max of 450 bytes of read data.

e FEach command can have a max of either 125 words read or 123 words
write or 2000 coils/discrete input read or 1968 coils written.

e FEach command uses:

— Two bytes of input data per holding register or input register read.

— One byte of input data per every 1...8 coils or discrete inputs read.

— Two bytes of output data per holding register written.

— One byte of output data per every 1...8 coils written.

e Anerror message appcears when connection memory is CXCCCdCd.

Master Command Memory Usage

The following is an example of master command memory usage.

¢ Maximum single connection configuration for registers:

Communication . Slave Modbus Address Data Foll Fault
Command Method Data Type Function Code Address Offset Length | Interval (s) Swap Mode Enable Fault Value
0 Continuous || INT ||| Read Holding Registers |..| 1 0 125 0 No Change sl [
1 Continuous || INT ||| Read Holding Registers |..| 125 58 0 No Change el [
2 Condttional .| INT .|| Write Multiple Registers || 1 0 123 No Change el [
3 Condttional |+ INT  |..|| Write Multiple Registers || 1 123 118 No Change el [
— 223 words * 2 bytes/word read = 446 input bytes
— 241 words * 2 bytes/word written = 482 output bytes
¢ Maximum single connection configuration for coils:
Communication . Slave Modbus Address Data Foll Fault
Command Method Data Type Function Code Address Offset Length | Interval (s) Swap Mode Enable Fault Value
0 Continuous ||| BOOL || Read Coils sl 1 0 2000 0 No Change .|
1 Continuous .|| BOOL || Read Coils |5l 2000 1576 0 No Change el [
2 Conditional ||| BOOL |+ Write Multiple Coils || 1 0 1968 No Change el [
3 Conditional ||| BOOL |+ Write Multiple Coils || 1 1968 1888 No Change el [
— 3576 bits / 8 bits/byte read = 447 input bytes
— 3856 bits / 8 bits/byte = 482 output bytes
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Figure 10 - Modbus Slave Module Definition Parameters

Module Definition*

~ General
i Channel 0=

Channel 1 - Modbus Slave

No Register Type Data Type | Register Start Address| Register Length Data Index -
0 Coils |w)| BOOL |l [ 1 0 d
1 Discrete inputs |w| BOOL |« 0 1 0

2 Input registers |« | INT |« 1 1 1

3 Input regisiers || REAL | 2 1 2

4 Holding registers « | INT |« 3 1 3

c Holding registers w| REAL | 4 1 4

5 Disabled | ™

T Disabled - >

B Disabled | =]

9 Disabled - >

10 Disabled | =]

11 Disabled  |» =

12 Disabled | =]

13 Disabled - >

14 Disabled || =

15 Disabled  |» -

16 Disabled || =

7. Disabled  |» -

18 Disabled || =

19 Disabled || =

20 Disabled | =

21 Disabled || =

22 Disabled - -

23 Disabled || ™

24 Disabled > L 4

25 Disabled ] ™ &

oK

) Com ] |

Help

)

IMPORTANT  On the module definition screen, you will see two options at the top for

moving the commands up and down. If either of these buttons are used,
make sure the user program is adjusted to reflect the new location of the

command or the program will show and error.

Table 14 shows definitions of the Modbus Slave configurable parameters.

Table 14 - Modbus Slave Module Definition Parameters

Parameter

Definition

Register Type

- Disabled (default)

- (Coils

« Discrete Inputs
+ Input Registers
+ Holding Registers

Data Type

- BOOL
« INT
+ REAL

Register Start Address

o 0...65535
(default=

0)

Register Length

« Dependent on Data Type

— BOOL:1

... 128

(default=1)

- INT: 1.

.100

(default=1)

- REAL:1

...50

(default=1)

Data Index

Location of data in the output or input tags depending on the register type defined.
For more information, see the following section on Data Index.
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Data Index

This value indicates the offset of the register type address in the controller tags
that allows the serial module to read or write the required data to or from the
controller.

Each register type has a predefined array size it can be used for the Modbus
Slave as indicated in the Modbus Slave Address Table Limits. For example, a
Holding register has the limit of 100 INT. The array size is 0...99 and the Data
index is 0...99 when the Holding register is used depending on the size and the
location where you want to store the information.

If you exceed the data limit an error may occur. This error would appear like

Figure 11.

Figure 11 - Data Index Error

sl | Chammel 1 - Modius Slave
Channel 0
Channsl 1* Lip Doy
Hn Register Type | Dindn Type | Register Stan Addreas | Rngister Length | fingn indnx A
i Hoklirgg registers o] T .. i E] il
1 Drsided o] ]
: - et 2
] b || -
4 Dissiied o] L]
= - et 2
4] b || -
Fi Dissiied o] L]
~ - et 2
Fl Disabied || ” Lugs Desigrer
10 Dissiied o] L]
11 Dicsbled || a4 Heguiber Mappmg Moo 0 Tals Indes’ ever range.
12 A el ” slark anclex = B9 Enad index = 102, Mamimum index = 100,
13 Dissiied o] L]
15 b || -
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Modbus Slave Address Table Limits

Up to 30 data point ranges can be created, subject to available memory:

200 byte maximum of Holding registers (up to 100 IN'Ts or 50
REALs)

200 byte maximum of Input registers (up to 100 IN'Ts or 50 REALs)
Up to 128 Coils (Data Indexes 0...15 at 8-bit boundaries)
Up to 128 Discrete inputs (Data Indexes 0...15 at 8-bit boundaries)

Modbus Slave Data Mapping Example

Channel 1 - Modbus Slave

Up Down

No. Repgister Type Data Type | Register Stari Address| Reagister Length Data Index
1] Holding registers .. | NT o] 3 3 0

1 Holding registers .. | NT o] 32000 T 3

2 Holding registers|s. | INT 539 50 10

3 Coilz lsell BOOL o o a 0

4 Coils aell BOOL o 10 1 1

i Caoils sl BOOL o 22000 17 2

(i} Coils aell BOOL o 999 a8 5

62

Local:1:01.Slave.HoldingRegister[0...2] = 400003...400005
Local:1:01.Slave.HoldingRegister[3...9] = 432000...432006
Local:1:01.Slave.HoldingRegister[ 10...99] = 400999...410088
Local:1:01.Slave.Coils[0].0...0.7 = 000000...000007
Local:1:O1.Slave.Coils[1].0 = 000010
Local:1:01.Slave.Coils[2].0...[4].0 = 0320000...032016
Local:1:O1.Slave.Coils[5].0...[15].7 = 000999...001086

4 Local:1:01.Slave {..} AB:5000 ModbusSlave ..
Local:1:01.Slave.Run 1 BOOL
b Local:1:01.Slave.SequenceNumber 0 INT
b Local:1:01.Slave.HoldingRegister {..} INT[100]
» Local:1:01.Slave.Coils {..} SINT[16]
b Local:1:01.Slave.InputRegister {..} INT[100]
» Local:1:01.Slave.Discretelnput {..} SINT[16]
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Connection Category

The Connection category lets you complete the following tasks:
e Sect the RPI rate. For more information on the RPI, see on page 24.

e Inhibit the module. For more information on inhibit the module, see

page 26.

e The connection over EtherNet/IP will be Unicast only.

¢ Configure whether a connection failure while the controller is in Run
module causes a major or minor fault.

TIP  The Module Fault area of the Connection category is useful during module

troubleshooting. For more information on the Module Fault area, see
page 71.
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Generic ASCII

Figure 12 - Generic ASCIl Connection

9 thoduie Popertes seras paosecra soer seuas on < [

Deraral Comnection
-~
Headula Infa
e 0
G ASCH Recees B | .
Curanis ASCH Tramamt haTe ﬁomrm?al:::ma-.m_ “;r:rmn::-'_
e DASCl a0 2207500 | Unicasd ]
Inihibit Moxiule:
| Majr Fant O Comitler 11 Corvescion Fals Weile i flun Morde

Figure 13 - Generic ASCIl Module Info

B o propaes o sossseunt oo [

| -Geneel  Module Info
Connection
Modue Info —— S
- Channel 0 enineaton ©
Generc ASCII Receive Vendor: Major Fauit:
Generic ASCI Transmit Minor Fauit:
Product Type: Internal State:
Product Code:
Revision: Configured:
Serial Number: o
oS ER e Module Identity:
Refresh
Status: Offine OK | [ Cancel Apply Help

Figure 14...Figure 16 show the communication port that defines the baud rate,

serial media setting, and receive and transmit settings.

Figure 14 - Generic ASCII Channel Parameters
B Mo Properte:Locat 060 semat Loow < [

[ ~Gered  Channel D
Connection
Module Info
=] Baud Rate: 19200 -
Generic ASCI| Receive
e [
par:
Serial Media: RS-232C -
Duplex: NoHandshake =
Continuous Carrier
RTS SendDelay: (x20ms)
RTSOffDelay: 0 (20 ms)
DCD WaitDelay: | 1 (x1seq)

Status: Offine Apply Help

For module function definitions, see Common Module Functions on page 29
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Figure 15 - Generic ASCII Receive
[ Mosute Properies: Locat tsoss-seruat 1oan) < [

General Channel 0 - Generic ASCIl Receive
Connection
-~ Module Irfa

Swap Mode: [ xonpore

! [T cho Mode

Genenic ASCI| Transmit Handshake Mode: N

et ° Celus) Read Buffer Size: | 256 =] @Bytes)
Pad Character: $00
Start Delimiter: $00
Termination Mode:
Termination Delimiter: 1: 00 2. $00

Status: Offine Aoy Help

For more information, see Generic ASCII Receive Functions on page 33

Figure 16 - Generic ASCII Transmit
|8 Moot Properies oot o9 seoas ooy

General Channel 0 - Generic ASCIl Transmit
Connection
- Module Info

2 Céhanrve\ ! Swap Mode: Mo Change -

Generic ASCIl Receive
i Generic ASCI| Transmit
Termination Mode: Ignore End Delimiter -

Termination Delimiter: 1: $00 2 $00

Status: Offine Apoly Help

For more information, see Generic ASCII Transmit Functions on page 32
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Modbus Master and Slave

Figure 17 - Modbus Master and Slave Connection

B 5 o v~

Connection
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Y
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Figure 18 - Channel 0 and Channel 1 Parameters

B Moaule Propertes: SURLAL_PROJECTEL (5065 STRIAL LOOL = ;
Gl Channel 0
Cannecton
Hedda s
- Bl Batr: 15300 x|
Mescinrs Mt -
Crarnad 1 Dlos Bt & =
Modbus Save Iz
Partty [ -
Sy Bt n x|
Serial Meda: |Rs-2300 |
D bodmndshae ¥
ETiSerdislay: 20 )
RTS Off Delays o (%20 m5)
OCD WaitDelay: 1 T

For module function definitions, see Common Module Functions on page 29.

66 Rockwell Automation Publication 5069-UMO003A-EN-P - May 2018



Configure Compact 5000 1/0 Serial Module ~ Chapter 4

Figure 19 and Figure 20 show the detailed communication settings for
Modbus Master and Modbus Slave.

Figure 19 - Modbus Master Channel Parameters

Y o e v

Channel 1 - Modbus Masber
Mschade s
- Chaneel D P Parriid Mt AU -
S Chanwsdl 1 Etapinas Timsi: aK il msh
% .
Nt Siam Broadcat P! 00 {11 1)
Irker-Frame Treout: | 2500 {1 msh
Estry Counts ]
S Ol [Coe ] coen . Heln
e

For Modbus Master function definitions, see Modbus Master Functions on
page 41.

Figure 20 - Modbus Slave Channel Parameters

W rtainBregram - Mesbautine®

T e ropees o o6 st 000 [
Channgl | - Modbus Slave

Heatturs Format Madbis RTU w
Mockas Masle r 1
| Charnel 1 [rdwr Feome Timeoag: | 3500 [ Xl ms)
|
Ppske A g5 1
Sistat Dfine [ ] | caed Aix Help

For Modbus Slave function definitions, see Modbus Slave Functions on
page 42.
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Module Info Category

The Module Info category displays module and status information about the

module when the project is online. You can use this category to complete the
following:

e Determine the identity of the module.
e Refresh the data on the screen.

e Reset the module.

s - s

General* Module Info
Module Info™
& Identification Status
[ Ctrermet8
.. Genenc ASCIl Receive” Vendor: Major Fault:
g: Gen‘ewric ASCII Transmit™ Minor Fault:
- Channel 1* )
. Modbus Slave® adicipe Internal State:
Product Code:
F=iEmE Configured:
Serial Number: —
Product Name: Module Identity:
Refresh ResetModule | &
Status: Creating OK | [ cencel | [ Heb
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View the Module Tags

When you create a module, the Logix Designer application creates a set of tags

that you can view in the Tag Editor. Each configured feature on your module

has a distinct tag that is available for use in the controller program logic.

Complete the following steps to access the tags for a module.

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

Monitor Tags.

45 Controller Digital_example

; [ Controller

) Mew Tag...

-£5] Tasks

B% MainTask

i Ci. MainPr
.27 Unschedule

-5 Motion Groups

e —
| Meniter Tags [

Verify
Export Tags...

Print

[ | Ungrouped

The Controller Tags dialog box appears with data.

2. To view the tags, click the + symbols as shown.

=

‘

I

il

I

|
%

Paiiit

ks 4B 5000
H = e
1 # i Eel |8 5058 Crareed i

] wﬂn :": %

For more information on module tags, see Module Tags on page 75.
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Notes:
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Module Status Indicator

Troubleshoot Your Module

Topic Page
Module Status Indicator n
Compact 5000 I/0 Serial Module Status Indicators 73

Compact 5000™ I/O Serial modules use the following status indicators:

Module (MOD) Status Indicator - This indicator operates the same for all
Compact 5000 I/O Serial modules.

O Serial modules

Table 15 - Module Status Indicator - Compact 5000 I/0 Module

Table 15 describes the Module (MOD) Status indicator on Compact 5000 I/

Indicator State | Description Recommended Action
0ff The module is not powered. None if your application does not use the module
If your application uses the module and it is expected to be operating,
complete the following:
« Confirm that the system is powered.
« (onfirm that the module is installed properly.
Steady green The module has a connection to the owner-controller and is operating None

normally.
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Table 15 - Module Status Indicator - Compact 5000 /0 Module

Indicator State | Description

Recommended Action

Flashing green The following conditions exist:

« Both channels are disabled.

« The module is powering up.

« The module has powered up successfully.
« One of the following:

can result from missing, incomplete, or incorrect
module configuration.

— The module does not have a connection to the controller. A connection

Complete the following:

«Troubleshoot your Logix Designer application to determine what is
preventing a connection from the module to the controller and correct the
issue.

« (Confirm that the system conditions require the controller to be in Remote
Run mode or Run mode, transition the controller to one of those modes.

Steady red The module experienced a nonrecoverable fault. Complete the following actions:

1. (ycle power to the module.

2. Ifthe status indicator remains in the steady red state, replace the module.
Flashing red One of the following conditions exist: Complete one of the following:

« Amodule firmware update is in progress.
+Amodule firmware update attempt failed.

« The device has experienced a recoverable fault.
« A connection to the module has timed out.

« Let the firmware update progress complete.
- Reattempt a firmware update after one fails.

« Use the Logix Designer application to determine the cause of the
module fault.
The Connection and Module Info categories of the modules configuration
indicate the fault type.
To clear a recoverable fault, complete one of the following:
— Cycle module power.
— (lick Reset Module in the Logix Designer application project via the

Module Info category of the Module Properties dialog box.

If the fault does not clear after cycling power and clicking Reset Module,
contact Rockwell Automation® Technical Support.

« Use the Logix Designer application to determine if a connection has timed
out. The Connection category in the Module Properties for the module
indicates the module state, including if a connection has timed out.

If a connection has timed out, determine the cause and correct it. For
example, a cable failure can cause a connection timeout.
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Chapter 5

Compact 5000 I/0 Serial

Module Status Indicators

Figure 21 shows the Compact 5000 I/O serial Module Status indicators.

Figure 21 - Compact 5000 1/0 Serial Status Indicators

CHO TXD Indicator ————

CH O RXD Indicator

— %
CH1 TXD Indicator
CHT RYD Indicator —— %

—
=

A [rd
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11
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20000
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o

Table 16 - Channel Status Indicator Descriptions

™ Module Status Indicator

Do g Channel Status Indicators

Indicator State Description Recommended Action
off Channel [s di§abled orthereisno | None
communication
Steady Yellow Communicating None
Flashing Yellow Communicating None

Flashing Red

Serial Port Communication Error

Cycle module power.

Check serial port configuration and setup.
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Notes:
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Module Tags

Topic Page
Name Conventions 75
Access the Tags 76
Channel Configured Generic ASCII Tags 77
Channel Configured for Generic ASCII 78
Channel Configured for Modbus Master 82
Channel Configured for Modbus Slave 86
Name Conventions The module tags use defined naming conventions. The conventions are as
follows:

Module name
Slot number

Tag type and channel number — If Generic ASCII or Modbus Slave is
used in the Module Definition for the channel.

Tag type, channel number, and number of connections — If Modbus
Master is used in the Module Definition for the channel.

Parameter

Generic ASCIl and Modbus Slave Name Conventions

The following is an example for a Generic ASCII or Modbus Slave tag name.
The conventions for the example, “SERIAL_PROJECT:1:10.RunMode”,
would be the following:

SERIAL_PROJECT= name of the module
1 = slot number
10 = tag type (input) and channel number (0)

— The possible Compact 5000 I/O serial tag types are I (input) and
O (output)
— The possible channels are channel 0 and channel 1

RunMode = Parameter
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Access the Tags

76

Modbus Master Name Conventions

The following is an example for a Modbus Master tag name. The conventions

for the example, “SERIAL_PROJECT:1:100.RunMode”, would be the

following:

e SERIAL_PROJECT= name of the module

e 1 =slot number

e 100 = tag type (input), channel number (0), number of connections (0)

— The possible Compact 5000 I/O serial tag types are I (input) and

O (output)

— The possible channels are channel 0 and channel 1

— The possible number of connections are 0 or 1

¢ RunMode = Parameter

You can view tags from the Tag Editor.

1. Open your Logix Designer application project.

2. Right-click Controller Tags and choose Monitor Tags.

Controller Organizer

a "5

4 Controller Serial_application

Power-Up Handf€

Ungrouped Axes

3. Open the tags as necessary to view specific tags.

Monitor Tafg

4 Tasks .
4 % MainTask ) )
P L MainProgram Verify
Unscheduled BRI
4 Motion Groups Print

Scope Senal_appllcatlm ~  Show: All Tags

Name =g/~ Value + Force Mask

b Local1:10 =
4 Locall:00 =

4 Local1:00.ASCI {-.
Local1:00.ASCILTAD

v v

-+
-+
-+
0
Local:1:00.A5CILRxD 0
Local:1:00.ASCILTxDatalength 0
0

0

0

0

o

-

Local:1:00.ASCIL ClearBuffer
Local1:00.ASCILDTR
Localk1:00.ASCILRTS
Local:1:00.ASCILEXEC

-

Local:1:00.ASCILTxData {
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Channel COnfigured Generic  This section describes the tags that are created when you choose the Generic

ASCII Ta gs ASCII opflon fora Fhannel in the module definition dialog box as shown in
the following graphics.

T ot o s o I

¢~ General General
~ Connection
i Module Info . 5
Type: 5063-SERIAL 2 Channel Serial Interface
[=-Channel 0
! Generic ASCI| Receive Wendor Rockwell Automation/Allen-Bradley
... Generic ASCI| Transmit Bt T
Name first _serial_module Slot i
Description:

Meodule Definition
Series: A
Revision: 1.001

Blectronic Keying:  Compatible Module

Connection Data
Channel 0 Generic ASCH
Channel 1 Disabled
Moxdule Definid =
et L e—
" — General
Charreel ©
I3 '
anag! | B ® |
Ko 1 - L 5
Blectronk Keving: ll'.aqmd‘ll- Markir - |
Canmachion Dala -I-
(Channai 0 ! 3 A5 '\rJ
Chanaed 1 Db
Hdieis Masle

Hiod0ips Glawe
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Channel Configured for Input Tags
Generic ASCII

The following image shows the tags that are described in the following table.

Table 17 describes the input tags of channel 1 configured to the Generic

ASCIL
| <7 Controller Tags - Serial_application(controller) _
Scope: @Seﬁal_applicaﬁor ~ Show: All Tags ~ T
Name =2|« Value + Force Mask = Style Data Type
4 Local1:I0 [ [ AB:5000_ASCIELO
Local:l:0.RunMode 0 Decimal BOOL
Local:l:0.ConnectionFaulted 0 Decimal BOOL
Local:1:10.DiagnosticActive 0 Decimal BOOL
P Local1:10.DiagnosticSequenceCount 0 L\\, Decimal SINT
4 Local:1:10.ASCI .. .. AB:5000_ASCI_Chan...
Local:1:10.ASCILFault 0 Decimal BOOL
Local:1:10.ASCILUncertain 0 Decimal BOOL
Local:1:10.ASCIL TxDatal ost 0 Decimal BOOL
Local:1:10.ASCILRxDatal ost 0 Decimal BOOL
Local:1:10.ASCILParityError 0 Decimal BOOL
Local:1:10.ASCILTxFIFOEmpty 0 Decimal BOOL
Local:1:10.ASCILRxFIFOEmpty 0 Decimal BOOL
Local:1:10.ASCILMonDelimitedRecord 0 Decimal BOOL
Local:l:I0.ASCILHandshakeError 0 Decimal BOOL
Local:1:10.ASCILNewData 0 Decimal BOOL
Local:1:10.ASCIL TxDataSent 0 Decimal BOOL
Local:1:10.ASCIL TxDatal engthlnvalid 0 Decimal BOOL
Local:1:10.ASCILRxDatal engthlnvalid 0 Decimal BOOL
Local:1:10.ASCILFramingError 0 Decimal BOOL
Local:1:10.ASCILBufferOverRun 0 Decimal BOOL
Local:1:I0.ASCILCTS 0 Decimal BOOL
Local:1:I0.ASCILRTS 0 Decimal BOOL
Local:1:I0.ASCILDSR 0 Decimal BOOL
Local:1:10.ASCILDCD 0 Decimal BOOL
Local:1:0.ASCILDTR 0 Decimal BOOL
Local:1:I0.ASCILXOFF 0 Decimal BOOL
Local:1:10.ASCILBREAK 0 Decimal BOOL
b Local:1:10.ASCILTxAck 0 Decimal SINT
b Local:1:10.ASCILRxID 0 Decimal SINT
b Local:1:10.ASCILRxDatal ength 0 Decimal INT
b Locall:10.ASCILRxData [ {..} Decimal SINT[256]
b Local1:00 {-..} {-..} AB:5000_ASCIEC:0
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Table 17 - Generic ASCIl Input Module Tags

Name Data Type Definition Valid Values
Ix.RunMode BOOL Channel’s operating state « 0=ldle
« 1=Run
Ix.ConnectionFaulted BOOL Indicates if a connection is running. « 0= Connection running
The module sets this tag to 0 when connected. Ifthe moduleis | = 1= Connection not running
not connected, it changes the tag to 1.
Ix.DiagnosticActive BOOL Indicates if any diagnostics are active or if the prognostics « 0=No diagnostics active
threshold is reached. + 1= 0ne or more diagnostics are active or the
prognostics threshold is reached
Ix.DiagnosticSequenceCount SINT Increments for each time a distinct diagnostic condition is -128...127
detected, and when a distinct diagnostic condition transitions | The value of 0 is skipped except during module
from detected to not detected. power-up.
Set to zero by product reset or power cycle. Wraps from 255 (-1)
to 1 skipping zero.
Ix.ASCI.Fault BOOL Indicates that channel data is inaccurate and cannot be trusted | « 0= Good
for use in the application. « 1=Bad, causing fault
If the tag is set to 1, you must troubleshoot
the module to correct the cause of the
inaccuracy.
IMPORTANT: Once the condition that causes
the tag to change to 1 is removed, the tag
automatically resets to 0.
Ix.ASCII.Uncertain BOOL Indicates that the channel data can be inaccurate but the degree | - 0= Good data
of inaccuracy is not known. . 1=Uncertain data
If the tag is set to 1, you must troubleshoot
the module to correct the cause of the
inaccuracy.
IMPORTANT: Once the condition that causes
the tag to change to 1is removed, the tag
automatically resets to 0.
Ix.ASCII.TxDatalost BOOL The transmitted data was lost. « 0=Non-occurrence
Until Clear Buffer, this bit continues to set. + 1=0ccurrence
Ix.ASCII.RxDataLost BOOL The received data was lost. + 0=Non-occurrence
Until Clear Buffer, this bit continues to set. - 1=0ccurrence
Ix.ASCI1.ParityError BOOL Status that shows whether a parity error has occurred or not. «0=Non-occurrence
+ 1=0ccurrence
Ix.ASCIL.TXFIFOEmpty BOOL Data in transmit FIFO. The FIFO is not empty. The output FIFO has | < 0= Not Empty
not sent all of its data to the ASCII device. . 1=FEmpty
Ix.ASCII.RxFIFOEmpty BOOL Data in the receive FIFQ. The FIFO is not empty. The input FIFO + 0=Not Empty
has not sent all of its data to the interface. « 1=Empty
Ix.ASCI.NonDelimitedRecord BOOL Aninput record is received and sent to the interface thatwasnot | « 0= Not Produced
triggered by receiving a delimiter character. This event occurs « 1="Produced
when either the buffer is filled to its maximum receive size or a
Message Timeout has occurred.
Ix.ASCIl.HandshakeError BOOL Handshake error. Used for Handshake mode only. «0=Non-occurrence
+ 1=0ccurrence
Ix.ASCIl.NewData BOOL New data. Used for Handshake mode only. + 0=None
+ 1=NewData
Ix.ASCIl.TxDataSent BOOL Indicates that the module has sent the data indicated by the Tx | « 0= Not Complete
Transaction ID and can accept more transmit data. « 1=Complete
Ix.ASCIl.TxDataLengthlnvalid BOOL Indicates whether the Ox.ASCIL.TxDataLength is valid. « 0=2Correct
+ 1=Length of TxDataLength is illegal
Ix.ASCII.RxDataLengthinvalid BOOL Indicates whether the Ox.ASCII.RxDataLength is valid + 0= ~Correct

+ 1=Length of RxDataLength is illegalm
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Table 17 - Generic ASCIl Input Module Tags

Name Data Type Definition Valid Values
Ix.ASCII.FramingError BOOL Indicates whether an error in framing has occurred. +0=Non-occurrence
+ 1=0ccurrence
Ix.ASCI1.BufferOverRun BOOL Indicates whether a buffer overrun has occurred. + 0=Non-occurrence
+ 1=0ccurrence
Ix.ASCIL.CTS BOOL Indicates whether the (TS is active. + 0=Inactive
+ 1=Active
Ix.ASCILRTS BOOL Indicates whether the RTS is active. -+ 0=Inactive
+ 1=Active
Ix.ASCIL.DSR BOOL Indicates whether the DSRis active. «  0=Inactive
+ 1=Active
Ix.ASCI.DCD BOOL Indicates whether the DCD is active. + 0=Inactive
+ 1=Active
Ix.ASCII.DTR BOOL Indicates whether the DTR is active. - 0=Inactive
+ 1=Active
Ix.ASCIL.XOFF BOOL Flag for detection Xoff (Flow control) « 0=0n
+ 1=X0ffis detected
Ix.ASCII.BREAK BOOL Status shows whether a Break Interrupt occurred or not. + 0=Not Detected
If a Break Interrupt is detected, the module keeps receiving + 1=Detected
binary data from the Serial Port.
The Receive data includes null Data (0x00).
[x.ASCIL.TxAck SINT Feedback from the latest Transmit Transaction ID. . -128...127
Ix.ASCIL.RxID SINT Notification of receiving by updating number. - -128...127
Ix.ASCII.RxDataLength INT Length of Produce Data of each channel. « 1...256
Ix.ASClI.RxData[x] " SINT Received data from serial port. - -128...127

(1) Xrepresents any possible value 0. ..255

(2) Length greater than the Max buffer length defined in the module definition page.
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Output Tags

This screen capture shows the tags that are described in the following table.

Table 18 describes the output tags of channel 1 configured to the Generic

ASCII
Scope: newjrnjed ~ Show: All Tags * T
Name =2|= Value + Force Mask = Style Data Type
b Local:LiI0 {o {o AB:5000_ASCIEED
b Local:LiIl {o {o AB:5000_ASCIEED
4 Local1:00 [ [ AB:5000_ASCIEC:0
4 Local1:00.ASCT [ [ AB:5000_ASCI_Channel:C:0
b Local1:00ASCILT-D 0 Decimal SINT
b Local1:00.ASCILRD 0 Decimal SINT
b Local1:00.ASCILTxDatalength 0 Decimal INT
Local1:00.A5CILClearBuffer 0 Decimal BOOL
Local1:00.ASCILDTR 0 Decimal BOOL
Local:1:00.ASCILRTS 0 Decimal BOOL
Local1:00.ASCILEXEC 0 Decimal BOOL
b Local:1:00.ASCILRxDatalength 0 Decimal INT
4 Local1:00.ASCILTxData [ {..} Decimal SINT[256]
P Locall:00.ASCILTxData[0] 1] Decimal SINT
Table 18 - Generic ASCI Qutput Module Tags
Name Data Type Definition Valid Values
Ox.ASCILTXID SINT This ID is incremented when you want to transmit data fromthe | « -128.. 1279
serial port.
Ox.ASCIL.RXID SINT This ID is incremented when you receive data from the serial . -128...127%
port. It is only used in Master/Slave Handshake Mode.
0x.ASCIl.TxDataLength INT Length of Transmitted Data of each channel. « 1...256
Ox.ASCI.RxDataLength INT Length of Received Data of each channel. 1...256
Ox.ASCII.ClearBuffer BOOL If Clear Buffer the bit changes from 0 to 1, the Receive and « 0=No Change
Transaction buffer is cleared. « 1=Buffer Cleared
In Half Duplex, the RTS signal level is cleared (set to Inactive)
When itis at 0: Clearbuffer is triggered.
Ox.ASCII.DTR BOOL Signal level of DTR line sent out when rising edge of EXECbitis | « 0 =Inactive
detected. « 1=Active
Ox.ASCILRTS BOOL Signal level of the RTS line sent out when rising edge of EXEChit | « 0= Inactive
is detected. + 1=NActive
Ox.ASCILEXEC BOOL If EXEC bit changes 0 to 1, FW will output a signal level whichis | « 0= Inactive
setin the DTR/RTS tag. « 1= Active
Ox.ASCIL.TxData[x]"" SINT Output data from module. . -128...127

(1) 0..255

(2) The value of 0 must be skipped except during module power-up.
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Channel Configured for
Modbus Master

This screen capture shows the tags that are described in the following tables.

Scope: Sen’a\jpp\icaﬁur « Show: Al Tags -~ T
Name zz|a Value # Force Mask * Style Data Type
b Local:1:10 {..} fd AB:5000_ASCILLO
b Local:L:IL ..} ol AB:5000_ASCIELO
b Local:1:00 {.} foud AB:5000_ASCIEO:0
b Locall:01 {..} {ud AB:5000_ASCIEO:0
4 Local:2:100 {..} .l AB:5000_ModbusMaster_Status_E33DF780:10
Local:2:100.RunMade 0 Decimal BOOL
Local:2:100.ConnectionFaulted 0 Decimal BOOL
Local:2:100.DiagnosticActive 0 Decimal BOOL
b Locak2:100.DiagnosticSequenceCount 0 Decimal SINT
Local:2:100.Fault 0 Decimal BOOL
Local:2:100.Uncertain 0 Decimal BOOL
b Local:2:100.LastExecutedCommand 0 Decimal SINT
4 Local:2:100.Command00 {..} 1.} AB:5000_Modbus W _Response_Struct:L0
Local:2:100.Command00.Fault 0 Decimal BOOL
Local:Z:100.Command00.Uncertain 0 Decimal BOOL
Local:2:100.CommandQ0.ParityError 0 Decimal BOOL
Local:2:100.Commandi0.ResponseTimeout 0 Decimal BOOL
Local:2:100.Command00.FramingError 0 Decimal BOOL
Local:2:100.Command00.BufferOverRun 0 Decimal BOOL
P Local:2:100.Command00.SlaveErrorCode 0 Decimal SINT
P Locak:Z:100.Command00.ExecutionCount 0 Decimal SINT
4 Local:2:000 {} {od AB:5000_MeodbusMaster_Run_B429E292:0:0
Local:2:000.Run 0 Decimal BOOL
4 Local:2:000.Command00 ..} ol AB:5000_Modbus_W_1400000_001_Struct:0:0
b Local:2:000.Command00.Data400000 0 Decimal INT

Table 19 - Modbus Master Input Tags

Input Tags

In the following table, the xx in the tag names represents the channel number
because the module has two channels, and both channels support the use of

Modbus Master.

TIP  Theyy in the tag names represents the Modbus Master command number
and the zzzzzz represents the Modbus data address.

Name Data Type Definition Valid Values
Ixx.RunMode BOOL Channel’s operating state « 0=ldle
+ 1=Run
Ixx.ConnectionFaulted BOOL Indicates if a connection is running. « 0= ~Connection running
The module sets this tag to 0 when connected. If the module isnot | + 1= Connection not running
connected, it changes the tag to 1.
Ixx.DiagnosticActive BOOL Indicates if any diagnostics are active or if the prognostics threshold | « 0= No diagnostics active
s reached. «1=0ne or more diagnostics are active
or the prognostics threshold is reached
82 Rockwell Automation Publication 5069-UMO003A-EN-P - May 2018




ModuleTags ~ Appendix A

Table 19 - Modbus Master Input Tags

Name Data Type Definition Valid Values
Ixx.DiagnosticSequenceCount SINT Increments for each time a distinct diagnostic condition is detected, | -128...127
and when a distinct diagnostic condition transitions from detected | The value of 0 is skipped except during
to not detected. module power-up.
Set to zero by product reset or power cycle. Wraps from 255 (-1) to 1
skipping zero.
Ixx.Fault BOOL Indicates that channel data is inaccurate and cannot be trusted for | « 0= Good
use in the application. + 1=Bad, causing fault
If the tag is set to 1, you must
troubleshoot the module to correct the
cause of the inaccuracy.
IMPORTANT: Once the condition that
causes the tag to change to 1is
removed, the tag automatically resets to
0.
Ixx.Uncertain BOOL Indicates that the channel data can be inaccurate but the degree of | < 0=Good data
inaccuracy is not known. « 1= Uncertain data
If the tag is set to 1, you must
troubleshoot the module to correct the
cause of the inaccuracy.
IMPORTANT: Once the condition that
causes the tag to change to 1is
removed, the tag automatically resets to
0.
Ixx.LastExecutedCommand SINT Indicates the number of the latest executed command, and the « -1(value shown prior to any command)
Update Counter indicates the status for command level. If thisvalue | . 0...49
is updated, either a new command is executed, not changed,
command is not executed, or have not finished yet.
Ixx.Command.yy.Fault BOOL Indicates that channel data is inaccurate and cannot be trusted for | « 0= Good
use in the application. + 1=Bad, causing fault
The number of Commandyy tags (where yy can be 0....49) are If the tag is set to 1, you must
dynamically created depending on the command list you create. troubleshoot the module to correct the
cause of the inaccuracy.
IMPORTANT: Once the condition that
causes the tag to change to 1is
removed, the tag automatically resets to
0.
Ixx.Command.yy.Uncertain BOOL Indicates that the channel data can be inaccurate but the degree of | « 0= Good data
inaccuracy is not known. 1= Uncertain data
If the tag is set to 1, you must
troubleshoot the module to correct the
cause of the inaccuracy.
IMPORTANT: Once the condition that
causes the tag to change to 1is
removed, the tag automatically resets to
Ixx.Command.yy.ParityError BOOL Status that shows whether a parity error has occurred or not. « 0=Non-occurrence
+ 1=0ccurrence
Ixx.Command.yy.ResponseTimeout BOOL Shows if there was a response timeout. 0 =Non-occurrence
1=0ccurrence
Ixx.Command.yy.FramingError BOOL Shows if there was a framing error. «0=Non-occurrence
1=0ccurrence
Ixx.Command.yy.BufferOverRun BOOL Shows if a buffer overrun has occurred. 0 =Non-occurrence

« 1=0ccurrence
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Table 19 - Modbus Master Input Tags

Name Data Type Definition Valid Values
Ixx.Command.yy.SlaveErrorCode SINT Indicates if a slave error code has occurred. +0=Non-occurrence
+ IMPORTANT: A slave error code is not equal to an exception + 1=0ccurrence
code.
Ixx.Command.yy.ExecutionCount SINT The number of times the command is executed. - -128..127
Ixx.Commandxx.Datazzzzzz SINT, INT, or REAL | Command read response data. . -128...127

The data for this tag is dynamic according to how the command list
is created.

- -32768...32767

Table 20 - Modbus Master Qutput Tags

Output Tags

In the following table, the xx in the tag name represents the channel number
because the module has two channels, and both channels support the use of

Modbus Master.*

TIP  Theyy in the tag names represents the Modbus Master command number
and the zzzzzz represents the Modbus data address.

Name Data Type Definition Valid Values
Oxx.Run BOOL Channel’s operating state. - 0=Idle
« 1=Run{”
Oxx.Commandyy.Datazzzzzz SINT, INT, or REAL | Command write data. . -128...127
The number of Commandyy tags (where yy canbe0...49)are | - -32768...32767
dynamically created depending on the command list you create.

(1) Userlogic must set the Run bit in order for the Modbus Master commands to execute.
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Channel Configured for
Modbus Slave

Scope:

MName

4
4
4
4

v v v v v

4 Local3:00
Local:3:I0.RunMode
Local:3:I0.ConnectionFaulted
Local:3:10.DiagnosticActive
b Local:3:10.DiagnosticSequenceCount
4 Local:3:00.5lave

Local:3:10.5lave. Fault
Local:3:10.5lave.Uncertain
Local:3:10.5lave. CRC_LRCError
Local:3:10.5lave.ParityError
Local:3:10.5lave lllegalDataAddress
Local:3:10.5lave.FramingError
Local:3:10.5lave. BufferOverRun
Local:3:10.5lave. SequenceMumberAck
Local:3:10.5lave.MasterUpdateCount
Local:3:10.5lave.HoldingRegister
Local:3:10.5lave. Coil

4 Local:3:00
4 Local:3:00.5lave

Local:3:00.5lave.Run
Local:3:00.5lave.SequenceMurmber
Local:3:00.5lave HoldingRegister
Local:3:00.5lave.Coils
Local:3:00.5lave InputRegister
Local:3:00.5lave.Discretelnput

This screen capture shows the tags that are described in the following tables.

=2|« Value # Force Mask & Style
fod

Decimal

Ll a|le|iliifli|li|lo|c|lo|e|ec|la|le|le|leli|leo|e|a|a|is

Decimal
Decimal

Decimal

Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
o} Decimal
o} Decimal
"
"

Decimal

Decimal
o} Decimal
o} Decimal

o} Decimal

o} Decimal

Serial_applic:atior ~ Show: All Tags

Data Type
AB:5000_ModbusSlaveL0
BOOL

BOOL

BOOL

SINT
AB:5000_ModbusSlave_Channel:L0
BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

INT

INT

INT[100]

SINT[16]
AB:5000_ModbusSlave: 0:0
AB:5000_ModbusSlave_Channel:0:0
BOOL

INT

INT[100]

SINT[16]

INT[100]

SINT[16]
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Input Tags

In the following table, the xx in the tag names represents the channel number
because the module has two channels, and both channels support the use of

Modbus Slave.
Table 21 - Modbus Slave Input Tags
Name Data Type Definition Valid Values
Ix.RunMode BOOL Channel’s operating state « 0=Idle
+ 1=Run
Ix.ConnectionFaulted BOOL Indicates if a connection is running. + 0=~Connection running
The module sets this tag to 0 when connected. If the module is not 1= Connection not running
connected, it changes the tag to 1.
Ix.DiagnosticActive BOOL Indicates if any diagnostics are active or if the prognostics threshold | « 0= No diagnostics active

is reached.

+1=0ne or more diagnostics are active or the
prognostics threshold is reached

Ix.DiagnosticSequenceCount SINT

Increments for each time a distinct diagnostic condition is detected,
and when a distinct diagnostic condition transitions from detected
to not detected.

Set to zero by product reset or power cycle. Wraps from 255 (-1) to 1
skipping zero.

-128...127

The value of 0 iis skipped except during module
power-up.

Ix.Slave.Fault BOOL

Indicates that channel data is inaccurate and cannot be trusted for
use in the application.

« 0=Good

« 1=Bad, causing fault
If the tag is set to 1, you must troubleshoot the
module to correct the cause of the inaccuracy.

IMPORTANT: Once the condition that causes
the tag to change to 1is removed, the tag
automatically resets to 0.

Ix.Slave.Uncertain BOOL

Indicates that the channel data can be inaccurate but the degree of
inaccuracy is not known.

« 0=Good data

1= Uncertain data

If the tag is set to 1, you must troubleshoot the
module to correct the cause of the inaccuracy.
IMPORTANT: Once the condition that causes
the tag to change to 1is removed, the tag
automatically resets to 0.

Ix.Slave.CRC_LRCError BOOL

Status shows that CRC (LRC) Error is occurred or not

» 0=Non-occurrence
1= Occurrence

Ix.Slave.ParityError BOOL

Status that shows whether a parity error has occurred or not.

« 0=Non-occurrence
1=0ccurrence

Ix.Slave.lllegalDataAddress BOOL

Status shows that user requests out of Modbus Register Address

» 0= Non-occurrence
« 1=0ccurrence

Ix.Slave.BufferOverRun BOOL Status shows that whether Over Run is occurred or not in ASIC. « 0 =Non-occurrence
1= Occurrence
Ix.Slave.FramingError BOOL Shows if there was a framing error. 0 =Non-occurrence

1=0ccurrence

Ix.Slave.SequenceNumberAck | INT

Acknowledges the sequence number.

. -32768...32767

Ix.Slave.MasterUpdateCount INT

Any Modbus change will update this counter.

. -32768...32767

IX.SIave.HoIdingRegister[x]“) INT

Produce Data that are written by Modbus Master as Data in Produce
Tag.

. -32768...32767

IxSlave.Coil[x]? SINT

Produce Data that are written by Modbus Master as Data in Produce
Tag.

- -128...127

(1) Xrepresents any possible value 0...99

(2) Xrepresents any possible value 0...15

86

Rockwell Automation Publication 5069-UMO003A-EN-P - May 2018




ModuleTags ~ Appendix A

Output Tags

In the following table, the xx in the tag name represents the channel number
because the module has two channels, and both channels support the use of

Modbus Slave.
Table 22 - Modbus Slave Output Tags
Name Data Type Definition Valid Values
Ox.Slave.Run BOOL Channel’s operating state « 0=Idle
- 1=Run®

Ox.Slave.SequenceNumber INT Sequence number for updating slave data from controller .+ -32768...32767
Ox.SIave.HoIdingRegister[x](1) INT Location of holding register values defined by user for the serial | - -32768...32767

module
Ox.Slave.Coils[x]? SINT Location of slave coil values defined by user for the serial module | - -128...127
Ox.SIave.InputRegister[x]B) INT Location of input register values defined by user for the serial .+ -32768...32767

module
OX.SIave.DiscreteInput[x](4) SINT Location of discrete input values defined by user for the serial - -128...127

module

(2) Xrepresents any possible value 0...
(3) Xrepresents any possible value 0...

(4) Xrepresents any possible value 0. ..

) Xrepresents any possible value 0. ..

9
15
99
15

(5) The Run bit s to start the update of the output (0) tags values into the Serial module. The serial module will always respond to the external Modbus master, but they will be using the old values if the

RUN bit is not enabled but new data is on the output O tag.
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Notes:
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Function Codes

Master Command List

Topic Page
Read Coil Status (Function Code 01) 91
Read Input Status (Function Code 02) 923
Read Holding Registers (Function Code 03) 9%
Read Input Registers (Function Code 04) 9
Force Single Coil (Function Code 05) 9%
Preset Single Register (Function Code 06) 98
Force Multiple Coils (Function Code 15) 99
Preset Multiple Registers (Function Code 16) 100

Read Coil Status (Function Code 01)

Query

This function allows you to obtain the ON/OFF status of logic coils (Modbus
0x range) used to control discrete outputs from the addressed slave only.
Broadcast mode is not supported with this function code. In addition to the
slave address and function fields, the message requires that the information
field contain the initial coil address to be read (Starting Address) and the
number of locations that are interrogated to obtain status data.

The addressing allows up to 2000 coils to be obtained at each request.
However, the specific slave device can have restrictions that lower the
maximum quantity. The coils are numbered from zero; (coil number 1 = zero,
coil number 2 = one, coil number 3 = two, and so on).

The following table is a sample read output status request to read coils 0020 to
0056 (37 coils) from slave device number 11.

TIP  Thisis the structure of the message being sent out to the Modbus network.
The following byte values are in hexadecimal display.

Node Address

Function Code

Data Start Point
High

Data Start Point
Low

Number of Points
High

Number of Points
Low

Error Check Field
(2 bytes)

0B

01

00

13

00

25

(RC
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Response

An example response to Read Coil Status is as shown in the following table.
The data is packed one bit for each coil. The response includes the slave
address, function code, quantity of data characters, the data characters, and
error checking. Data is packed with one bit for each coil (1 = ON, 0 = OFF).
The low-order bit of the first character contains the addressed coil, and the
remainder follows. For coil quantities that are not even multiples of eight, the
last characters are completed with zeros at high-order end. The quantity of data
characters is always specified as quantity of RT'U characters, that is, the number

is the same whether RTU or ASCII is used.

Because the slave interface device is serviced at the end of a controller's scan,
data reflects coil status at the end of the scan. Some slaves limit the quantity of
coils provided each scan; thus, for large coil quantities, multiple PC
transactions must be made using coil status from sequential scans.

Node Address

Function Code

Byte Count

Error Check
Field
(2 bytes)

Data Coil
Status 52...56

Data Coil
Status 44...51

Data Coil
Status 36...43

Data Coil
Status 28...35

Data Coil
Status 20...27

0B

01

05

0] 6B B2 OF 1B (RC

92

The status of coils 20...27 is shown as CD (HEX) = 1100 1101 (Binary).
Reading from left to right, this status shows that coils 27, 26, 23, 22, and 20 are
all on. The other Data Coil Status bytes are decoded similarly. Due to the
quantity of coil statuses that are requested, the last data field, which is shown
1B (HEX) = 0001 1011 (Binary), contains the status of only five coils
(52...56) instead of eight coils. The 3 left most bits are provided as zeros to fill
the 8-bit format.
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Read Input Status (Function Code 02)

Query

This function allows you to obtain the ON/OFF status of discrete inputs
(Modbus 1x range) in the addressed slave. PC Broadcast mode is not
supported with this function code. In addition to the slave address and
function fields, the message requires that the information field contain the
initial input address to be read (Starting Address) and the number of locations
that are interrogated to obtain status data.

The addressing allows up to 2000 inputs to be obtained at each request;
however, the specific slave device can have restrictions that lower the maximum
quantity. The inputs are numbered form zero; (input 10001 = zero, input
10002 = one, input 10003 = two, and so on, for a 584).

The following table is a sample read input status request to read inputs 10197
to 10218 (22 coils) from slave number 11.

TIP  Thisis the structure of the message being sent out to the Modbus network.
The following byte values are in hexadecimal display.

Node Address Function Code Data Start Point Data Start Point Number of Points Number of Points Error Check Field
High Low High Low (2 bytes)
0B 02 00 4 00 16 (RC
Response

An example response to Read Input Status is as shown in the following table.
The data is packed one bit for each input. The response includes the slave
address, function code, quantity of data characters, the data characters, and
error checking. Data is packed with one bit for each input (1=ON, 0=OFF).
The lower-order bit of the first character contains the addressed input, and the
remainder follows. For input quantities that are not even multiples of eight, the
last characters are completed with zeros at high-order end. The quantity of data
characters is always specified as a quantity of RT'U characters, that is, the
number is the same whether RTU or ASCII is used.
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Because the slave interface device is serviced at the end of a controller's scan, the
data reflect input status at the end of the scan. Some slaves limit the quantity of
inputs provided each scan; thus, for large coil quantities, multiple PC

transactions must be made using coil status for sequential scans.

Node Address

Function Code

Byte Count

Data Discrete Input
10197...10204

Data Discrete Input
10205...10212

Data Discrete Input
10213...10218

Error Check Field
(2 bytes)

0B

02

03

AC

DB

35

(RC

The status of inputs 10197...10204 is shown as AC (HEX) = 10101 1100
(binary). Reading left to right, this show that inputs 10204, 10202, and 10199
are all on. The other input data bytes are decoded similar.

Due to the quantity of input statuses that are requested, the last data field that
is shown as 35 HEX = 0011 0101 (binary) contains the status of only 6 inputs
(10213...102180) instead of 8 inputs. The two left-most bits are provided as
zeros to fill the 8-bit format.

Read Holding Registers (Function Code 03)

Query

This function allows you to retrieve the contents of holding registers 4xxxx
(Modbus 4x range) in the addressed slave. The registers can store the numerical
values of associated timers and counters that can be driven to external devices.
The addressing allows retrieving up to 125 registers at each request; however,
the specific slave device can have restrictions that lower this maximum
quantity. The registers are numbered form zero (40001 = zero, 40002 = one,
and so on). The broadcast mode is not allowed.

The following example reads registers 40108...40110 (three registers) from
slave number 11.

TIP  Thisis the structure of the message being sent out to the Modbus network.
The following byte values are in hexadecimal display.

Node Address

Function Code

Data Start Registers
High

Data Start Registers
Low

Data Number of
Registers High

Data Number of
Registers Low

Error Check Field
(2 bytes)

0B

02

00

6B

00

03

CRC
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Response

The addressed slave responds with its address and the function code, followed
by the information field. The information field contains 1 byte describing the
quantity of data bytes to be returned. The contents of the registers requested
(DATA) are two bytes each, with the binary content right justified within each
pair of characters. The first byte includes the high-order bits and the second,
the low-order bits.

Because the slave interface device is normally serviced at the end of the
controller’s scan, the data reflect the register content at the end of the scan.
Some slaves limit the quantity of register content provided each scan; thus for
large register quantities, multiple transmissions are made using register content
from sequential scans.

In the example below, the registers 40108...40110 have the decimal contents
555, 0, and 100 respectively.

Node Address

Function Code

Byte Count

Error Check
Field
(2 bytes)

HighData |LowData | HighData |LowData | HighData | Low Data

08

03

06

02 2B 00 00 00 64 (RC

Read Input Registers (Function Code 04)

Query

This function retrieves the contents of the controller's input registers from the
Modbus 3x range. These locations receive their values from devices that are
connected to the I/O structure and can only be referenced, not altered from
within the controller. The addressing allows retrieving up to 125 registers at
cach request; however, the specific slave device can have restrictions that lower
this maximum quantity. The registers are numbered for zero (30001 = zero,
30002 = one, and so on). Broadcast mode is not allowed.

The following example requests the contents of register 30009 in slave number
11.

TIP  Thisis the structure of the message being sent out to the Modbus network.
The following byte values are in hexadecimal display.

Node Address

Function Code

Data Start Point
High

Data Start Point
Low

Data Number of
Points High

Data Number of
Points Low

Error Check Field
(2 bytes)

0B

04

00

08

00

01

(RC
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Response

The addressed slave responds with its address and the function code followed
by the information field. The information field contains 1 byte describing the
quantity of data bytes to be returned. The contents of the registers requested
(DATA) are 2 bytes each, with the binary content right justified within each
pair of characters. The first byte includes the high-order bits and the second,
the low-order bits.

Because the slave interface is normally serviced at the end of the controller's
scan, the data reflect the register content at the end of the scan. Each PC limits
the quantity of register contents provided each scan; thus for large register
quantities, multiple PC scans are required, and the data that is provided is from
sequential scans.

In the following example, the register 30009 contains the decimal value 0.

Node Address Function Code Byte Count Data Input Register Data Input Register Error Check Field (2
High Low bytes)

08 04 02 00 00 (RC
Force Single Coil (Function Code 05)
Query
This Function Code forces one coil (Modbus Ox range) cither ON or OFFE.
Any coil that exists within the controller can be forced to either state (ON or
OFF). However, because the controller is actively scanning, unless the coil is
disabled, the controller can also alter the state of the coil. Coils are numbered
from zero (coil 0001 = zero, coil 0002 = one, and so on). The data value 65,280
(FF00 HEX) sets the coil ON and the value zero turns it OFF; all other values
are illegal and do not affect that coil.
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The use of slave address 00 (Broadcast Mode) forces all attached slaves to
modify the desired coil.

TIP  Functions 5,6, 15, and 16 are the only messages that are recognized as valid
for broadcast.

The following example is a request to slave number 11 to turn ON coil 0173.

TIP  Thisis the structure of the message being sent out to the Modbus network.
The following byte values are in hexadecimal display.

Node Address Function Code Data Start Bit High | Data Start Bit Low | Number of Bits High | Number of Bits Low | Error Check Field
(2 bytes)
0B 05 00 AC FF 00 (RC
Response
The normal response to the Command Request is to retransmit the message as
received after the coil state has been altered.
Node Address Function Code Data Coil Bit High Data Coil Bit Low Data On/Off Data Error Check Field
(2 bytes)
0B 05 00 AC FF 00 (RC

The forcing of a coil via Modbus function 5 happens regardless of whether the
addressed coil is disabled or not (In ProSoft products, the coil is only affected if
you implement the necessary Ladder Logic).

IMPORTANT  The Modbus protocol excludes standard functions for testing or changing the
DISABLE state of discrete inputs or outputs. Where applicable, this can be
accomplished via device-specific Program commands (In ProSoft products,
this is only accomplished through Ladder Logic programming).

Coils that are reprogrammed in the controller logic program are not
automatically cleared upon power-up. Thus, if such a coil is set ON by function
Code 5 and (even months later), an output is connected to that coil, the output
. " "

is "hot".
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Preset Single Register (Function Code 06)

Query

This Function Code allows you to modify the contents of a Modbus 4x range
in the slave. This code writes to one register only. Any holding register that
exists within the controller can have its contents changed by this message.
However, because the controller is actively scanning, it can also alter the
content of any holding register at any time. The values are provided in binary
up to the maximum capacity of the controller. Unused high-order bits must be
set to zero.

When used with slave address zero (Broadcast mode), all slave controllers load
the specified register with the contents specified.

TIP - Functions 5, 6,15, and 16 are the only messages that are recognized as

valid for broadcast.

« This s the structure of the message being sent out to the Modbus
network. The following byte values are in hexadecimal display.

The following example is a request to write the value 3’ to register 40002 in

slave 11.
Node Address Function Code Data Start Bit High | Data Start BitLow | Preset Data Present Data Error Check Field
Register High Register Low (2 bytes)
0B 06 01 00 03 (RC
Response
The response to a preset single register request is to retransmit the query
message after the register has been altered.
Node Address Function Code | Data Register High Data Register Low Preset Data Register | Preset Data Register | Error Check Field
High Low (2 bytes)
0B 06 00 01 00 03 (RC
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Force Multiple Coils (Function Code 15)

Query

This function forces each coil (Modbus Ox range) in a consecutive block of
coils to a desired ON or OFF state. Any coil that exists within the controller
can be forced to either state (ON or OFF). However, because the controller is
actively scanning, unless the coils are disabled, the controller can also alter the
state of the coil.

Coils are numbered from zero (coil 00001 = zero, coil 00002 = one, and so
on). The desired status of each coil is packed in the data field, one bit for each
coil (1= ON, 0= OFF). The use of slave address 0 (Broadcast Mode) forces all

attached slaves to modify the desired coils.

TIP  Functions 5,6, 15, and 16 are the only messages that are recognized as valid
for broadcast.

The following example forces 10 coils starting at address 20 (13 HEX). The
two data fields, CD =1100 and 00 = 0000 000, indicate that coils 27, 26, 23,
22, and 20 are to be forced on.

TIP  Thisis the structure of the message being sent out to the Modbus network.
The following byte values are in hexadecimal display.

Node Function Code | Coil Address | Coil Address | Number of Number of Byte Count | Force Force Error Check Field
Address High Coils High Coils Low Data DataLow | (2 bytes)
High 28...29
20...27
0B OF 00 00 0A 02 Q)] 01 (RC
Response
The normal response to a function 16 query is to echo the address, function
code, starting address and number of registers to be loaded.
Node Address Function Code Coil Address High | Coil Address Low | Number of Coils High | Number of Coils Low | Error Check Field
(2 bytes)
0B OF 13 00 0A (RC
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Preset Multiple Registers (Function Code 16)

Query

The Function Code allows you to modify the contents of a Modbus 4x range
in the slave. This writes up to 125 registers at a time. Since the controller is
actively scanning, it can alter the content of any holding register at any time.

TIP  Functions 5,6, 15, and 16 are the only messages that are recognized as valid

for broadcast.

The following example is a request to write two registers starting at register
40002 in slave 11.

TIP  Thisis the structure of the message being sent out to the Modbus network.
The following byte values are in hexadecimal display.

Node
Address

Data Start
Address
High

Function
Code

Data Start
Address
Low

Error Check
Field
(2 bytes)

Low
Data

Low
Data

High
Data

Number of
Points Low

High
Data

Number of
Points High

Byte
Count

0B

10 00

01

(RC

00 02 04 00 0A 01 02

Response

The normal response to a function 16 query is to echo the address, function
code, starting address and number of registers to be loaded.

Node Address

Function Code

Data Start
Address High

Data Start Address
Low

Number of Points
High

Number of Points
Low

Error Check Field
(2 bytes)

0B

10

00

01

00

02

(RC

100
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Generic ASCII S ample Code The following images show sample code for Generic ASCII Transmit data and
Configuration Generic ASCII Receive data.

Generic ASCII Transmit and Receive Channel Configurations

The following image shows the Generic ASCII Transmit Configuration.

Genmal Channel 0 - Generic ASCH Transmit

Connaction
Maodule infio
~}- Channed
Goerweric ASCH Raervn
G ASCH Traneml
T "

o : armnaton Made: Enchads i
Genenc ASCH Receve e
Goormmic ASCH Timsd Tesmaration Delmiber; 1; | $00 % | 0

Fwal Mode: Fay Change i

The following image shows the Generic ASCII Receive Configuration

Genendl Channel 1 - Generic ASCI Recebve
Connection
Madue info
- Charnal [ Tivetal) Mt Mo Change e [T focee
Genenz ASC Racanve [ClEcho Mode
u:i-:r ASCH Troraes Handshake Made: Emmeckabe o Dielete Mode: lgrore -
(Gereic ASCIl Raceive OSSR Fhadcr b L ResdBufiersae (256 |2 ()
ASCI Tr -
Garene ASCH Traname il et ey
Start Mode! Lgnare Siart Deketer w
o | el e
Tarmination Mode: Eurhile o
Termination Delmiter: 1@ | 500 | F0
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To test the ASCII capabilities by transmitting out Channel 0 and receiving in
Channel 1, connect the two serial ports together usinga 1761-CBL-ACO00
cable. On the Module Properties Channel screens, verify that both channels are
configured identically for RS-232C. See the following images.

Figure 22 - Channel 0 to Channel 1 Communication

Cansaal
Conmechcn
Madule lnia
o
Genenc ASCERecaiv
Genenc ASCHE Traman

= Chameel 1

Ganenc ASCEReceiv
Ganeric ASCE Tramn

Channel 0

Eaud Rate:

Data Bits:
Parity:
Stop Bas:
Senal

Diiipibes:

RS Sand

RIS OF el

BB Wek Deloy:

1500 L
= w
Honi w
1 w
RE-232C s

finuous Comier

[0

Generic ASCIl Sample Code

102

(e ms)
| 2o ms)

{1 5o}

General
Connecion
Module indc

| & Channal i

Generic ASCH Reten
Genenc ASCH Transn

Ganane ASCH Rlecai
Genane ASCH Teansn

Channel |

B Habe: 19200

Data ks a

Pafiby: (P

Stop Bits: 1

Saris RE-2R2C

Dupex: tir Handshake
ey

RTS Send i

ATS 0ff Delays ]

DD Wit Dalary: I

(20 s
(2210 ms]

[xl sec)
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1 Tx0Output ASCIT=ID
«Lpcab 1. 00 ASCI TxID=
O

MoV

Source Rxlinput ASCIRxID
Local 111 ASCI RxID:
Od=

Dest Last RxiD
Od=
MOV - |
Source Send Sirng |
'Helic Waorld® &

Dest Last_Siring
'Hello World" 4=
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NEQ

If"Send_Siring’ changes, copy sining length # of bytes from "Send_String” into Channel 0 ASCA TxDats amray, append two 0" bytes
52 deimiters, and increment ASCH TxD to tranzmit siring aleng wiih &= delmier byies

[ces

Source A Last Sting |
‘Helo Workd" 4

Source B Send_Siring
Tello Works #

Source  Send_String. DATA[0]
Dest Tx0Output ASCI TxData[0]

<t ocal 1:00 ASCH TxData[0]>
| Length Send_String LEN

[FFEL
Source 0
Dast Tx0Output ASCATxData[Send_String.LEN]

<L pcal 1:00 ASCATxData[Send_String LEN]=
“Length 2

| Source A Tx0Output. ASCI.TxID
<Local:1:00.ASCIL TxID>
O
Source B 1

Dest Tx00utput ASCI.TxID
=Locat1;,00.ASCI TxID>|

L
Source Send_String ——
"Hello World" 4=
Dest  Last String
"Hello World™ 4=

Ywhen & siring (with configured delimiter bytes) is received by Channel 1, its input ASCILRxDatelength # of characiers received
(without deimiers) are placed into the inpot ASCH RxDisia array and iz input ASCILRxID is automatically mcremented. Once the
new ASCLRxID iz detected, the characters in the array get copied into "Heceive String’ and the input ASCERxID value is moved
into "Last_RxIDr so that the next string arrival will be detected

[ 7]

Q
ource A Last_RxiD
Q4
Source B Rx1input ASCI.RxID
<Locak ;1. ASCH FxiD>
Q4=

Rockwell Automation Publication 5069-UMO003A-EN-P - May 2018

Source R 1input ASCILRxData[0]
<Local 1.1 ASCERxData[0]>

Dest Receive_Siring DATA[OD]

Length Rx1input ASCLRxDatalength
<| ocal1:11 ASCE Mnmﬁ.&_nﬁ

MoV

Source Rxlinput ASCHRxDatal ength
<Local 111 ASCHE RxDatal ength=
D=
Dest Receive_String.LEN
12w

T

<| pcal 1:1 ASCH RxiD=
0

Dest Last_RxiD
i
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Modbus Sample Code The following images show sample code configuration for Modbus Master and
. . Modbus Slave communication.
Configuration
Modbus Master Command List
sl Channed & - Modbus Master
e w ] o
e il ) I = -l 28 e T A
T I T A BT T . o w0 Vi Crange ,4 2| e
1 Cortnueus ] DOOL oyl Aesd Lol 1 ] @ | 6| Tio Changs [l
2| Comtrusus gl MT gl Tesdnpetiagatin ad 1 7 |0 | etk bl 1|
3| commues ] s00L o mesdDmcrewveis o) I - T " I I —
i | Condbonal L f W LJ e SegeAsgaier L 1 [ I Wochange Ll [ !
€ Conattrnal = Virta Sngie Col ™ | 1 [] Yo Changs ™ W m]
Modbus Slave Address Mapping Table
.G.EIH;  Chanmel 1 - Modbus Slave
Channel O
[Channel 1 L S
K Regain Type | Data Type | Arghster Siant Address| Regisier Leagm | Onin index |
i Halding regaters..]| BT ] o 100 0 |
i mpul regElers o L1 Hl 100 1] |
2 Cois Sl BooL 0 128 ]
[ Dacrete nputa ) BOOL L o 128 1 |
Modbus Sample Code Configuration Example
To test the Modbus capabilities by configuring Channel 0 for Master and
Channel 1 for Slave, connect the two serial ports together usinga 1761-CBL-
ACO00 cable. On the Module Properties Channel screens, verify that both
channels are configured identically for RS-232C.
Gereral Channel 0 Ganaeal Channel 1
Cannechon Carewchon
Maoduie Info Mesdule ek
| Channal 0] Raud Rate; 19300 w F 5 Chanes! Baud Hate: 19200 &
Miodbus Master _m_ L _m_ Modbus Masier
|- Channal 1 Dete BiRs: § e VTE| oA o8 el 1 Dista Bits: = v
Meadbus Slave h Modbus Slave
Farg: Hane ¥ Pariy: Mo S
Shop BEx: 1 w Shop Bas: I ot
Serinl RS-2TC v Senal RE-232C -
Brogpla: Ho-Handshake L Dougdinics He-Handthake o
[; T L
RTS Send r (20 ms) RTS Send [ (o2 )
RTS Off Dalay: o (20 ma) RTS O Delay: 1] {20 ms)
LD Whail Delay: 1 (a1 =ec) BED Wait Deley: 1 (xl sec)
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Modbus Master Sample Code

Modbus Slave Sample Code

S:FS

CorP

Source  Slavelnput.Slave HoldingRegister[0]
<Local:1:11.Slave.HoldingRegister[0]>

Initialize Modbus Master Channel
MasterQutput.Run
S:FS <Local:1:000.Run=

=) =

Initialize Modbus Slave Channel
SlaveOutput.Slave.Run
<Local:1:01.Slave.Run=

| e

CLR
Dest Last_MasterUpdateCount
O

CoP
Source  SlaveOutput. Slave HoldingRegister[0]
<Local:1:01.Slave. HoldingRegister[0]=

Dest  SlaveOutput.Slave HoldingRegister[0] Dest Last_HoldingRegister[0]
<Local:1:01.Slave HoldingRegister[0]= Length 100
Length 100
CoP CoP

CoP

Source  SlaveOutput.Slave.InputRegister[0]
<Local:1:01.Slave.InputRegister[0]=

Dest
Length

Whenever MasterUpdateCount increments, indicating that a write command has been received by the slave, copy the latest slave input holding register values to

Source  Slavelnput.Slave.Coil[0] Source  SlaveQutput.Slave. Coils[0]
<Local:1:11.Slave.Coil[0]> <Local:1:01.Slave.Coils[0]>
Dest  SlaveOutput.Slave Coils[0] Dest Last_Coil[0]
<Local:1:01.Slave.Coils[0]> Length 16
16

Length

CoP
Source  SlaveOutput.Slave Discretelnput[0]
<Local:1:01.Slave.Discretelnput[0]=
Last_InputRegister[0] Dest Last_Discretelnput[0]
100 Length 16

the slave output holding registers, and copy the latest slave input coil values to the slave output coils

NEQ
Source A Last_MasterUpdateCount
(L]
Source B Slavelnput.Slave MasterUpdateCount
<Local:1:11.5lave.MasterUpdateCount>
0=

CoP

Source  Slavelnput.Slave HoldingRegister[0]
<Local:1:11.Slave. HoldingRegister[0]=

Dest  SlaveOutput.Slave HoldingRegister[0]
<Local:1:01.Slave HoldingRegister[0]=

Length 100

CoP
Source  Slavelnput.Slave.Coil[0]
<Local:1:11.Slave.Coil[0]>
Dest  SlaveOutput.Slave Coils[0]
<Local:1:01.Slave.Coils[0]>
Length 16

MOV
Source  Slavelnput.Slave MasterUpdateCount
<Local:1:11.5lave.MasterUpdateCount=
(L]
Dest Last_MasterUpdateCount
0=
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values in the skave output holding regester, input registar, ¢

HR_Control = EN ==
100% — DN
0= FR

IR_Contral | EN
100% — DN
[ FR

Mode

ALL
Expression Last_InpuiRegisterIR_Control POS]<>SlaveOulput. Slave. InputRegisterIR_Cortral POS]

FSC
Control C_Contral EN
iG6e — DN
Ll O+ ER

ALL
Cuprassion  Last_Cod|C_Control PO} 5laveOutput. Slave. Coils[C_Control. POS]

Ol Contral | EN
6@ DN
[ FR

o ALL
Cxprassion  Last_Descretelnput[Dl_Control POS]<>SlawOutput. Slave. Discreteinput[DI_Control. POS]

Enable

If a changed value is detected above, increment the slave sequence number to update the values in the 5069-SERIAL module and update the comparizon arrays.

Enable HR_Control.FD CcoP HR_Control.IN
Source SlaveOutput.Slave HoldingRegister[0] u
<Local:1:01.5lave. HoldingRegister[0]={
Dest Last_HoldingRegister{0]
Length 100
IR_Control. FD oo IR_ControlIN
Source SlaveOutput.Slave. InputRegister[0] u
<Local:1:01.5lave. InputRegister[0]=|
Dest Last_InputRegister[0]
Length 100
C_Control.FD oo C_Control.IN
Source SlaveOutput.Slave. Coilz[0] u
<Local1:01.5lave. Coilz[0]=|
Dest Last_Coill0]
Length 16
DI_Control. FD oo DI_ControlIN
Source SlaveOutput.Slave Discretelnput[0] u
<Local:1:01.5lave.Discretelnput]0]=|
Dest Last_Discretelnput[0]
Length 16
HR_Contrel.FD ADD

Source A SlaveOutput.Slave.SequenceNumber
<Local1:01.5lave. SequenceNumber>|

IR_Control. FD O
Source B 1
C_Control.FD Dest SlaveQutput.Slave. SeguenceNumber
<Local:1:01.5lave. SequenceNumber=|
O
DI_Control. FD
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Table 23 - ASCII Conversions

ASCII Conversion Tables

The following table defines the conversions between decimal, octal, hex, and
binary values and the ASCII character or control associated with that value.

Decimal Octal Hex Binary ASCII Character or Control || Decimal Octal Hex Binary ASClI Character or Control
0 0 00 0000000 Control Shift P, NUL 25 31 19 0011001 Control Y, EM
1 1 01 0000001 Control A, SOH 26 32 1A 0011010 Control Z, SUB
2 2 02 0000010 Control B, STX 27 33 1B 0011011 Control Shift K, ESC
3 3 03 0000011 Control C, ETX 28 34 1C 0011100 Control Shift L, FS
4 4 04 0000100 Control D, EOT 29 35 1D 00141101 Control Shift M, GS
5 5 05 0000101 Control E, ENQ 30 36 1E 0011110 Control Shift N, RS
6 6 06 0000110 Control F, ACK 31 37 1F 0011111 Control Shift 0, US
7 7 07 0000111 Control G, Rings bell 32 40 20 0100000 Space, SP
8 10 08 0001000 Control H, Backspace on some || 33 41 21 0100001 !
terminals
9 1" 09 0001001 Control I, Horizontal tab on 34 42 22 0100010 “
some terminals
10 12 0A 0001010 Control J, Line feed 35 43 23 0100011 #
n 13 0B 0001011 Control K, VT 36 44 24 0100100 $
12 14 0C 0001000 Control L, Form feed on some || 37 45 25 0100101 %
terminals
13 15 0D 0001101 Control M, Carraige return 38 46 26 0100110 &
14 16 OE 0001110 Control N, SO 39 47 27 0100111 !
15 17 OF 0001111 Control O, SI 40 50 28 0101000 (
16 20 10 0010000 Control P, DLE 4 51 29 0101001 )
17 21 n 0010001 Control Q, DC1 42 52 2A 0101010 *
18 22 12 0010010 Control R, DC2 43 53 2B 0101011 +
19 23 13 0010011 Control S, DG3 44 54 2( 0101100 ,
20 24 14 0010100 Control T, DC4 45 55 20 0101101 -
21 25 15 0010101 Control U, NAK 46 56 2E 0101110
22 26 16 0010110 Control V, SYN 47 57 2F 0101111 /
23 27 17 0010111 Control W, EB 48 60 30 0110000 0
24 30 18 0011000 Control X, CAN 49 61 31 0110001 1
50 62 32 0110010 2 85 125 55 1010101 U
51 63 33 0110011 3 86 126 56 1010110 )
52 64 34 0110100 4 87 127 57 1010111 W
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Table 23 - ASCII Conversions (continued)

Decimal Octal Hex Binary ASClI Character or Control || Decimal Octal Hex Binary ASClI Character or Control
53 65 35 0110101 5 88 130 58 1011000 X
54 66 36 0110110 6 89 131 59 1011001 Y
55 67 37 0110111 7 90 132 5A 1011010 z
56 70 38 0111000 8 91 133 58 101101 [
57 Il 39 0111001 9 92 134 5C 1011100 \
58 72 3A 0111010 93 135 5D 1011101 |
59 73 3B 0111011 ; 9% 136 5E 1011110 A
60 74 3C 0111100 < 95 137 5F 101111 _
61 75 3D 0111101 = 96 140 60 1100000 \
62 76 3E 0111110 > 97 141 61 1100001 a
63 77 3F 0111111 ? 98 142 62 1100010 b
64 100 40 1000000 @ 99 143 63 1100011 [d
65 101 4 1000001 A 100 144 64 1100100 d
66 102 Y] 1000010 B 101 145 65 1100101 e
67 103 43 1000011 C 102 146 66 1100110 f
68 104 44 1000100 D 103 147 67 1100111 g
69 105 45 1000101 E 104 150 68 1101000 h
70 106 46 1000110 F 105 151 69 1101001 i
Il 107 47 1000111 G 106 152 6A 1101010 j
72 110 48 1001000 H 107 153 6B 11010111 k
73 m 49 1001001 | 108 154 6C 1101100 I
74 112 4A 1001010 J 109 155 6D 1101101 m
75 113 4B 1001011 K 110 156 6F 1101110 n
76 114 4C 1001100 L m 157 oF 11011 0
77 115 4D 1001101 M 112 160 70 1110000 p
78 116 4E 1001110 N 113 161 n 1110001 q
79 17 4F 1001111 0 114 162 72 1110010 r
80 120 50 1010000 p 115 163 73 1110011 s
81 ” 51 1010001 Q 116 164 74 1110100 t
82 122 52 1010010 R n7 165 75 1110101 u
83 123 53 1010011 S 118 166 76 1110110 v
84 124 54 1010100 T 119 167 77 1110111 w
120 170 78 1111000 X 124 174 7C 1111100 |
121 m 79 1111001 y 125 175 b 1111101 }
122 172 A 1111010 z 126 176 7E 1111110 ~
123 173 7B 1110M { 127 177 7F 1M DEL
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Use the following resources to access support information.

Technical Support Center

Knowledgebase Articles, How-to Videos, FAQs, Chat, User
Forums, and Product Notification Updates.

https://rockwellautomation.custhelp.com/

Local Technical Support Phone Numbers

Locate the phone number for your country.

http://www.rockwellautomation.com/global/support/get-support-now.page

Find the Direct Dial Code for your product. Use the code to

Direct Dial Codes route your calldirectly to a technical support engineer. http://www.rockwellautomation.com/global/support/direct-dial.page
Literature Library Installation Instructions, Manuals, Brochures, and http://www.rockwellautomation.com/global/literature-library/overview.page

Technical Data.

Product Compatibility and Download
Center (PCDC)

Get help determining how products interact, check
features and capabilities, and find associated firmware.

http://www.rockwellautomation.com/global/support/pcdc.page

Documentation Feedback

Your comments will help us serve your documentation needs better If you have any suggestlons on how to improve this document, complete the

How Are We Doing? form at http:
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