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Compact 5000 1/0 Serial Module User Manual

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.

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

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

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

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

potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL

ARC FLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
& Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

The following icon may appear in the text of this document.

Q Identifies information that is useful and can help to make a process easier to do or easier to understand.

Rockwell Automation recognizes that some of the terms that are currently used in our industry and in this
presentation are not in alignment with the movement toward inclusive language in technology.

We are proactively collaborating with industry peers to find alternatives to such terms and making changes to our
products and content. Please excuse the use of such terms in our content while we implement these changes.

N
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Preface

About This Publication This manual describes how to use Compact 5000™ I/O serial module in

Logix 5000™ systems.

Make sure that you are familiar with the following:

« Use of a Logix 5000 controller

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

« Studio 5000 Logix Designer® environment.

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

following controllers:

CompactLogix™ 5380
Compact GuardLogix® 5380
CompactLogix 5480
ControlLogix® 5580
GuardLogix® 5580

Rockwell Automation recognizes that some of the terms that are currently
used in our industry and in this presentation are not in alignment with the

movement toward inclusive language in technology.

We are proactively collaborating with industry peers to find alternatives to
such terms and making changes to our products and content. Please excuse
the use of such terms in our content while we implement these changes.

Download Firmware, AOP, Download firmware, associated files (such as AOP, EDS, and DTM), and access
EDS. and Other Files product release notes from the Product Compatibility and Download Center at
I

rok.auto/pcdc.

summary of Changes This publication contains the following new or updated information. This list
includes substantive updates only and is not intended to reflect all changes.

Topic

Page

Added the Protected Operations section

22
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Preface

Appearance Change The appearance of the CompactLogix Series A Controllers has been updated.

Before Change.

= |

e

WRun ok MNETAT  ENETAZ
WroRce WD MUNKAT  ELNKA2

S .
‘P EtherNet/IP"
) WIN (.:.;.) Vi

T

CompactLogix 5380 Controller

After Change.

®RUN W 0K B NETAT W NETA2

® FORCE B SD B UNKAT B UNKA2

COMPACTLOGIX" 5380

CompactLogix 5380 Controller
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Chapter ]

Compact 5000 I/0 Serial Module Overview

Topic Page
Controller and Software Compatibility 10
Module Overview n
Local 1/0 or Remote I/0 Modules 12

The Compact 5000™ I/O serial module provides two independent channels
that function as network interface via RS232C, RS422 or RS-485 to serial
devices communicating on Generic ASCII, Modbus RTU/ASCII, DF1 or
DH-485 protocol.

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:

« Generic ASCII
« Modbus RTU/ASCII (Master/Slave)
- DR
« DH-485
The serial module can reside locally in a CompactLogix™ 5380, Compact

GuardLogix® 5380, or CompactLogix 5480 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 (AOP) to use the serial module. To find the Add-On Profile, go
to the Product Compatibility and Download Center (PCDC).

DF1 and DH-485 must use Channel 1and be local.

The serial module with firmware revision 2.011 and later with Add-On profile
version 2.01 supports DH-485 and DF1 protocols DF1 Paint to Point, DF1
Master, DF1 Slave, and DF1 Radio modem.

Rockwell Automation Publication 5069-UM003D-EN-P - October 2022 9
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Chapter 1

Compact 5000 /0 Serial Module Overview

Controller and Software

Compatibility

When you use Compact 5000 I/O serial module in Logix 5000™ controller

control system, the Compact 5000 I/O Serial module is compatible with the

following controllers:
« CompactLogix 5380
« Compact GuardLogix 5380
« CompactLogix 5480
« ControlLogix® 5580 (remote only)
« GuardLogix® 5580 (remote only)

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

Table 1- Compact 5000 I/0 Modules Controller and Software Compatibility Requirements

. Controllers Logix Designer
Location System Cat. Nos. Application
5069-L306ER, 5069-L306ERM, 5069-L310ER, 5069-L3I0ERM, 5069-L3I0ERMK, 5069-L3I0ER-NSE,
. 5069-L310ERS2, 5069-L320ER, 5069-L320ERM, 5069-L320ERMK, 5069-L320ERP, 5069-L330ER, .
CompactLogix 5380 5069-L330ERM, 5069-L330ERMK, 5069-L340ER, 5069-L340ERM, 5069-L340ERP, 506-L350ERY, | Version 51.00.00 or ater
5069-L350ERMK, 5069-L380ERM, 5069-L3I00ERM
5069-L46ERMW Version 32.00.00 or later
Local I/0 | CompactLogix 5480
s | Pactoon 5069-L430ERIW, 5069-L450ERMW, 5069-L4T00ERMW, 5069-L4200ERMW Version 320100 or later
5069-L306ERS2, 5069-L30BERMS2, 5069-L3I0ERS2, 5069-L3I0ERMS2, 5069-L320ERS?2,
5069-L320ERS2K, 5069-L320ERMS?2, 5089-L320ERMS2K, 5069-L330ERS2, 5069-5069-L330ERS2K,
Compact GuardLogix 5380 |L330ERMS2, 5069-L330ERMS2K, 5069-L340ERS2, 5069-L340ERMS?2, 5069-L350ERS2, Version 31.00.00 or later
5069-L350ERS2K, 5069-L350ERMS2, 5069-L350ERMS2K, 5069-L380ERS2, 5069-L380ERMS2,
5069-L3100ERS2, 5069-L3100ERMS2
5069-L306ER, 5069-L306ERM, 5069-L310ER, 5069-L3I0ERM, 5069-L310ER-NSE, 5069-L310ERS2, Version 31.00.00 of ater
CompactLogix 5380 5069-L310ERMK, 5069-L320ER, 5069-L320ERM, 5069-L320ERP, 5069-L330ER, 5069-L330ERM, aed
5069-L340ER, 5069-L340ERM, 5089-L340ERP, 5069-L350ERM, 5069-L380ERM, 5069-L3100ERM
. 5069-L46ERMW Version 32.00.00 or later
CompactLogix 5480 -
5069-L430ERMW, 5069-L450ERMW, 5069-L4T00ERMW, 5069-L4200ERMW Version 32.01.00 or later
Remote '({)0 5069-L306ERS2, 5069-L306ERMS2, 5069-L310ERS2, 5069-L310ERMS2, 5069-L320ERS2,
modules 5069-L320ERS2K, 5069-L320ERMS?2, 5069-L320ERMS2K, 5069-L330ERS2, 5069-5069-L330ERS2K,
Compact GuardLogix 5380 |L330ERMS2, 5069-L330ERMS2K, 5069-L340ERS2, 5069-L340ERMS2, 5069-L350ERS2, Version 31.00.00 or later
5069-L350ERS2K, 5069-L350ERMS2, 5069-L350ERMS2K, 5069-L380ERS2, 5069-L380ERMS2,
5069-L3100ERS2, 5069-L3100ERMS2
ControlLogix 5580 1756-L83E, 1756-L85E, 1756-L8IE, 1756-L82E, 1756-L84E Version 31.00.00 or later
GuardLogix 5580 1756-L8IES, 1756-L82ES, 1766-L83ES, 1766-L84ES Version 31.00.00 or later

(1) Serial module is not compatible with 5069-AEN2TR.

10
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Chapter 1 Compact 5000 1/0 Serial Module Overview

Module Overview The module provides the communication connections to the serial devices.
Figure 1- Example Compact 5000 1/0 Serial Module
3
1 /
J—\
5069-SERIAL
SERIAL
. CHOTXD
H CHORXD
B CH1TXD
W CH1RXD
2
2 -
5 —— S
e
—— | | -
S— M ot et
) g

Table 2 - Compact 5000 1/0 Serial Module Parts

Item |ltem Name Description
. Displays the status of communication, module health, and input/output devices.

1 |Status Indicators Indicators help with troubleshooting anomalies.
2 |Interlocking side pieces | Securely installs Compact 5000 I/0 serial modules in the system.
3 |DIN rail latch Secures the module on the DIN rail.

Pass system-side and field-side power across the internal circuitry of the
b MOD power bus and SA 170 modules in a Compact 5000 1/0 system. The connectors are isolated from

power bus connectors

each other.
5 [Channel 0 Channel 0 isolated serial port.
6 [Channel1 Channel Tisolated serial port.

Rockwell Automation Publication 5069-UM003D-EN-P - October 2022
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Chapter 1 Compact 5000 /0 Serial Module Overview

Local I/0 or Remote You can use Compact 5000 I/O modules as local or remote I/O modules,

1/0 Modules

12

with some restrictions that are based on the module and controller type.
Compatibility requirements apply and are described in Controller and

Software Compatibility on page 10.

Local 1/0 Modules

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 1/0 Serial modules can function as local I/0 modules in
the following:
« CompactLogix 5380 control systems
» Compact GuardLogix 5380 control systems
» CompactLogix 5480 control systems

Figure 2 - Compact 5000 1/0 Serial Module as Local I/0 Module

CompactLogix 5380 Controller Local Compact 5000 1/0 Standard Modules

J— W e Rl e el

5069-L310ER 5069-1B16 5069-SERIAL

® MOD POWER ® MODULE ® MODULE ® MODULE ® MODULE

e
- ® SAPOWER

® RUN ® oK ® NETAT B NETA2

ANALOG OUTPUT
® FORCE & sp W LINKA1 B LINKA2 -‘ --I
L .[‘ L . B CHOTXD
B CHORXD

B CH1TXD
B CH1RXD

SERIAL

COMPACTLOGIX™ 5380

YIMOd AOW

rrrrrcrr

CHANNEL 1

|
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Chapter 1 Compact 5000 1/0 Serial Module Overview

Remote 1/0 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 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 I/0 modules in
the following:
« CompactLogix 5380 control systems
« Compact GuardLogix 5380 control systems
« CompactLogix 5480 control systems
« ControlLogix 5580 control systems
« GuardLogix 5580 control systems
DF1 and DH-485 modes are not supported remotely.

Figure 3 - Compact 5000 I/0 Serial Module as Remote 1/0 Module

CompactLogix 5380 Controller
Compact 5000 I/0 Modules

[—
L]
L]
L
L
L
L
L
L
L

Compact 5000 EtherNet/IP Adapter
Compact 5000 1/0 Modules

PanelView™ Plus 7 Terminal
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Chapter 1 Compact 5000 /0 Serial Module Overview

Notes:
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Chapter 2

Ownership

Construct a System

Compact 5000 I/0 Serial Module Operation

Topic Page
Ownership 15
Construct a System 5
5069-ARM Address Reserve Module 17

Power the Module

5069-FPD Field Potential Distributor
Configure Modules

Protected Operations

RS| B!

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:

« Stores configuration data for every module that it owns.
« Canreside in a location that differs from the Compact 5000 I/O modules.

« 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 whether
the modules are local or remote I/O modules:

Local 1/0 modules

Complete the following steps.

1. Install a CompactLogix™ 5380, CompactLogix 5480, or
Compact GuardLogix® 5380 controller.

IMPORTANT  You must use a Compact GuardLogix 5380 controller if the local
Compact 5000 I/0 modules include safety modules.

For more information on controller compatibility,
see Controller and Software Compatibility on page 10.

2. Install the modules to the right of the controller.

Rockwell Automation Publication 5069-UM003D-EN-P - October 2022 15



Chapter 2

Compact 5000 1/0 Serial Module Operation

16

3. Install the end cap on the last module in the system.

IMPORTANT The end cap in a CompactLogix 5380, CompactLogix 5480, or
Compact GuardLogix 5380 control system covers the exposed
interconnection on the last module on the DIN rail.

If you do not install an end cap on the last module on the DIN rail,
equipment damage or injury can occur.

Remote 1/0 modules

Complete the following:

1. Install a controller that is compatible with the remote Compact 5000
I/0 modules.

IMPORTANT Remember, you must use a Compact GuardLogix 5380 controller or
GuardLogix 5580 controller if the set of remote Compact 5000 1/0
modules include safety modules.

For more information on controller compatibility,
see Controller and Software Compatibility on page 10.

2. Install an EtherNet/IP™ network.
Connect the controller to the network.
Install a Compact 5000 EtherNet/IP adapter.

IMPORTANT  If serial module is included, you must use AENTR

Connect the adapter to the network.
Install the Compact 5000 I/O modules to the right of the adapter.
Install the end cap on the last module in the system.

IMPORTANT The end cap in a CompactLogix 5380, CompactLogix 5480, or
Compact GuardLogix 5380 control system covers the exposed
interconnection on the last module on the DIN rail.

If you do not install an end cap on the last module on the DIN rail,
equipment damage or injury can occur.

Rockwell Automation Publication 5069-UM003D-EN-P - October 2022



Chapter 2 Compact 5000 /0 Serial Module Operation

- very Compact 5000 I/O module has a unique node address in a system. As

5069-ARM Address Every C /O module h i de address i A
modules are installed, the node addresses increment. The Logix Designer

Reserve Module application project includes modules in the I/O Configuration that correspond
to the physical modules.

If a module is not available during initial system installation and operation,
you can use a 5069-ARM address reserve module to reserve the slot in the
system. That is, you install the 5069-ARM address reserve module to reserve
the node address. The address reserve module remains installed until the I/O
module is available.

When you install the address reserve module, you also make sure that the
subsequently-installed modules are at the correct node address.

You use the corresponding entry in the Logix Designer application project to
reserve the node address. That is, when you add modules to the I/O
Configuration tree in the project, you add an address reserve module at the
node address that matches the physical module location.

Figure 4 - Compact 5000 1/0 System with 5069-ARM Address Reserve Module

5069-ARM Address Reserve Module

4-— 0 il Al [ 7
5069-L310ER 5069-1B16 5069-0B16 5069-ARM 5069-OF8 5069-SERIAL

® MOD POWER = MODULE = MODULE ® MODULE = MODULE = MODULE = MODULE
AB
u SAPOWER
DC INPUT AADDRESS RESERVE SERIAL
— o

— B CHOTXD
0 o 0 = B CHORXD
B CH1TXD
. 5 (- B CH1 RXD

. |S [

m g (|

m [® =

[

[

[

[

()

(|

(|

2 =

§ -

B ()

: (=]

—— _L‘l
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Chapter 2 Compact 5000 1/0 Serial Module Operation

Power the Module Compact 5000 I/O modules receive the following power types from first
component in the system, that is, the controller or adapter:

« System-side Power - Powers the system and lets modules transfer data
and execute logic.

System-side power is provided through the Module (MOD) Power
connector and is passed to each module as it is added to the system.

System-side power is also known as MOD power.

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

Field-side power is provided through the Sensor/Actuator (SA) Power
connector and is passed to each module as it is added to the system.

Field-side power is also known as SA power.

IMPORTANT The Compact 5000 1/0 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 leftmost 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 leftmost device is either a controller or an EtherNet/IP adapter,
depending on whether the Serial module is a local or remote I/O module.

IMPORTANT Remember the following:

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

« A system can use multiple 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.

For more information on how to power local Compact 5000 I/O modules, see
the following:

« CompactLogix 5380 and Compact GuardLogix 5380 Controllers User
Manual, publication 5069-UMo01

« CompactLogix 5480 Controller User Manual, publication 5069-UMo02
For more information on how to power remote Compact 5000 I/O

modules, see the Compact 5000 EtherNet/IP Adapters User Manual,
publication 5069-UMo07.
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5069-FPD Field The controller or adapter, based on whether the module is a local or
: tetrd remote I/O module, is the primary source of field-side power, that is, SA
Potential Distributor 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 local Compact 5000 I/O modules, see
the following:

« CompactLogix 5380 and Compact GuardLogix 5380 Controllers User
Manual, publication 5069-UMoo1

« CompactLogix 5480 Controller User Manual, publication 5069-UMo02
For more information on how to power remote Compact 5000 I/O

modules, see the Compact 5000 EtherNet/IP Adapters User Manual,
publication 5069-UMo007.
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Configure Modules

20

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 or
remote 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:

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

« Ifthe 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 system, causes a fault. The
Logix Designer application monitors the fault status tags to indicate when a
fault occurs on a module.

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, Modbus Slave, DF1 or
DH-485 mode.

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

« Generic fault
« Slave input data
« Slave output data

The module returns the following to the owner-controller:

« General fault data

D « Input Data

« Qutput Data

The module returns the following to the owner-controller:
DH-485 « General fault data

« Input Data
« Qutput Data

For example, consider the following examples:

« Channel o = Generic ASCII, Channel 1 = Modbus Slave - Two connections
are made between the owner-controller and the module.

Module Definition™

;~ General
“Channel 1

General
seres
Revision: 001 5
Electronic Keying: [Compaﬁble Module -
Connection: Data >
Channel 0: Generic ASCI x|
Channel 1: WModbus Slave =

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

Module Definition - e

-~ General General

i Channel 1
Seres
Revision: 001
Electronic Keying: [Compatible Module i
Cannection: Data >
Channel 0: Generic ASCI =3
Channel 1: Modbus Master ||

Table 3 shows the total number of connections for all protocol combinations.
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Table 3 - 1/0 Connections For Each Protocol Combination

CHO Protocol Choice (Cannot select DF1 or DH-485)

Disabled Generic ASCIl  |Modbus Slave |Modbus Master
Disabled 0 connection 1connection 1connection 2 connections
Generic ASCII 1connection 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
CH1Protocol | DF1Point to Point |1 connection 2 connections |2 connections |3 connections
DF1 Master 1 connection 2 connections |2 connections |3 connections
DF1 Slave 1connection 2 connections |2 connections |3 connections
DF1Radio Modem 1connection 2 connections |2 connections |3 connections
DH-485 1connection 2 connections |2 connections |3 connections

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

Protected Operations To maintain the secure operation of your Compact 5000 I/O Serial module,
operations that can disrupt module operation are restricted based on the
module operating mode. Table 4 describes the restrictions.

Table 4 - Protected Operations on Compact 5000 1/0 Serial Module

Activity
Current Module Operation Firmware Module Reset | Connection Configuration Connection or | 10 otronic
Update Request |Request Request Change g::‘;:rmat Keying Change RPI Change
Connection not running Accepted
Connection running Rejected Rejected Accepted) Not allowed? Accepted®
Firmware update is in process Rejected

(1) Configuration changes are made in the Module Properties dialog box and you click Apply.

(2) The difference between Rejected and Not allowed is that rejected activities can be attempted in the Logix Designer application but do not take effect. The activities that are not allowed, that
is, attempts to change the Connection or Data Format used, do not occur in the Logix Designer application.
For example, if you attempt to reset a module that is connected to the owner-controller, the Logix Designer application executes the request and alerts you that it was rejected. If you
attempt to change the data format on a module that is connected to an owner-controller, the Logix Designer application does not execute the attempted change. The application only alerts
you that the change is not allowed. In the case, if the change is attempted online, the Module Definition dialog box field that changes the data format is disabled.

(3) The change occurs after the connection is closed and reopened. You can close and reopen the connection in the following ways:
- Change the project while it is offline and download the updated project before going online again.
- Change the project while it is online and click Apply or OK in the Module Properties dialog box. In this case, a dialog box alerts you of the ramifications before the change is made.

Enter and Exit Protected Operations

The Compact 5000 I/O serial module enters Protected Mode as soon as I/O
connection is established with the module. The Compact 5000 I/O Serial
module exits Protected Mode as soon as I/O connection to the module is
stopped.
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Topic Page
General 23
Generic ASCII Data Exchange 29
Modbus Master Data Exchange 35
Modbus Slave Data Exchange 37
DF1 Protocaols 39
DF1 Data Exchange 58
DH-485 Data Exchange 61
General The Compact 5000™ I/O serial module supports these module-wide features:

Software Configurable
Requested Packet Interval
Fault and Status Reporting
Module Inhibiting
Electronic Keying

IMP

ORTANT DF1and DH-485 protocols use channel 1only and must be local.

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:

Serial number
Firmware revision information
Product code

. Vendor

By mi

Error and fault information
Diagnostic information

nimizing the need for tasks, such as setting hardware switches and

jumpers, the software makes module configuration easier and offers
excellent reliability.

Rockwell Automation Publication 5069-UM003D-EN-P - October 2022 23



Chapter 3 Compact 5000 I/0 Serial Module Features

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.

Table 5 - RPI Range

Protocol Setting Range of RPI

Generic ASCII 2 ms...750 ms (by 0.1 ms)
Modbus Master 6 ms...750 ms (by 0.1 ms)
Modbus Slave 6 ms...750 ms (by 0.1 ms)
DF1 Point to Point 2 ms...750 ms (by 0.1 ms)
DF1 Master 2 ms...750 ms (by 0.1 ms)
DF1 Slave 2 ms...750 ms (by 0.1 ms)
DF1 Radio Modem 2 ms...750 ms (by 0.1 ms)
DH-485 2 ms...750 ms (by 0.1 ms)

IMPORTANT - If the RPIis not a multiple of 0.1 ms, round the number down to
the closest multiple value of 0.1 ms. For example, if the RPl is
2.37T ms, round to 2.3 ms.
- Depending on the software version, you can set each channel
value separately.
« When using Immediate Output (I0T) instruction, remember to add a 1ms
execution dwell time before each subsequent execution.
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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:

« Logix Designer application
«  Module status indicators

For more information on fault reporting, see the full chapter, Troubleshoot
Your Module on page 91.

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:

« 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.

« 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. It compares the device that is defined in your project to the
installed device. 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, 1/0 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
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:

Compatible » Same catalog number

Module « Same or higher Major Revision
« Minor Revision as follows:

- If the 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.

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.

Disable Kevin ATTENTION: Be cautious when using Disable Keying; if used incorrectly, this option can lead to

ying 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-AToo1.
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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 91.

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 6 - Common Module Function

Function Definition Available Options
- 9600
« 1200
« 2400
Baud rate The communication speed of each channel + 4800
: « 19200 (default)
- 38400
- 57600
« 115200
. . « 7hit
Data Bits The number of data bits are used to represent one character of data. . 8 bit (default)
Parit Sets the parity of transmitted data for error detection. It is created with data files and used to check data integrity and E\?gﬁ (default)
y help with data recovery.
« Odd
Stop Bits This parameter sets the number of stop bits for each data value sent. 12(defau|t)
« RS-232C (default)
Serial Media Type of media that is connected to the channels communication ports. o RS-422
« RS-485
« No Handshake (default)
Duplex The type of communication that is used by each channel. « Full-duplex
« Half-duplex
A carrier frequency that is transmitted even when data is not being sent.
Continuous Carrier Continuous carrier is selected if you want to use it with half-duplex communication. The checkbox is unavailable if you |« On
have chosen something other than half-duplex communication, or if you have chosen Master as your protocol. The default |« Off
option is cleared when enabled.
RTS Send Dela Enter the time (x20 ms) to delay transmitting the first character of a message after turning on the RTS line. « 0..32767
Y | The default value is 0. (default =0)
RTS Off Dela Enter the time (x20 ms) to delay turning off the RTS line after the last character has been transmitted. « 0..32767
y The default value is 0. (default = 0)
DCD Wait Dela The number of seconds to wait before lowering the DCD modem line. When DCD is high, the controller is in the middle of |« 0...255
y transmitting data. This delay may be needed because of the latency in the sending radio transmissions. (default =1)

Selecting Functions in Logix Designer Application

- General Channel 0
Connection
- Module Irfo
=} L Baud Rate: 19200 v
- Modbus Master
[=l-Channel 1 Data Bits: 8 o
Modbus Slave
Parity: Mane h
Stop Bits: 1 ~
Serial Media: RS-232C B
Duplex: Mo-Handshake o
Cantinuous Carrier
DCD Wait Delay: 1 5
Status: Offline oK Cancel Help

28
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Table 7 - Control Line Menu

Control Line Menu

When you are required to connect to a dial-up modem, see Table 7 that
explains the duplex setting in the serial port.

Modem Duplex Status |Controller Your Function Choice |Continuous Carrier

Not using a modem |— No Handshaking
Modems in a point-to-point link are full-duplex - Full-duplex _
Master Modem is a full-duplex while slave modem is half- Master .

X duplex. Controller Full-duplex

Using a modem - -
- Slave Controller |Half-duplex Select the continuous carrier checkbox.
All modems in the system are half-duplex. - Half-duplex Clear the continuous carrier checkbox

(default).

Generic ASCII

Data Exchange

The following illustrations show 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.

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
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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 8 - Generic ASCII Transmit Functions

Parameter Definition Available Options

Select whether swapping will be done or what |+ No Change (default)

swapping method is to be used before the |+ Word Swap - After executing a word swap on 32-bit hex value 11112222, the result is 2222111.
Swap Mode module sends output data to the Serial Port or |« Byte Swap - After executing a byte swap on 32-bit hex value 11223344, the result is 22114433.

after the module receives input data from the
Serial Port.

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

Termination Mode/
Delimiter

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

Ignore End Delimiter (default) - Transmits packet based on number of bytes specified only.
Exclude Delimiter - Determines end of data when it finds the Termination Delimiter characters,

delimiter.

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 - . - .. |e Thbit $00..S7F
1 Configure the channel's termination delimiter. | 8 bit S00...SFF
Termination Delimiter « 7bit $00..57F

2

Configure the channel's termination delimiter.

8 bit $00...SFF (SFF = disabled)

30

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 ASCII.TxData output tag array,
write the number of characters into the ASCII.TxDataLength output tag,
then increment the ASCIL.TxID 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 ASCII.TxData output tag array,
copy the two configured termination delimiter characters as the next two
characters in the array, then increment the ASCIL.TXID output tag. While
doing this, keep the TxDataLength output tag at o.

Q Include transmits the packet with termination delimiter characters, and exclude
does not.

Data Received from the Serial Port

Immediate Mode

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

1. The serial module receives the packet.

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

input tag, increments the ASCIL.RxID input tag and sends it to the

controller.

Figure 7 - Data Received from the Serial Port in Inmediate Mode

comes
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Data
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Master/Slave Handshake Mode

The serial port works in a handshake mode using the following steps.
The serial module receives the packet.
If any of the following conditions occur, the serial module creates a

1.
2.

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.
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 RxBuffer, copies the data into the

ASCIIL.RxData input tag, copies the number of characters that are

received into the ASCII.RxDataLength 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
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from the serial port for saved data in the receiving buffer of the firmware.
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Generic ASCII Receive Functions

Table 9 - Generic ASCII Receive Functions

Swapping is done before the module sends output

No Change (default)
Word Swap - After executing a word swap on 32-bit hex value 11112222, the result is 22221111

Swap Mode data to the Serial Port or after the module receives Byte Swap - After executing a byte swap on 32-bit hex value 11223344, the result is 22114433.
input data from the Serial Port. Word and Byte Swap - After executing a word and byte swap on 32-bit hex value 11223344
the result is 44332211.
« Master/Slave (default) - User logic must increment the ASCIL.RxID output tag to receive the
Handshake Mode Determines how the serial module passes the next packet of data into the ASCII.RxData input tag.

received data from the serial port to the controller.

Immediate - ASCII.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 Serial Port.

If a Timeout occurs, the Non-Delimited Flag is set,
and Received Data is regarded as a new record to
produce.

« 0=Disabled (default)
e 1..32,767 ms

Pad Character

Character that is used to fill the remainder of the
ASCII.RxData array after the end of the received
packet characters. Padding range is

I.RxD]ata[ RxDataLength] to |.RxData[ Read Buffer
Size].

« 7bit $00...87F
« 8bit $00...5FF

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 ASCII.RxData input tag.
Include - Start Delimiter is always the first byte in the ASCII.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...SFF

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 not included in the ASCII.RxData input Tag.

Include Delimiter - Termination Delimiters bytes are included in the ASCII.RxData input tag.

7bit $00...S7F

[T]glrmlr;gtrl?n Configure the channels termination delimiter. . ngocmhzr:wrgré?:rt.ion: When Delete Mode is enabled, do not configure Termination Delimiter to
« 8bit $00...5FF
Termination . ) - - « 7bit $00...$7F
Delimiter 2 Configure the channel's termination delimiter. « 8 bit $00...SFF (SFF = disabled)
YON/XOFF Selecting the flow control of each channel. « 0=Disable (default)
Enables software handshaking. « 1=Enable
The module sends all bytes received from Serial Port
immediately to the . 0=n
Echo Mode serial port by 1byte, and sends produced data to the ?_ ED'SE?IE (default)
controller. + =tnable
Enables retransmission of all received characters.
If the mode is ignored, it is handled as regular ASCII
g:;?j [[;‘rheov?ghnsq d[;lg g:]%ai":rghp?;ézg rglyogﬁrlgedoes not |, g = Ignore (default) - echoes DEL character same as any other character
Delete Mode characters. Choosing printer means that the module |° 12:_CPRT - receives DELDthLar?]cter, echoe; baclI/«’s]?a:lce, sgabce, baqkspacrlsz
does not send previous data and is replaced by one |* 2= rinter - receives DEL character, echoes '/’ followed by previous character
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.

« 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.

« 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 121.
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Modbus Master
Data Exchange .

For the Modbus Master data exchange, the following definitions apply:
Write—the Modbus Master writes data to the Modbus Slave.

« 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 RPI.

Figure 9 - Modbus Master Write Command

ControlLogix® 5580/CompactLogix™ 5380

/ Config Tag

Command List

Output Tag Output
Data to Slave
Modbus Data

Input Tag Input
Data from Slave
Modbus Data

\_

=
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.

Config Data

./ Consumed Data

<

Consumed Data

Modbus Data ‘;
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Figure 10 - Modbus Master Read Command
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Modbus Master Functions

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

Table 10 - Modbus Master Configuration Parameters

Parameter |Definition Available Options
« 0=RTU (default)
« 1=ASCll
Modbus . i « Intervals of up to one second may elapse between
Format Selecting communication method of Modbus of each channel. characters within the message. Unless the user has
configured a longer timeout, an interval greater than
1second means that an error has occurred.
The Maximum Delay time of each channel until it receives a response for Modbus Master Command
Response  |from Modbus Slave. _
Timeout When the maximum time has passed, the Modbus Master determines the Modbus Slave did not » 0...3600000 (x1 ms) (default = 200)
respond.
Broadcast The Wait time of each channel until the Modbus Slave finishes processing according to broadcasted
command from the Modbus Master. - 0...3600000 (x1 ms) (default = 200)
Pause
Modbus Master does not send the next command until this time has passed.
Inter-frame : : . « Oisnot a valid value. Use Table 11 and Table 12 to
Timeout Maximum delay time to receive Data of each channel determine the minimum value.
This parameter specifies the number of times a command is retried if it fails. If Master Port does
Retry Count | not receive a response after the last retry, the Slave devices communication is suspended on the |« 0...127 (default = 0)

port for Error Delay Counter scans.

36

Table 11 - Inter-frame Timeout Minimum Values (10 Bit)

ﬁ':{:t";“"":a“" Default Value 1Byte (10 Bit) 3.5t (10 Bit) Legal Range (10 Bit)
1200 58000 8333.333 29166.667 29000...65535000 (us)
2400 28000 4166.667 14583.333 14000...65535000 (us)
4800 14400 2083333 7291667 7200...65535000 (us)
9600 7200 1041.667 3645.833 3600...65535000 (us)
19200 3500 520.833 1822917 1750...65535000 (us)
38400 3500 260.417 91458 1750...65535000 (us)
57600 3500 173,61 607,639 1750...65535000 (us)
115200 3500 86.806 303.819 1750...65535000 (us)

Table 12 - Inter-frame Timeout Minimum Values (11 Bit)

ﬁgt“;"‘““'“‘"’“ Default Value 1Byte (11 Bit) 3.5t(NBit) Legal Range (11 Bit)
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 190972 668.403 1750...65535000 (us)
115200 3500 95.486 334,201 1750...65535000 (us)

Command Disable function

In firmware revision 2.011 and later, the user is now able to disable a Modbus
Master command at runtime by controlling the disable switch bit in the output
array of the Modbus Master channel. A total of 50 bits are available with each
bit representing a Modbus Master command. A disabled command would have
the corresponding Ixx.CommandXX.Disabled bit set. To disable a Modbus
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Modbus Slave
Data Exchange

command, turn ON the disable corresponding bit in the output array.
Example: Command o disable bit is referring to the Oxx.CommandooDisable
bit.

For the Modbus Slave data exchange, the following definitions apply:

«  Write—the Controller and Modbus Master can write data to the
Modbus Slave.

« Read—the Modbus Master reads data from the Modbus Slave.

Figure 11 - Modbus Slave Write Command
ControlLogix 5580/CompactLogix 5380

( Config Tag \

5069-SERIAL Modbus Master

.

> Virtual Device Application

~

Figure 12 - Modbus Slave Read Command
ControlLogix 5580/CompactLogix 5380
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Modbus Slave Functions

Table 13 - Modbus Slave Configuration Parameters

Parameter Definition Available Options

« 0=RTU (default)
« 1=ASCll
- 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 that an error has occurred.

Selecting communication method of Modbus of each

Modbus Format channel.

Numbers to identify all modules that are connected to each _
Node Address channel. You must set a number not equal to 0. » 1..247 (default =1)

« Qs not a valid value. Use Table 11 and Table 12to determine the minimum
value.

Inter-frame Timeout | Maximum delay time to receive Data of each channel

Table 14 - Modbus Slave Supported Commands

Function Code as a Slave(in hex) | Function Name

0x01 Read Coil

0x02 Read Discrete Inputs
0x03 Read Holding Registers
0x04 Read Input Register
0x05 Write Single Coil

0x06 Write Single Register
0x16 Mask Write Register
0x17 Read/Write Multiple Registers
0xOF Write Multiple Coil

0x10 Write Multiple Registers
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DF1 Protocols

The serial module with firmware revision 2.011 and later with Add-On profile
(AOP) version 2.01 supports DF1 protocols DF1 Point to Point, DF1 Master,
DF1 Slave, and DF1 Radio modem. The combination of the revision and
Add-On profile enables the serial module to connect to remote devices such as
SLC™, MicroLogix™ 1400, and 1769-L32E.

The details of these protocols can be found in the DF1 Protocol and Command
Set Reference Manual, publication 1770-RM516.

IMPORTANT DF1and DH-485 protocols use channel 1only and must be local.

Using Modems that Support DF1 Communication Protocols

The types of modems that you can use with the serial module include dial-up
phone modems, leased-line modems, radio modems, and line drivers. For
point-to-point full-duplex modem connections, use DF1 full-duplex protocol.
For point-to-multi-point modem connections, use DF1 half-duplex master and
slave protocols. In this case, one (and only one) of the other devices must be
configured for DF1 half-duplex master protocol.

IMPORTANT Do not attempt to use DH-485 protocol through modems under
any circumstance.

Dial-up Phone Modems

Dial-up phone line modems support point-to-point full-duplex
communications. Normally, a serial module on the initiating or receiving end
of the dial-up connection, will be configured for DF1 full-duplex protocol with
the control line parameter set for ‘Full-Duplex Modem.” See Modem Control
Line Operation on page 40 for details on the operation of the RS-232 modem
control signals when’Full-Duplex Modem’ is selected.

When the 5069-SERIAL is the initiator of the dial-up connection, use the native
tag similar to the Generic ASCII mode to send out the ‘AT’ dial-up string
(example: ATDT 555-1212). To hang up the connection, use the DTR signal in
the output tag.

Leased-Line Modems

Leased-line modems are used with dedicated phone lines that are typically
leased from the local phone company. The dedicated lines may be point-to-
point topology supporting full-duplex communications between two modems
or in a point-to-multi-point topology supporting half-duplex communications
between three or more modems. In the point-to-point topology, configure the
serial module for DF1 full-duplex protocol with the control line parameter set
to “Full-Duplex Modem.” In the point-to-multi-point topology, configure the
serial module for DF1 half-duplex master or slave protocol with the control
parameter set to “Half-Duplex Modem without Continuous Carrier.” See DF1
Half-Duplex Slave on page 41 for details on the operation of the RS-232 modem
colntroiisignals when “Half-Duplex Modem without Continuous Carrier” is
selected.
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Radio Modems

Radio modems may be implemented in a point-to-point topology supporting
either half-duplex or full-duplex communications, or in a point-to-multi-point
topology supporting half-duplex communications between three or more
modems. In the point-to-point topology using full-duplex radio modems,
configure the serial module for DF1 full-duplex protocol. In the point-to- “multi-
point topology using half-duplex radio modems, configure the serial module
for DF1 half-duplex master or slave protocol. If these radio modems require
RTS/CTS handshaking, configure the control line parameter to “Half-Duplex
Modem without Continuous Carrier.”

Line Drivers

Line drivers, also called short-haul modems, do not actually modulate the
serial data, but rather condition the electrical signals to operate reliably over
long transmission distances (up to several miles). The Allen-Bradley® AIC+
Advanced Interface Converter is a line driver that converts an RS-232 electrical
signal into an RS-485 electrical signal, increasing the signal transmission
distance from 50 to 4000 feet. In a point-to-point line driver topology,
configure the serial module for DF1 full-duplex protocol. In a point-to-
multipoint line driver topology, configure the serial module for DF1 half-
duplex master or slave protocol. If these line drivers require RTS/CTS
handshaking, configure the control line parameter to “Half-Duplex Modem
without Continuous Carrier.”

Modem Control Line Operation

The following explains the operation of the serial module when you configure
the RS-232 channel for the following applications.

DF1 Full-Duplex

When configured for DF1 full-duplex, the following control line operation
takes effect:

« No Handshaking Selected—DTR is always active (high) and RTS is
always inactive (low). Receptions and transmissions take place
regardless of the states of DSR, CTS, or DCD inputs. Only make this
selection when the serial module is directly connected to another device
that does not require handshaking signals.

« Full-Duplex Modem Selected—DTR and RTS are always active except:

- If DSR goes inactive, both DTR and RTS are dropped for 1 to 2 seconds,
then reactivated. While DSR is inactive, the state of DCD is ignored.
Neither receptions or transmissions are performed.

- If DCD goes inactive while DSR is active, then receptions are not
allowed. If DCD remains inactive for 9 to 10 seconds, DTR is set
inactive. DTR is raised again in 5 to 6 seconds.

Reception requires DSR and DCD to be active. Transmission requires all three
inputs (CTS, DCD, and DSR) to be active.
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DF1 Half-Duplex Slave

When configured for DF1 half-duplex slave, the following control line
operation takes effect:

« No Handshaking Selected—DTR is always active and RTS is always
inactive. Receptions and transmissions take place regardless of the states
of DSR, CTS, or DCD inputs. Only make this selection when the
processor is directly connected to another device that does not require
handshaking signals.

« Half-Duplex Modem with Continuous Carrier Selected—DTR is always
active and RTS is only activated during transmissions (and any
programmed delays before or after transmissions). The handling of DCD
and DSR are the same as with Full-Duplex Modem. Reception requires
DSR and DCD to be active. Transmissions require CTS, DCD, and DSR to
be active.

« Half-Duplex Modem without Continuous Carrier Selected—This is the
same as Half-Duplex Modem with Continuous Carrier except
monitoring of DCD is not performed. DCD is still required for
receptions, but is not required for transmissions. Transmissions still
require CTS and DSR.

DF1 Half Duplex Master

When configuring for DF1 half-duplex master, the following control line
operation takes effect:

« No Handshaking Selected—DTR is always active and RTS is always
inactive. Receptions and transmissions take place regardless of the states
of DSR, CTS, or DCD inputs. Only make this selection when the
processor is directly connected to another device that does not require
handshaking signals.

« Full-Duplex Modem Selected—DTR and RTS are always active except at
the following times:

- If DSR goes inactive, both DTR and RTS are dropped for 1 to 2 seconds
then reactivated. While DSR is inactive, the state of DCD
is ignored. Neither receptions or transmissions are performed.

- If DCD goes inactive while DSR is active, then receptions are not
allowed. If DCD remains inactive for 9 to 10 seconds, then DTR
is set inactive. If DSR remains active, then DTR is raised again in
5 to 6 seconds.

Reception requires DSR and DCD to be active. Transmission requires all three
inputs (CTS, DCD, and DSR) to be active.

« Half-Duplex Modem without Continuous Carrier Selected—DTR is
always active and RTS is only active during transmissions (and any
programmed delays before and after transmissions). The serial module
does not monitor DCD.

If DSR goes inactive, RTS is dropped. While DSR is inactive, neither receptions
or transmissions are performed.

Reception requires DSR to be active. Transmission requires two inputs, CTS
and DSR, to be active.
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42

CompactLogix 5380 DF1 Controller (or device)

Configuration Considerations for RTS Send and Off Delays

Through your programming software, the parameters RTS Send Delay and
RTS Off Delay give you the ability to set how long RTS is on before
transmission and how long to keep it on after transmission is complete. These
parameters only apply when you select half-duplex modem with or without
continuous carrier. For maximum communication throughput, leave these
parameters at zero.

For use with half-duplex modems that require extra time to turnaround or key-
up their transmitter even after they have activated CTS, the RTS Send Delay
specifies (in 20 millisecond increments) the amount of delay time after
activating RTS to wait before checking to see if CTS has been activated by the
modem. If CTS is not yet active, RTS remains active, and as long as CTS 1s
activated within one second, the transmission occurs. After one second, if CTS
is still not activated, then RTS is set inactive and the transmission is aborted.

For modems that do not supply a CTS signal but still require RTS to be raised
before transmission, jumper RTS to CTS and use the shortest delay possible
without losing reliable operation.

If an RTS Send Delay of o is selected, then transmission starts as soon as CTS is
activated. If CTS does not go active within one second after RTS is raised, RTS
is set inactive and the transmission is aborted.

Certain modems will drop their carrier link when RTS is set inactive even
though the transmission has not been finished. The RTS Off Delay parameter
specifies in 20 millisecond increments the delay between when the last serial
character is sent to the modem and when RTS is deactivated. This gives the
modem extra time to transmit the last character of a packet.

IMPORTANT  For almost all modem applications, the RTS Off Delay should be left at 0.
Never Select an RTS Off Delay that is greater than the RTS Send Delay in the
other devices on the network, or you can incur two devices that try to
transmit simultaneously

DF1 Point-to-Point Protocol

The DF1 Point to Point protocol is used when connecting from the controller to
one DF1 device (or another controller).

This type of protocol supports simultaneous transmissions between two
controllers (or devices) in both directions.

Figure 13 - DF1 Point-to-Point Protocol
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IMPORTANT  DF1and DH-485 protocols use channel 1only and must be local.
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DF1 Master Protocol

The DF1 Master protocol is used when connecting from the controller to
multiple devices.

In DF1 Master protocol, RS-485 and Serial Radio Modem can be used.

Figure 14 - DF1 Master Protocol
CompactLogix 5380 DF1 Controller (or device)
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IMPORTANT  DF1and DH-485 protocols use channel 1only and must be local.

Configuring a Master Station for Standard Polling Mode

To configure a serial module as a master station using standard
communication, complete the following steps.

1. Open the Logix Designer application project that includes the serial
module.

2. Right-click the module and choose Properties. Configure Channel 1 to
DF1 Master if it is not configured to DF1 Master

4 1/0 Configuration
4 B3 5069 Backplane
[EB [0] 5069-L340ERM L330ERM _SerialR2
i [1]5069-SERIAL/A SerialR2
Bl (2] 5069-SERIAL/A SerialR1
4 Zx Al Ethernet
[E8 5069-L340ERM L330ERM_Ser ¥ cut

lodule...

rer Modules...

E'EE Crl=X
Fl A2, Ethernet
1 ¢ Ctrl~C
£ 5069-L340ERM L330ERM_Ser| . <°P !
Paste Cirl+V
Delete Delete
Cross Reference Ctrl=E
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3. Verify that DF1 Master is selected under channel one. Configure Channel
1to DF1 Master if it is not configured to DF1 Master.

Meodule Definition™

General General

Channel 0

Channel 1 :
Series: A 5
Revision: F ~ 011 £
Electronic Keying: Compatible Module St
Connection: Data |ae]
Channel 0: Modbus Master |ae]
Channel 1: DF1 Master ) &l

4. Click Channel 1 and configure the parameters as necessary.

. General* Channel 1
i~ Connection
i+ Module Info
L‘\’ Baud Rate: 19200 v
Data Bits: a
Parity: Mone w
Stop Bits: 1
Serial Media: R5-232C ~
Duplex: No-Handshake S

Continuous Carrier

DCD Wait Delay: 1 5

5. Click DF1 Master and configure the parameters as necessary.

- General® Channel 1 - DF1 Master
‘... Connection

- Module Info i -
Station Address: -
- Channel 0
i i Modbus Master . 3
- Chann Transmit Retries:
@ % ACK Timeout: %20 = 1000 ms
Reply Message Wait: x20 = 100 ms

Error Detection

@ecc (Ocre

Enable Duplicate Detection

6. Click General in Module properties.

General
: Connectim]}

i~ Module Tnfo

H Type: 5065-5ERIAL 2 Channel Serial Interface
Channel 0
i i Modbus Master Vendor: Rockwell Automation/Allen-Bradley
= Channel 1 i
‘. DF1 Master Parent: Local
Name: underserial_module Slot
Description:

Module Definition

Series: A

S e
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7. Click Change under General Module Properties.

- (General”
- Connection
- Module Info
=) Channel 0
Modbus Master
=) Channel 1
DF1 Master

General
Type: B0BS-SERIAL 2 Channel Serial Interface
Vendor: Rockwell Automation/Allen-Bradley
Parent: Local
Name: underserial_module
Description:

Module Definition
Series:

Revision:

Electronic Keying:

Connection
Channel 0
Channel 1

A
2m
Compatible Module

Data
Modbus Master
DF1 Master

L

8. Click Channel 1 under Module Definition.

Module Definition

- General

9. Configure the polling settings as necessary.

Module Definition®

+ General
i Channel 0
i Channel 1*

General
Series: A -
Revision: 2 v | o
Electronic Keying: Compatible Module ~
Connection: Data Lol
Channel 0: Modbus Master ae)
Channel 1: DF1 Master el
Channel 1 - DF1 Master
Polling Mode: Standard (Multiple message transfers per node scan) ~
Master Transmit: Between Station Polls ~

Normal Poll Node Count:

Mormal Poll Group Size:

Priority Poll Node Count:

]

10. Click OK to accept the changes and click Yes to close the dialog box.

Use the following table to understand the communication parameters needed
for specification on the Channel Configuration screen for standard-
communication mode.

Rockwell Automation Publication 5069-UM003D-EN-P - October 2022 45



Chapter 3 Compact 5000 I/0 Serial Module Features
Define the parameters in the following table when configuring a serial module
as a master station using standard-communication mode to talk to
slave stations.
Field Description Default
iﬁ;ggs The station address for the serial port on the DF1 master. Enter a valid DF1 address (0...254). 0
Transmit Specifies the number of times a message is retried after the first attempt before being declared undeliverable. 3
Retries Enter a value 0..127.
. Specifies the amount of time you want the controller to wait for an acknowledgment to its message transmission.
ACK Timeout Enter a value 0...32767. Limits are defined in 20 ms intervals. 50(1000 ms)
« Message based—Do not allow the slave to initiate messages Default is Message-
Pollina Mode  |° Message based—Allow the slave to initiate messages Based (Allow the
9 « Standard—Multiple message transfers per node scan Slave to initiate
» Standard—Single message transfer per node scan message)
If you want the master station to:
« Send all master station-initiated MSG instructions to the slave stations before polling the next slave station in the poll list, choose
Between Station Polls. This method verifies that master station-initiated messages are sent in a timely and regular manner (after
Master every slave station poll). Between Station
Transmit « Only send master station-initiated MSG instructions when the master’s station number appears in the polling sequence; choose |Polls
In Poll Sequence. With this method, sending master station-initiated messages are dependent upon where and how often the
master station appears in the poll list. To achieve the same goal as the Between Station Polls method, the master-station's
address would have to appear after every slave-station’s address.
Contains the total number of stations to poll under Normal Poll that will allow the serial module to auto-create the following tags for
control and monitoring.
Normal Poll « Latest Normal Poll Node in Local:x:[1.DFIMaster.LatestNormalPolINode
Node Count |+ Maximum Normal poll node in Local:x:01:DF1Master.MaxNormalPolINode
- Slave station address tags (depending on the number of stations that are entered in the Normal Poll Node Count) in
Local:x:01:DF1Master.NormalPolINodel y ]
g?gﬂ;]alsizoe” The number of normal stations the master station polls after polling all stations in the priority poll array. 0
Contains the total number of stations to poll under Priority Poll that will allow the serial module to auto-create the following tags for
control and monitoring.
Priority Poll |« Latest Priority Poll Node in Local:x:11.DF1Master.LatestPriorityPolINode _
Node Count |« Maximum Priority poll node in Local:x:01:DF1Master.MaxPriorityPoliNode
- Slave station address tags (depending on the number of stations that are entered in the Normal Poll Node Count) in
Local:x:01:DF1Master.PriorityPolINode[ y]
Select BCC or CRC error detection.
Configure all stations to use the same type of error checking.
Error BCC—The serial module sends and accepts messages that end with a BCC byte for error checking. BCC is quicker and easier to BCC
Detection implement, but does not detect as many errors as CRC
CRC—the serial module sends and accepts messages with a 2-byte CRC for error checking. CRC is a more effective error
detection algorithm.
Enable
Duplicate Select whether the serial module should detect and ignore duplicate messages. Enabled
Detection
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Minimum DF1 Half-Duplex Master ACK Timeout

The governing timeout parameter to configure for a DF1 Half-Duplex Master is
the ACK Timeout. The ACK Timeout is the amount of time you want the serial
module to wait for an acknowledgment of its message transmissions. Set in 20
millisecond intervals, the value is the amount of time the master will wait for:

« An ACK to be returned by a slave when the master has just sentita
message, or

« Apollresponse or message to be returned by a slave when the master has
sent it a poll packet.

The timeout must be long enough that after the master has transmitted the
last character of the poll packet, there is enough time for a slave to transmit
(and the master receive) a maximum sized packet before the time expires.

To calculate the minimum ACK timeout, you must know:
« The modem communication rate

« Maximum sized data packet (the maximum number of data words that a
slave write command or read reply packet might contain)

« The RTS/CTS or ‘turnaround’ delay of the slave modem
« The configured RTS Send Delay in the slave
+ The program scan time of the slave

Determining Minimum Master Serial Port ACK Timeout

To determine the minimum ACK Timeout, you must first calculate the
transmission time by multiplying the maximum sized data packet for your
serial module by the modem rate in ms/byte. For an example, we will assume
communications with SLC 5/03 slaves (103 data words or 224 ms.

For approximate modem transmission rates, see the following table.

Next, you must determine the average slave program scan time. For this
example, lets assume an average slave program scan time of 20 ms.
Remember, program scan time will vary by application.

Table 15 - Approximate modem transmission rates

Modem bps | Approximate ms/byte
4800 2 ms/byte

9600 Tms/byte

19200 0.5 ms/byte

Finally, you must determine the larger of two values, either the configured
slave RTS Send Delay or the turnaround time of the slave modem. To find the
RTS Send Delay time, navigate to the module definition page and select
channel 1 to open the configuration screen. The RTS Send Delay time is in
intervals of 20 ms, so with a value of 3 in the box, the RTS Send Delay time
would be 20 ms multiplied by 3. Using this value (60 ms) for our example, and
assuming that the turnaround time of the modem is 50 ms (which will vary by
modem) you would choose to use the RTS Send Delay time of 60 ms for your
calculation.
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Having determined the maximum message transmission time (224 ms), the

average slave program scan time (20 ms) and the largest of either RTS Send

Delay (60 ms) or the modem turnaround time, the minimum ACK timeout is
simply the sum of these values.

Parameter Example Values (in ms)

Max message transmission time 224

Average program scan time 20

RTS Send Delay 60 Use only the largest of
modem turnaround time 50 these two values
calculated ACK Timeout 304

round up to nearest 20 ms 320

Create Polling Lists

After defining your polling tags and group size, create polling lists by entering
the station address of each slave station into either the normal poll node tag
(Local:x:01:DF1Master.NormalPollNode[y]) or priority poll node tag
(Local:x:01: DF1Master.PriorityPollNode[y]). Place each station address in an
individual word in a poll tag (normal or priority).

The normal and priority poll file layout is as follows:

Poll Tag Contains

Local:x:01:DF1Master.MaxNormalPolINode
Local:x:01:DF1Master.MaxPriorityPollNode

(I]gcalzx:H.DF]Master.LatestNormaIPoIINo The address of the station currently being polled

. L This word is automatically updated by the master station as a new
(ngcal.x.ﬂ.DF]Master.LatestPrlorltyPollNo slave station is polled.

Total number of stations to be polled (for a list)

Local:x:01:DFIMaster.NormalPolINode[y] |The slave station address in the order that the stations should be
Local:x:01:DFIMaster.PriorityPollNode[y] |polled
Where y is 0 to xx Store one station address in each word.

To place a station address in a poll file:
1. Right-click Controller Tags and choose Monitor Tags.

[&] Centroller Organizer * 31X
2| |53 Controller Digital_example -
=+ i | - [
= [ Controller f &) New Tag.. Ctrl+W

L 3 Power-Up K ;
Meniter Tags
S Tasks | - s L\\g
-8 MainTask [ETiTREE

- @B MainPre ety
i..[Z3 Unschedule Export Tags...
5] Motion Groups

L3 Ungreuped [P '

2. Expand the Local:x:01:DF1Master.NormalPolINode and/or
Local:x:01:DF1Master.PriorityPollNode tag.

3. Enter the station addresses of the slave stations you want in the poll list.
Put them in the order you want them polled. Enter the total number of
slave station addresses in the
Local:x:01:DF1Master.MaxNormalPolINode and/or
Local:x:01:DF1Master.MaxPriorityPollNode
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Figure 15 - Polling list example—Contains two stations: addresses 8 and 9 in Priority Poll. Station 9 is

being polled.
Name =z| = Value + Force Mask + Style Data Type
4 Locakl:n {2 {} AB:5000_DF1_Master:|:0
b Local:1:1.DF1 {d {} AB:5000_DF1_Channe...
4 Local:1:I1.DF1Master {d {} AB:S000_DF1_Master ...
b Local:1:1.DF 1Master. ActiveStation {d {..} Decimal SINT[32]
Local: 1:11.DF 1Master PricrityPollError 0 Decimal BOOL
Lecal:1:11.0F IMaster.NermalPellError 0 Decimal BOOL
Lecal:1:11.DF IMaster.PollGroupSizeError 0 Decimal BOOL
b Local:1:11.DF IMaster.LatestPriorityPollNode 9 Decimal INT
b Local:1:11.DF IMaster.LatestNormalPollNode 0 Decimal INT
b Local:1:000 {d {} AB:5000_ModbusMa...
4 Local1:01 {d {} AB:SDD0_DF1_Master_...
4 Local:1:01.DF Master {] {} AB:5000_DF1_Master_...
b Lecal:1:01.DF1Master.MaxPricrityPollNode 2 Decimal INT
b Lecal:1:01.DF1Master.MaxNormalPollNede 0 Decimal INT
b Local:1:01.DF1Master.PollingListUpdatelD 0 Decimal SINT
4 Local:1:01.DF1Master PriorityPolNode {d {...} Decimal INT[2]
b Local:1:01.DF 1 Master.PriorityPollNode[0] 8 Decimal INT
b Local:1:01.DF 1 Master.PricrityPollNode[ 1] 9 Decimal INT
P Local:1:01.DF1Master.NormalPellNode {] {..} Decimal INT[2]

Monitor Active Stations

To see what stations are active, view the active station tag. Each bit in the tag
represents a station on the link. The stations are numbered in order as a
continuous bit-stream file starting with the first bit in the first word. See
Figure 16. If the bit is a one, the station is active; if the bit is a zero, the
station is inactive.

Figure 16 - Example Active Station File

Scope: | EGILII0ERM _Seral ~ | Show: [Al Tegs ~[x.
Name =g|a Value « Force Mask « Style Data Type 1
4 Local1:11.DF1Master {w} {u} AB:5000_DF1_Master_...
4 Local:1:11.DF1Master. ActiveStation {.} {..} Binary ~ | SINT[32]

b Local:1:11.DF1 Master. ActiveStation[0] 2#0000_0000 Binary SINT

b Local:1:11.DF1 Master. ActiveStation[1] 2#0000_0000 Binary SINT

b Local:1:11.DF1 Master. ActiveStation[2] 2£0000_0000 Binary SINT

b Local:1:11.DF1 Master. ActiveStation[3] 2#0000_0000 Binary SINT

b Local:1:11.DF1Master. ActiveStation[4] 2#0000_0000 Binary SINT

b Local1:11.DF1Master. ActiveStation[5] 2£0000_0000 Binary SINT

b Local:1:11.DF1 Master. ActiveStation[6] 2£0000_0000 Binary SINT

b Local:1:11.DF1Master. ActiveStation[ 7] 2#0000_0000 Binary SINT

b Local:1:11.DF1 Master. ActiveStation[8] 2#0000_0000 Binary SINT

Configuring a Message-Based Mode DF1 Half-Duplex Master Station

Choose message-based communication mode if you want to use MSG
instructions in user programming to communicate with one station at a time.
If your application uses satellite transmission or public switched telephone
network transmission, consider choosing message-based. Communication to
a slave station can be initiated on an as-needed basis.

With message-based mode, you do not have an active station file that you can

use to monitor station status. Also, you cannot implement slave station-to-
slave station messaging over the telemetry network.
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Configuring a Master Station for Message-based Polling Mode

To configure a serial module as a master station using message-based
communication, complete the following steps.

1. Open the Logix Designer application project that includes the serial
module.

2. Right-click the module and choose Properties. Configure Channel 1 to
DF1 Master if it is not configured to DF1 Master.

Pl 1/0 Configuration
4 B3 5069 Backplane
{5 [0] 5069-L340ERM L330ERM _SerialR2
i [1]5069-SERIAL/A SerialR2
fl 121 5069-SERIAL/A SerialR1

New Module...

4 5 A1, Cthernet Discover Modules...
@ 5069-L340ERM L330ERM _Ser % cut Chrl=X
4 25 A2, Ethernet &l o
@ 5069-L340ERM L330ERM _Ser
Paste Ctrl+V
Delete Delete
Cross Reference Ctri+E

Export Module... §
Properties L\\, Alt+Enter

Print 4

3. Verify that DF1 Master is selected under channel one. Configure Channel
1to DF1 Master if it is not configured to DF1 Master.

Meodule Definition™

..... General General

- Channel 0

i--Channel 1
Series: A i
Revision: 2 ~ 011 |
Electronic Keying: Compatible Module St
Connection: Data |ae]
Channel 0: Modbus Master |ae]
Channel 1: DF1 Master ) &l

4. Click Channel 1 and configure the parameters as necessary.

General” Channel 1
onnection
Module Info
= hannel 0 % Baud Rate: 19200 bl
i Modbus Master
@ Data Bits: 8
=D aster
Parity: None i
Stop Bits: 1
Serial Media: RS-232C v
Duplex: No-Handshake bt

Continuous Carrier

RTS Send Delay: l:l %20 =0 ms

RTS Off Delay: l:l x20 =0ms

DCD Wait Delay: 1 5

5. Click DF1 Master under the Channel 1 category on the Module Properties
dialog box to configure DF1 Master port settings. See DF1 Master

Parameters on page 59
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General” Channel 1 - DF1 Master
Connection

Module Info Station Address:

Transmit Retries:

ACK Timeout:

X20 = 1000 ms
Reply Message Wait: I:l x20 = 100 ms

Error Detection

(@) BCC cre

Enable Duplicate Detection

Diagnostics...

6. Click General in Module properties.

General
Type: 5065-S5ERIAL 2 Channel Serial Interface
Vendor: Rockwell Automation,Allen-Bradley
; P : |
‘.. DF1 Master arert Loca
Name: underserial_module Slot
Description:

Module Definition

Series: A

Revision: 2m

Electronic Keying:  Compatible Module

Connection Data
Channel 0 Modbus Master
Channel 1 DF1 Master

Change ...

7. Click Change under General Module Properties.

General* General

Connection

. Module Info T
Channel 0

5069-SERIAL 2 Channel Serial Interface

- Modbus Master Vendor: Rockwell Automation/Allen-Bradley
= Channel 1
: Parent: Local
. DF1 Master “ 2
Name: underserial_module :
Description:
Module Definttion
Series: A
Revision: 20m

Electronic Keying: Compatible Module

Connection Data
Channel 0 Modbus Master
Channel 1 DF1 Master

X

8. Click Channel 1 under Module Definition.

Meodule Definition

General General

Channel 0

Channel 1 I} . A s
Revision: e ~ 011 5
Electronic Keying: Compatible Module ~
Connection: Data =
Channel 0: Modbus Master o]
Channel 1: DF1 Master ae]
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9. Configure the polling settings as necessary.

Maodule Definition*®

General Channel 1 - DF1 Master
-~ Channel 0
Channel 1*
Polling Mode: Standard (Multiple message transfers per node scan) ~
Master Transmit: Between Station Polls v

Normal Poll Node Count:
Normal Pall Group Size: D
Priority Poll Node Count: E

10. Click OK to accept the changes and click Yes to close the dialog box.

Use the following table to understand the communication parameters needed
to configure a serial module as a master station using message-based
communication mode parameter.

Field Description Default
Station The station address for the serial port on the DF1 master. Enter a valid DF1address 0
Address (0...254).
Transmit Specifies the number of times a message is retried after the first attempt before 3
Retries being declared undeliverable. Enter a value 0...127.

Specifies the amount of time you want the controller to wait for an acknowledgment 50(1000
ACK Timeout  |to its message transmission. Enter a value 0...32767. Limits are defined in 20 ms ms)

intervals.

If you want to:

« Accept unsolicited messages from slave stations, choose MESSAGE BASED (Allow
slave to initiate messages.) Slave station-initiated messages are acknowledged
and processed after all master station-initiated (solicited) messages.

Note: Slave stations can only send messages when they are polled. If the message-

based master station never sends a slave station a message, the master station will | Message-

never send the slave station a poll. Therefore, to regularly obtain a slave station-  |Based

Polling Mode |initiated message from a slave station, you should choose to use standard (slave can

communications mode instead. initiate

« Ignore unsolicited messages from slave stations, choose MESSAGE BASED (Do not |messages)
allow the slave to initiate messages.) Slave station-initiated messages are
acknowledged and discarded. The master station acknowledges the slave station-
initiated message so that the slave station removes the message from its
transmit queue, which allows the next packet that is slated for transmission into
the transmit queue.

Select BCC or CRC error detection.

Configure all stations to use the same type of error checking.

BCC—The serial module sends and accepts messages that end with a BCC byte for
error checking. BCC is quicker and easier to

Error Detection implement, but does not detect as many errors as CRC BCC
CRC—the serial module sends and accepts messages with a 2-byte CRC for error
checking. CRC is a more effective error
detection algorithm.
Enable
Duplicate Select whether the serial module should detect and ignore duplicate messages. Enabled
Detection
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Studio 5000

DF1 Slave Protocol

The DF1 Slave protocol is used when the serial module is connecting to the DF1

Master device.

In DF1 Slave protocol, RS-485 and Serial Radio Modem can be used.

Figure 17 - DF1 Slave Protocol

DF1 Controller (or device)

CompactLogix 5380 Master (one station)
& i)
"l m(ee] g ]
PCCC Message I
o
S rEe e Slave RS-485 0
SlHH=L (Maximum 30 stations)
=IH=L: o\ D\ MicroLogix, PLC-5, SLC,
=18 I and so on.
- - = L 0
E E 7 E] MicroLogix,
= PLC-5,
=IEh: m o S
O] ! E=ms|mer| 8m| [| andsoon
0
_— =
0

IMPORTANT  DF1and DH-485 protocols use channel 1only and must be local.

Configuring the Controller as a Slave Station

To configure the controller as a slave station, do the following using your
programming software:

1. Open the Logix Designer application project that includes the serial
module.

2. Right-click the module and choose Properties.

Pl 1/Q Configuration
4 B3 5065 Backplane
Eﬁ! [0] 5069-L340ERM L330ERM_SerialR2
i [1] 5069-SERIAL/A SerialR2
Bl [215069-SERIAL/A SerialR1
4 E.EEAL Ethernet Discover Maodules...
Eﬁ! 5069-L340ERM L330ERM_Ser ¥ cut Crl=X
4 S A2 Ethernet

Mew

lodule...

7 Ctrl=C
£ 5069-L340ERM L330ERM _Ser| . <°PY d
Paste Ctrl+V
Delete Delete
Cross Reference Ctrl=E
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3. Onthe Module Definition dialog box, verify that Channel 1 is configured
for DF1 Slave. Configure Channel 1 to DF1 Slave if it is not configured to
DF1 Slave.

Meodule Definition®

- General General

i Channel 0
Series: A 2
Revision: brd ~ 011 |5
Electronic Keying: Compatible Module ~
Connection: Data |ar]
Channel 0: Wodbus Waster el
Channel 1: C_|oF1 Slave > [l

4. Click Channel 1 and configure the parameters as necessary.

- General’ Channel 1

i Connection

i Module Info
Baud Rate: 19200 =
Data Bits: 8
Parity: Mone i
Stop Bits: i
Serial Media: RS-232C v

Duplex: Mo-Handshake v

Continuous Carrier

DCD Wait Delay: i 5

5. Click DF1 Slave under the Channel 1 category on the Module Properties
dialog box to configure DF1 Slave port settings.

- General” Channel 1 - DF1 Slave
i Connection
i Module Info

E| Channel 0 Station Address: D
Modbus Master
p— Transmit Retries:
Slave Poll Timeout: | 3000 %20 = &0000 ms

DF1 Slave
[JECT Suppression

E-Ch

Error Detection

®Bcc (JCRC

Enable Duplicate Detection

6. To close the Module Definition dialog box, click OK.
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Serial Port Protocol parameters and defaults can be found in the following
table. Use the following table to understand the communication parameters

you need to specify on the Channel Configuration screen.

Field Description Default
Station Address | The station address for the serial port on the DF1 slave. Enter a valid DF1 address (0...254). 0
Transmit Retries The number of times the slave station retries a message after the first attempt before the station declares the message 3

undeliverable. Enter a value 0...127.

Slave Poll
Timeout

Specifies the amount of time the slave station waits to be polled by a master before indicating a fault. Enter a value 0...32767. Limits
are defined in 20 ms intervals. See ‘Configuring Slave Poll Timeout' for further details.

3000 (60,000 ms)

EOT Suppression

Select whether to suppress sending EOT packets in response to a poll. The default is not to suppress sending EOT packets.

Do not suppress

Select BCC or CRC error detection.
Configure all stations to use the same type of error checking.
BCC—The serial module sends and accepts messages that end with a BCC byte for error checking. BCC is quicker and easier to

Error Detection implement, but does not detect as many errors as CRC BCC
CRC—the serial module sends and accepts messages with a 2-byte CRC for error checking. CRC is a more effective error
detection algorithm.
Er;?gclttaioDrl]Jplicate Select whether the serial module should detect and ignore duplicate messages. Enabled
DF1 Radio Modem Protocol
The DF1 Radio Modem protocol is used when connecting from the controller to
multiple devices over Radio Modems. (This Radio Modem should not analyze/
translate protocol by itself)
Figure 18 - DF1 Radio Modem Protocol
CompactLogix 5380
Studio 5000 DF1 Controller (or device)

[ [
SR
e
L L
&
L] E o= : (4]
CHEIEEE N (e aem| ] (e Emre| wEm| ||
e Radio Radio
z Modem 0 Modem 0

MicroLogix, PLC-5, SLC,
and so on.

MicroLogix, PLC-5, SLC, and
so on.

IMPORTANT DF1and DH-485 protocols use channel 1only and must be local.

Designing Communication for DF1 Radio Modem Protocol

When designing communication using DF1 Radio Modem protocol, you must
consider the capabilities of both the controllers and radio modems. The DF1
Radio Modem protocol can only be used with controllers that support and are

configured for this protocol.

Determining When to Use DF1 Radio Modem Protocol

If your radio modem can handle full-duplex data port buffering and radio
transmission collision avoidance, you can use peer-to-peer message initiation
capability in every node (that is, the ladder logic in any node can trigger a MSG
instruction to any other node at any time). For messaging between nodes that
are outside of radio transmission/reception range of each other, you may use
either the Store and Forward capability of the protocol or the repeater

capability of the radios.

If your radio modem cannot handle full-duplex data port buffering and radio
transmission collision avoidance, you can still use DF1 Radio Modem protocol
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Station2

in a Master/Slave configuration, with message initiation limited to one master
node. If you still require slave node message initiation, then you must use the
DF1 Half-Duplex protocol.

The primary advantage of using DF1 Radio Modem protocol for radio modem
networks is in the transmission efficiency. Each read/write transaction
(command and reply) requires only one transmission by the initiator (to send
the command) and one transmission by the responder (to return the reply).
The number of transmissions is minimized, radio power is minimized, and
throughput is maximized. In contrast, DF1 Half-Duplex protocol requires five
transmissions for the DF1 Master to complete a read/write transaction with a
DF1 Slave. See Figure 20 on page 56 the DF1 Radio Modem protocol.

An efficiency trade-off exists in that the DF1 Radio Modem protocol does not
provide immediate feedback (ACK) to the initiator to indicate that the
responder successfully received the communications packet without error.

The Store and Forward capability of the DF1 Radio Modem protocol allows
messages between nodes that are outside of radio transmission/reception
range of each other to be routed through intermediary nodes that are within
range. Each of the intermediary nodes needs a Store and Forward table. The
configuration must indicate, based on the source and destination addresses in
the message packet, which packets to receive (store) and then rebroadcast
(forward). The following section explains how the Store and Forward function
is configured.

Figure 19 - Radio Communication

Message (via MSG instruction) sent to a
specific station (station 1)

Modem

Modem Station1

56

Data Table

<

Station 1sends reply message.

Figure 20 - Read or Write Requests via DF1 Radio Modem

« Ladder logic triggers MSG
« DF1driver formats command

« Send command packet
« Start reply timer
« Wait for reply (or timeout)

Reply packet received
return data

Reply timeout received
Return error indication

Store and Forward

The Store and Forward Table occupies a 16-word binary data table tag
Local:x:01.DF1RadioModem.StoreAndForward. Each bit in this file
corresponds to a DF1 Radio Modem node address. To configure a 5069-SERIAL
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Node 1

No Bits

CHD1T
(DST=14,SRC=1)

to Store and Forward message packets between two other nodes, the bits
corresponding to the addresses of those other two nodes must be set. For
instance, if node 2 is used to Store and Forward message packets between
nodes 1 and 3, then both bits Bx/1 and Bx/3 would have to be set in the Store
and Forward Table (Figure 21). You can set bit 255 to enable Store and Forward
of broadcast packets, as well.

Figure 21 - Store and Forward in DF1 Radio Modem Protocol

Notel

(2nd Re broadcast) Note & (1t Re broadcast)
REPLY 1 REPLY 1
Note3
Node 2 Node3 [ Node 4
REPLY 1
(DST=1,SRC=4)
1,34 124 No Bits
CMD1 CMD1
(1st Re broadcast) Note2 (2nd Re broadcast)

Note 1—The link layer of Node 1 blocks the retransmission of a packet
that is received with the SRC byte equal to the receiving node’s station
add retransmitted.

Note 2—To help prevent Node 2 from retransmitting a duplicate packet, the
link layer of Node 2 updates the duplicate packet table with the last 20
packets received.

Note 3—The link layer of Node 4 blocks the retransmission of a packet
that is received with the SRC byte equal to the receiving node’s station
add retransmitted.

Note 4—To help prevent Node 3 from retransmitting a duplicate packet, the
link layer of Node 3 updates the duplicate packet table with the last 20
packets received.
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DF1Data Exchange

CompactLogix 5380, Compact GuardLogix® 5380, and CompactLogix 5480

For the DF1 data exchange, the following definitions apply:
«  Write—the Controller can write data to DF1.

Figure 22 - DF1 Write Command

>

MSG Instruction

PLC-5 Typed Write
PLC-3® Typed Write
PLC-2® Unprotected Write
SLC Type Write

o

CIP Message
Execute PCCC Object

CIP Messaging

EtherNet/IP™

Consumed Data

Read—the Controller reads data from the DF1.

5069-SERIAL DF1

CIP Message Router

Heartbeat

Produced Data

<

CompactLogix 5380, Compact GuardLogix 5380 and CompactLogix 5480

J Run/Program Mode

Figure 23 - DF1 Read Command

-

MSG Instruction

PLC-5 Typed Read
PLC-3 Typed Read
PLC-2 Unprotected Read
SLC Type Read

o

CIP Message
Execute PCCC Object

CIP Messaging

Consumed Data

<

Heartbeat

Produced Data

J Run/Program Mode

- —— >
|
|
|

A |
|

| |
Another Protocol DF1 | :
| |
I I
| |
CHO CH1 | |
NG J !
I I
Response Comrpand with | |
Write Data I |
<Y
5069-SERIAL DF1

CIP Message Router
_______________ L — — >,
|
> I
PCCC Object |
—————————————————— A
|
| |
Another Protocol DF1 | :
| [
I I
| |
CHO CH1 | |
NG J !
I I
Response with | |
Read Data Command | |
<Y
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DF1Point to Point Parameters

Table 16 - DF1 Point to Point Configuration Parameters

Parameter Definition Available Options

Station Address Station address of the channel. o 0..254

NAK Receive Limit Maximum number the module can receive NAK for each message. « 0...255 (default = 3)

ENQ Transmit Limit Maximum number the module can send ENQ for each message. « 0...255 (default = 3)

ACK Timeout Maximum time the module can wait for ACK for each message. - 1..32.767 (x20 ms)defauit = 50)

0 = Disabled (Wait Forever)

Embedded Responses

Autodetect Embedded Responses cause the module to use embedded responses only if an embedded
response from the serial module is received by the module.
Enabled Embedded Responses let the module send embedded responses within packets.

« 0= Autodetect

1=Enabled

Receive Termination Delimiter
1

Configure the channel's receive termination delimiter.

8 bit $00...SFF (default = $0D )

Receive Termination Delimiter

Configure the channel's receive termination delimiter.

8 bit $00...5FF (SFF = disabled)

Error Detection

Detects error protocols.

0=BCC
1=CRC (default)

Enable Duplicate Detection

When enabled, duplicate messages are acknowledged and discarded.

0 = Disabled
1= Enabled (default)

DF1 Master Parameters

Table 17 - DF1 Master Configuration Parameters

Parameter

Definition

Available Options

Station Address

Station address of the channel.

+ 0..254

Transmit Retries

Maximum number of times Master can retry sending message to Slave.

+ 0..127 (default = 3)

+ 1..32,767 (x20 ms) (default = 50)

ACK Timeout Maximum time the module can wait for ACK for each message. . 0= Disabled (Wait Forever)
.. | Minimum time between receiving ACK and sending Poll to Slave. + 1...65,535(x20 ms) (default = 5)
Reply Message Wait | s st this value to meet Slave respanse preparation time. » 0= Disabled (Wait Forever)
. « 0=BCC
Error Detection Detects error protocols. + 1= CRC (default)
Enable Duplicate + 0=Disabled

Detection

When enabled, duplicate messages are acknowledged and discarded.

« 1=Enabled (default)

DF1 Slave Parameters

Table 18 - DF1 Slave Configuration Parameters

Parameter

Definition

Available Options

Station Address

Station address of the channel.

« 0..254

Transmit Retries

Maximum number of times Slave can retry sending message to Master.

+ 0..127(default = 3)

Slave Poll Timeout

Maximum time Slave can wait for polling from Master when message is sent from Slave.

« 0...32,767 (x20 ms) (default = 3000)

« 0=Do Not Suppress (default)

EOT Suppression Select whether to suppress sending EOT packets in response to poll. . 1= Suppress
. « 0=BCC
Error Detection Detects error protocols. « 1= CRC (default)
« 0=Disabled

Enable Duplicate Detection

When enabled, duplicate messages are acknowledged and discarded.

- 1=Enabled (default)
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DF1 Radio Modem Parameter

Table 19 - DF1 Radio Modem Configuration Parameters

Parameter Definition Available Options

Station Address Station address of the channel. o 0..254

Enable Store and Forward Determine whether Store and Forward (bit) is enabled. ?::ED.::EFJEd (default)
« 0=BCC

Error Detection

Detects error protacols.

« 1=CRC (default)

Enable Duplicate Detection

When enabled, duplicate messages are acknowledged and discarded.

« 0=Disabled (default)
« 1=Enabled

60

For Example MSG Control Blocks, see page 127.
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DH-485 Data Exchange

CompactLogix 5380, Compact GuardLogix, 5380 and CompactLogix 5480

For the DF1 data exchange, the following definitions apply:
«  Write—the Controller can write data to DH-48s.
« Read—the Controller reads data from the DH-485.

Figure 24 - DH-485 Write Command

-

MSG Instruction

PLC-5 Typed Write
PLC-3 Typed Write
PLC-2 Unprotected Write
SLC Type Write

o

CIP Message
Execute PCCC Object

CIP Messaging

Consumed Data

5069-SERIAL DH-485

CIP Message Router

Heartbeat

Produced Data

<

J Run/Program Mode

Figure 25 - DH-485 Read Command
CompactLogix 5380, Compact GuardLogix 5380 and CompactLogix 5480

-

MSG Instruction

PLC-5 Typed Read
PLC-3 Typed Read
PLC-2 Unprotected Read
SLC Type Read

o

CIP Message
Execute PCCC Object

CIP Messaging

Consumed Data

<

Heartbeat

Produced Data

J Run/Program Mode

- —— >
|
|
|

A |
|

| |
Another Protocol DH-485/485CIF | :
| |
| I
| |
CHO CHI | |
NG J !
| I
Response Comrpand with | |
Write Data I |
<_Y
DH-485  PLC-2
PLC-5 SLCS
PLC-3
5069-SERIAL DF1
CIP Message Router
_______________ L — — ).
|
> |
PCCC Object |
—————————————————— A I
|
| |
Another Protocol DH-485/485CIF I :
| [
| I
| |
CHO CHI | |
NG J !
| I
Response with | |
Read Data Command | |
<_Y
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DH-485 Functions
Table 20 - DH-485 Configuration Parameters
Parameter Definition Available Options
Station Address Station address of the channel. - 0.3
Max Station Address Specifies the maximum station address of all devices on the DH-485 network.

« 0...31(default = 31)

Token Hold Factor

Number of transmissions plus retries that a node holding a token can send onto the datalink each time that it
receives the token.

o 1.4 (default=1)

Error Detection

Detects error protocols.

- 0=BCC
+ 1=CRC (default)

Enable Duplicate

When enabled, duplicate messages are acknowledged and discarded.

« 0=Disabled (default)

Detection « 1=Enabled
For Example MSG Control Blocks, see page 127.
IMPORTANT DF1and DH-485 protocols use channel 1only and must be local.
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Before You Begin

Add a New Module

Compact 5000 1/0 Serial Module Configuration

This chapter describes how to configure your Compact 5000™ I/O serial
module in a Logix Designer application project.

When a controller establishes a connection to a remote 5063-SERIAL module, it

Q uses a class 3 connection. We recommend that you reserve one class
connection on the Compact 5000 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
Add a New Module 63

Edit the Module Configuration

=N~

View the Module Tags

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 EtherNet/IP adapter to the project.

For more information on how to add a Compact 5000 EtherNet/IP
adapter to a Logix Designer application project, see the EtherNet/IP
Communication Modules in 5000 Series Systems User Manual,
publication ENET-UMoo4.

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).
Serial firmware V1.011 supports Generic ASCII, Modbus Master and
Modbus Slave. Serial firmware revision 2.011 and later with Add-On
Profile 2.01 supports Generic ASCII, Modbus Master, Modbus Slave, DF1
and DH-485 protocols.

DF1 and DH-485 are only supported locally on Channel 1.

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

« Discover Local and Remote I/O Modules
« Create New Local and Remote I/O Modules
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64

Discover Local 1/0 Modules

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

Controller Organizer v 0 x

& =

B Controller CompactLogix3380_system
Tasks
Motion Groups
Alarm Manager
Assets
" Logical Model
4 10 Configuration

A - A -4

[0] 5 E ‘ 'New Module...

4 Tz m;,urj Impaort Module...
ﬂil 5069 Discover Modu[{é...

gl Paste Ctrl=V
The Logix Designer application automatically detects available modules
that are connected to the backplane.

3. Select your module and click Create to add the discovered module to
the project.

Selecting close on create will close windows when module creation is
@ complete.

Select Module Type

Catalog Module Discovery  Favorites

Modules Revision Additional Information Action
= 5063 Backplane

ﬂ [01] 5068-HSC2<0B4 32 No action needed. Module exists in project
_

~—

<

[ Close on Create Create Close Help
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4. Enter the module properties and click OK.

5" New Module

X
- General® General
- Connection
i Module Info . .
Type: 5069-SERIAL 2 Channel Serial Interface
Vendor: Rockwell Automation/Allen-Bradley
Parent: Local
Name: serial_module Slot: B 7
Description:
Module Definition
Series: A
Revision: 201
Electronic Keying: Compatible Module
Connection Data
Channel 0 Disabled
Channel 1 Disabled
Change ...

Status: Creating

Cancel Help

5. At the warning dialog box, click Yes.

If you inhibit the module connection, you must remember to uninhibit the
@ connection later. See Connection Category on page 77

F ™y
RSLogix 5000 =5

DAMNGER. Online module creation.

Creating new module online could affect running system.

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

[] Inhibit module connection(s).

Create new module enline?

@[ Mo

6. Close the Select Module Type dialog box.
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Discover Remote 1/0 Modules

The project must include at Compact 5000 EtherNet/IP adapter.
1. Go online with your Logix Designer application.

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

Controller Organizer * I X

-3 Controller CompactLogix5380_system
-l:l Tasks

-[:I Motion Groups

I:I Add-On Instructions

.M, Logical Model
28310 Configuration
-9 5069 Backplane
-2 A1/A2, Ethernet
ﬁ 5069-L340ERM CompactloginG380_system

=] E 069-AEN2TR Remg

£ 5069 Backplane f NewModile
1 101 5069-AF rDlscwel Modules... N
... f] [1]5069-0B1 by
: g 121 5069-1F8 & Cut Ctrl+X
Copy Ctrl+C
B Paste Ctrl+V
Delete Del

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

3. Click Create to add the discovered module to your project.

Select Module Type
Catalog  Module Discovery  Favorites
Modules Revision Additional Information Action
= 5063 Backplane
ﬂ [01] 5065-HSC2x0B4 301z No action needed. Module exists in project.

— | feme ]
i e >

< >

[] Clese on Create Create Close Help
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4. Enter the module properties and click OK.

57 New Module X
WE General
- Connection
Module Info Type 5063-SERIAL 2 Channel Serial Interface

Vendor: Rackwell Automation/Allen-Bradley
Parert adapter
Name: [seral_moduis2 | St ] ”
Description:

Module Definttion

Series: A

Revision: 200

Electronic Keying:  Compatible Module

Connection Data
Channel 0 Disabled
Channel 1 Disabled
Change
Status: Creating Cancel Help

5. Atthe Warnin% dialog box, make sure that Inhibit module connection is
selected and click Yes.

If you inhibit the module connection, you must remember to uninhibit the
O connection later. See Connection Category on page 77

- .
RSLogix 5000 [

DANGER. Online module creation.

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?

=) B

6. Close the Select Module Type dialog box.
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New Local I/0 Modules

O

1.

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 /0 Modules on page 64.
One exception is that, in step 1, you choose New Module instead of Discover
Modules.

Right-click the 5069 Backplane and choose New Module.

Controller Organizer » 0 X
a =

b Controller CompactLogix53280_system

B Tasks

B Mation Groups

b Alarm Manager

[* Ascets

Fe Logical Model
1/Q Cenfiguration

0 B> YT
5069 Bz B New Module...
& [0 30 Ly -
w ule...

F |

Impa o
B 111501 - ed_counter
i 12150 Discover Modules..,
4 A1/AZ EE - '
E?E /AZ, E:l Paste Ctrl+V
& 5069-| stem
4 [ 5069~ Print 4
B3 5069 Backplane
2. Select the module and click create.
Select Module Type
Catalog  Module Discovery  Favorites
FEnter Search Text for Modite Type Clear Filters Show Filters ¥
Catalog Number Description Vendor Category e
5065-IBEF-3W & Point 24V DC ...  Rockwell Autom... Digtal
5065-1F3 8Channel Volta...  Rockwell Autom...  Analog
50694 4 Channel Vota... Rockwell Autom...  Analog
5063-0A16 16 Poirt 85V-26...  Rockwell Autom...  Digital
5063-0B16 16 Poirt 24V DC Rockwell Autom Digtal
5065-0B16F 16 Poirt 24V DC... Rockwell Autom...  Digttal
5065088 & Point 24V DC Rockwell Autom Digtal
B065-0OF4 4 Channel Volta...  Rockwell Autom...  Analog
5065-0F8 8 Channel Votta Rockwell Autom Analog
B063-OW16 16 Poirt AC/DC ... Rockwell Autom...  Digttal
5065-0W4l 4 Paint AC/DC Rockwell Autom Digtal
B06S-0X4l 4 Point AC/DC ... Rockwell Autom...  Digtal
2 Channel Serial...  Rockwell Autom...  Communication
v
18 of 18 Module Types Found Add to Favorites

O

Close on Create Help

Close
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3. Enter the module properties and click OK.

B New Module X
[ Gener  General
Connection
todie Ho Type: 5069-SERIAL 2 Channel Sl Interface
Vendor: Rockwell Automation/Allen-Bradley
Parent: Local
Name: [seral_module: | S B o
Description:
Module Definition
Series: A
Revision: 20m
Blectronic Keying: Compatible Module
Connection Data
Channel 0 Disabled
Channel 1 Disabled
Change ...
Status: Creating (UK\I\ ) Cenced | [ Heb |

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

This example shows how to add a local /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 64.

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

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

[ Metion Groups
[ Add-On Instructions
(7 Data Types

M., Logical Model
E-E31/0 Configuration
-89 5069 Backplane
2% A1/A2, Ethernet

)69-AEM2TR Remote 5060
5069 Backplane i
1 [0]5069-AEN2TF
f] [1]5069-0B16F/

Discover Module..

L. [215060-F8/A Ry b Cut Ctrl+X
Copy Ctrl+C
2 Paste Chrl+V
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2. Select the module and click Create.

Select Module Type

Catalog  Module Discovery  Favorites

FEnter Search Text for Modite Type Clear Filters Show Filters ¥
Catalog Number Description Vendor Category e
5065-IBEF-3W & Point 24V DC ...  Rockwell Autom... Digtal
5065-1F3 8Channel Volta...  Rockwell Autom...  Analog
50694 4 Channel Vota... Rockwell Autom...  Analog
5063-0A16 16 Poirt 85V-26...  Rockwell Autom...  Digital
5063-0B16 16 Poirt 24V DC Rockwell Autom Digtal
5065-0B16F 16 Poirt 24V DC... Rockwell Autom...  Digttal
5065088 & Point 24V DC Rockwell Autom Digtal
B065-0OF4 4 Channel Volta...  Rockwell Autom...  Analog
5065-0F8 8 Channel Votta Rockwell Autom Analog
B063-OW16 16 Poirt AC/DC ... Rockwell Autom...  Digttal
5065-0W4l 4 Paint AC/DC Rockwell Autom Digtal
B06S-0X4l 4 Point AC/DC ... Rockwell Autom...  Digtal
5063-SERIAL 2 Channel Serial...  Rockwell Autom...  Communication
v
18 of 18 Module Types Found Add to Favorites

[] Close on Create @ 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.

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.

# ' New Module x
Mﬂ General
+~ Connection
i Module Info X -
Type: 5069-SERIAL 2 Channel Serial Interface
Vendor: Rockwell Automation/Allen-Bradley
Parent: adapter
Name: serial_module2 Slot: 1 v
Description:

Module Definition

Series: A

Revision: 2.001

Electronic Keying: Compatible Module

Connection Data
Channel 0 Disabled
Channel 1 Disabled

Change ...

Status: Creating ( QK E )  Cancel Help

70 Rockwell Automation Publication 5069-UM003D-EN-P - October 2022




Chapter &4 Compact 5000 1/0 Serial Module Configuration

Edit the Module Click the category names in the New Module dialog box to view and change the
conﬁguration 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 Compact 5000 I/O modules categories are specific to the module type.
The following categories apply to all Compact 5000 I/O modules and are
described in this section.

« General Category
. 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:
« Name the module.
« Assign a slot number. (required)
« Describe the module.
« Access the Module Definition.

Module Definition Parameters

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.

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

[ Genear  General
- Connection
#:Modue kifo Type: 5063-SERIAL 2 Channel Seral Itefface
Wendor: Rockwell Automation/Allen-Bradley
Parent: Local
Description o
Module Defirition
Series: A
Revision: 1.001
Hlectronic Keying:  Compatible Module
Connection Data
Channel 0 Dizabled
Channel 1 Disabled
oo

Status: Creating [ ok | [ coneed | [ Hepb |
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The Module Definition dialog box opens.

Module Definition*

General
Channel 1
Series: A e
Revision: 2 v [ ol
Electronic Keying: Compatible Module v
[Connection [Data |
[channelo: |Generic AsCI ™|

[Channel 1: [Modbus Master ™|

Table 21 describes the parameters in the Module Definition dialog box.

Table 21 - 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
Software method by which you reduce the possibility of using the wrong device in a control system. Exact Match
Electronic For more information, see the following: Cxact t’abtlc Modul
Keying « View the Module Tags on page 89 Df’s’ggl‘; 'K eiing ule
« Electronic Keying in Logix 5000™ Control Systems Application Technique, publication LOGIX-AT001
Connection « Definition establishes a connection between the controller and the module. Data
Disabled
ic ASCII
Channel 0/1 []etermings the following for thg module type you configure: ﬁir&%ﬂg Mi[':ster
« Determines the protocol that is used on Channel 0 or 1 Modbus Slave
For more information, see Table 22.
DF1 Point to Paint
Determines the following for the module type you configure: DFT Master
: f DF1 Slave
« Determines the protocol that is used on Channel 1 h
Channel 1 DF1 Radio Modem
« Used locally only DH-485
« Supported in firmware revision 2.011 and later with Add-On Profile 2.01
For more information, see Table 22.

(1) The choices that are available vary by module type and catalog number.

Table 22 - 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 device operates as a slave to an external master and waits for commands from the master.

DF1 Point to Point The device sends DF1 queries or write commands to the devices connected to it.

DF1 Master The device sends DF1 master queries or write commands to the slaves devices connected to it.

DF1 Slave The device operates as a slave to an external master and waits for commands from the master.

DF1 Radio Modem The device sends DF1 queries or write commands to the devices connected to it.

DH-485 The device sends DH-485 queries or write commands to the devices connected to it.

You can have additional configurable parameters depending on your
parameter choice for a channel. What you choose can have additional
parameters.
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See Figure 26 for an example of Modbus Master options and Figure 27 for an
example of Modbus Slave options

Figure 26 - Modbus Master Module Definition Parameters

Up Down
Comenunication Slave Modbus Address Data Pall P Fault N ~
(errt Method LB e Address Onset Length | Interval (s) ) I Enable i |
0 s ol INT ] ReadHolding Registers .. 1 0] 1 o Mo Change =
1 INT__.| Read Helding Registers |, 1 0 1 0 o Change o
] INT o Read nput Registers 1 1] 1 0 Ho Change 0]
3 | WT .| ReadHolding Registers .. 1 0 1 0 Mo Change
4 | NT o vwte Single Register | 1 [ 0 1O Change
5 | T L[ Ciite Mutipis Registers 1 o 1 [ No Criange:
5 el el
r ~ )
8 xll xl »
] < = | |
10 ™ ] ™
1 Disabled .| = [l
12 Dizobled ] B =
13 Disabled .| = ™,
14 Dizabled || ™| ™
15 Dizabled . v v
16 Disat = [sgl se]
17 Disat e = =
16 Disabled = [l
13 Dicabled .| Il ]
20 Disabled . s ™
2 Disabled -, ™ | )
2 Dissbled o] Taell ™ v
Remasining connection data:
Connection Input (bytes) | Output (bytes)
1 424 \ 468
2 1 a2 | 488
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 options are used,
make sure that the user program is adjusted to reflect the new location of
the command or the program will show and error.

Table 23 - 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 Coil - 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).

Eﬁ‘égg:cﬁddrm OffSet | ptset 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 Coil and discrete inputs) or written (1...123 for registers, 1...1968 for Coil.
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.
« No Change - no swapping of data
Swan Mode « Word Swap - Words are swapped before sending out, for example, 1112222 = 2222111
p « Byte Swap - each byte is swapped. For example, 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 dees net apply to write commands.
Fault Value « User-defined value to replace received data.
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Master Command List Limitations

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

Each Modbus Master supports up to two data connections.

The First Data Connection supports a max of 464 bytes of read data and
476 bytes of write data. The Second Data Connection supports a max of
472 bytes of read data and 488 bytes of write data.

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

Each Read command uses:

- Four bytes of input data for command status

- 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.
- Padding to align command to 4 bytes.

Each Write command uses:

- Four bytes of input data for command status

- Two bytes of output data per holding register written.

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

- Padding to align command to 4 bytes.

Remaining available data is displayed.

An error message appears when connection memory is exceeded.

Master Command Memory Usage

Input and output data size is available in the Add-On Profile.

View data size to verify data has not exceeded data available per channel:

Remaining connection data:

Connection Input (bytes) Cutput (bytes)

1 424
2 472

465
455

Current Manual Calculation Check

The following is an example of master command memory usage.

Maximum single connection configuration for registers:

Communication . Slave Modbus Address Data Foll Fault
(o d Data T Function Cod 5 Mod Fault Val
emman Method 2ETEs unctien Lode Address Offset Length | Interval (s) HEDLbLE Enable| oo " onT
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 Conditional || INT  |s|| Write Multiple Registers || 1 0 123 No Change el [T
3 Conditional  |+| INT  |s|| Write Multiple Registers || 1 123 118 No Change e [
- 223 words * 2 bytes/word read = 446 input bytes
- 241words * 2 bytes/word written = 482 output bytes
« Maximum single connection configuration for coils:
Communication . Slave Modbus Address Data Foll Fault
(o d Data T Function Cod 5 Mod Fault Val
emman Method 2ETEs unctien Lode Address Offset Length | Interval (s) HEDLbLE Enable| oo " onT
0 Continuous ||| BOOL || Read Coils [ae ] 1 0 2000 0 No Change I~ .|
1 Continuous ||| BOOL || Read Coils Lae ] 2000 1576 0 No Change sl [
2 Conditional ||| BOOL || Write Multiple Coils || 1 0 1968 No Change el [
3 Conditional ||| BOOL || Write Multiple Coils || 1 1968 1888 No Change el [

14

- 3576 bits / 8 bits/byte read = 447 input bytes

- 3856 bits / 8 bits/byte = 482 output bytes

Rockwell Automation Publication 5069-UM003D-EN-P - October 2022




Chapter &4 Compact 5000 1/0 Serial Module Configuration

Modbus Slave Example

Figure 27 - Modbus Slave Module Definition Parameters

Module Definition b
mpo— Channel 1 - Modbus Slave
- Channel 0
up Down
% Mo Register Type Data Type | Register Start Address | Register Length Data Index A
0 Cols__[o] BOOL 0 1 0
1 Discrete inputs o] BOOL ! 0 1
2 input registers || INT | 0 1 [
3 Input registers || REAL | 1 1 1
7 Holding registers.. || INT || 0 1 [
= Holding registers .| REAL o] 1 1 1
& Disabled ™
7 Disabled % £
8 Disabled o] Tl
5 Disabled ™
10 Disabled . ol
11 Disabled o] Tl
12 Disabled ™
13 Disabled . ol
14 Disabled o] Tl
15 Disabled ™
16 Disabled . ol
17 Disabled o] Tl
18 Disabled ™
19 Disabled . ol
20 Disabled | =
21 Disabled ™
2 Disabled o o
z Disabled | =
24 Disabled ™
25 Disabled % £ v
Cancel 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 options are used,
make sure that the user program is adjusted to reflect the new location of
the command or the program will show and error.

Table 24 - Modbus Slave Module Definition Parameters

Parameter Definition
« Disabled (default)
« Coils

Register Type « Discrete Inputs

Input Registers
Holding Registers
- BOOL

Data Type « INT

 REAL

Register Start Address ’ ?de?zi?l%sz 0)

Dependent on Data Type
- BOOL:1..128
(default =1)
Register Length « INT:1..100
(default =1)
« REAL:1..50
(default =1)

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

Data Index
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Data Index

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

Each register type has a predefined array size that 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 can occur. This error would appear as
in Figure 28.

Figure 28 - Data Index Error

Channel 1*

Channel 1 - Modbus Slave

Up Daowin
Mo, Register Type Data Type | Register Start Address | Register Length Data Incex ~
* 1] Holding registers . | INT ] 0 3 99
1 Dizabled s =
2 Dizabled s =
3 Dizabled s =
4 Dizabled s L
5 Dizabled s =
5 Dizabled s =
7 Dizabled s =
g8 Dizabled s =
9 Dizabled || |se] Logix Designer
10 Dizabled .| Lae]
11 Dizabled || || Register Mapping Mo, 0 ‘Data Index” over range.
12 Dizabled || |se] e Start index = 99, End index = 102, Maximum index = 100,
13 Dizabled .| Lae]
14 Dizabled s =
JE¥3 L]

15 Dizahled

Modbus Slave Address Table Limits

« Upto 30 data point ranges can be created, subject to available memory:
- 200 byte maximum of Holding registers (up to 100 INTs or 50 REALS)
- 200 byte maximum of Input registers (up to 100 INTs or 50 REALS)
- Upto 128 Coils (Data Indexes 0...15 at 8-bit boundaries)

Up to 128 Discrete inputs (Data Indexes 0...15 at 8-bit boundaries)
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Modbus Slave Data Mapping Example

Channel 1 - Modbus Slave

Up Down

No. Register Type Data Type | Register Start Address| Register Length Data Index
0 Holding registers .| NT 3 3 1]

1 Holding registers .| NT o] 32000 7 3

2 Holding registers .| NT 939 50 10

3 Coils ael| BOOL | 0 8 0

4 Coils ael| BOOL | 10 1 1

5 Coils el BOOL | 32000 17 pd

[i] Coils »|| BOOL || 939 83 5

+ 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.Coil[0].0...[0].7 = 000000...000007

« Local:1:01.Slave.Coil[1].0 = 000010

« Local:1:01.Slave.Coil[2].0...[4].0 = 0320000...032016

« Local:1:01.Slave.Coil[5].0...[15].7 = 000999...001086

| 4 Locak2:01.5lave {..} {} AB:5000_Mod!
Local:2:01.5lave.Run 0 Decimal  BOOL
b Local:2:01.5lave.5equenceMumber 0 Decimal  INT
b Local:2:01.5lave.HoldingRegister {on} {.} Decimal  INT[100]
b Local:2:01.5lave.Coil {on} {..} Decimal  SINT[16]
b Local:2:01.5lave.lnputRegister {oe} {..} Decimal  INT[100]
b Local:2:01.5lave.Discretelnput {oed {..} Decimal  SINT[16]

Connection Category

The Connection category lets you complete the following tasks:

« Set the RPI rate. For more information on the RPI, see page 27.

« Inhibit the module. For more information on inhibit the module, see
page 28.
+ 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.

The Module Fault area of the Connection category is useful during module
O troubleshooting. For more information on the Module Fault area, see page 92.
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Generic ASCII

Figure 29 - Generic ASCII Connection

oo ropes s o e oo
[ Gemel _ Connection
i~ Connection
i Module Info
=+ Channel 0
Ge”E’f‘: A llfeome 5 Requested Packet Interval (RPI) | Connection over
Generic ASCIl Transmit B (ms} EthertletlP
Channel0ASCI 80.0 -+]2.0-750.0 Unicast &
[7] tnhibit Module
Major Fault On Controller If Connection Fails While in Run Mode

Figure 30 - Generic ASCII Module Info

3 ot propenes o oo seun. 10,

- General Module Info
- Connestion
. Module Info o e
5 Channel 0 entheatan N
.- Generic ASCII Recsive Vendor: RogEaiE
. Genenic ASCII Tranemt Minor Fault:
Product Type: Internal State:
Product Code:
Revision: Configured:
serial Number: Owned:

Product Mame: Module Identity:

Refresh ResetModule | &

Status: Offline:

Figure 31...Figure 33 show the communication port that defines the
communication rate, serial media setting, and receive and transmit settings.

Figure 31 - Generic ASCII Channel Parameters

N
+ General Channel 0
- Connection
1 Module Info
& e
'~ Generic ASCIl Receive
i Ganeric ASCI| Transmit Data Bis:
-
e
Continuous Carrier
RTSSendDelay: 0 (x20 ms)
RTSOffDelay: 0 (20 ms)
DED WaitDelay: | 1 (x1sec)

For module function definitions, see Common Module Functions on page 31
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Figure 32 - Generic ASCII Receive
[15 Mo properies: Locata saee seruar 1oos < [

-General Channel 0 - Generic ASCIl Receive
Connection
Medule Info
[licha vode
Generic ASCII Transmit Handshake Mode: Delete Mode:

Message Timeout: 0 (x1ms)

Read Buffer Size: 256 = (Bytes)
Pad Character: $00
Start Delimiter: $00
remination Hode:
Termination Delimiter: 1:  $00 2z s00
Diagnostics. ..

For more information, see Generic ASCII Receive Functions on page 37

Figure 33 - Generic ASCII Transmit
| 9 Moduie properties: ocatt csose serua 100 < [

-General Channel 0 - Generic ASCII Transmit
-Connection
Module Info
=-Channel 0
- Generic ASCII Receive LT3 !
i Generic ASCIl Transmit
Termination Mode: Ignore End Delimiter -
Termination Delimiter: 1: $00 2 $00
Diagnostics...
>

For more information, see Generic ASCII Transmit Functions on page 34
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Modbus Master and Slave

Figure 34 - Modbus Master and Slave Connection

- General Connection
-~ Connection
Madule Info
£+ Channel 0
i~ Modous Master Renuested Packst Inerval (RPD)
- Channel 1 Mame
: (ms)
- Modbus Slave
ChannelOhtaster &0.0 $|6.0-750.0
Channell Siave 0.0 $6.0-750.0
[Clinhikit Module
Major Fault On Controller IF Connection Fails YWhile in Run Mode
Module Fault
Status: Offline OK Cancel Apply Help

Figure 35 - Channel 0 and Channel 1 Parameters

-+ General Channel D

Baud Rate: 13200
- Modbus Master

é-ChanneI 1 Data Bits:
i Modbus Slave
Parity:

Stop Bits:

Serial Media:

@ [

i

G

B

LARE! 4

Duplex: Mo-Handshake b
Continuous Carrier

RTS Send Delay: 0

(20 ms)
RTS Off Delay: 0 (20 ms)
DCD Wait Delay: 1 (x1sec)

For module function definitions, see Common Module Functions on page 31.

Figure 36 and Figure 37 show the detailed communication settings for Modbus
Master and Modbus Slave.

Figure 36 - Modbus Master Channel Parameters

o General Channel 0 - Modbus Master
++ Cannection
i Module Infa
= Modbus Farmat: Modbus RTU ~

+ Modouis Slave Broadcast Pause: (x1 ms)

Inter-Frame Timeout: | 3,500 (%1 ms)
Diagnostics...
Statuz: Offline Cancel Apply Help
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For Modbus Master function definitions, see Modbus Master Functions on

page 40.
Figure 37 - Modbus Slave Channel Parameters
- General Channel 1 - Modbus Slave
i Cannection
- Module Info
- Channel 0 Madbus Farmat: Modbus RTU ~
i e Modbus Master
[=)- Chanrel 1 Inter-Frame Timeouk: { %1 ms)
Diagnoskics, ..
Status: Offine Cancel Apply Help

For Modbus Slave function definitions, see Modbus Slave Functions on
page 43.

DF1 Paint to Point

Figure 38 - Connection

General Connection
- Connection”
Madule Info
=) Channel 1
DF1 Point to Point Requested Facket Interval (RPI)
Hame (ms}
Channe!1DF 1PointToPoint 80.0 3]20-750.0
[ mnhibit Module Ik
[[IMajor Fault On Controller If Connection Fails While in Run Mode
Module Fault
Status: Offline oK Cancel Apply Help
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Figure 39 - Module Info

- General Module Info
- Connection”
& Module Info
o Chann\ * Identification Status
- DF1 Pairt ta Paint Vendor: Major Fault:
Minor Fault:
i Internal State:
Product Code:
Revision: Configured:
Serial Mumber: ety
ot Module Identity:
Protection Mode:
Diagnostics... Refresh ResetModule | &

Figure 40 and Figure 41 show the communication port that defines the
communication rate and transmission settings.

Figure 40 - Channel Parameters

- General Channel 1
- Connection”
Module Info
) Baud Rate: -
-9F1 Poirt to Point =
Data Bits: 8
Parity: None e
Stop Bits: 1
Serial Media: RS-232C N
Duplex: No-Handshake i

Continuous Carrier
RTS Send Delay: %20 =0ms

 §

DCD Wait Delay: s

For module function definitions, see Common Module Functions on page 31

Figure 41 - Transmission Settings

[ ~Genesl  Channel1-DF1 Paoint to Point
- Connection*
Modie Info
= Channel 1 Station Address:

MAK Recieve Limit:

NN

ENQ Transmit Limit:
ACK Timeout: x20 = 1000 ms
Embedded Responses: Auto Detect v

Error Detection

@ecc  (OCRC

Enable Duplicate Detection

Diagnostics...

For DF1 Point to Point function definitions, see DF1 Point to Point Parameters
on page 69
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DFT Master
Figure 42 - Connection

-General Connection

fComecion]

-Module Info

E-Cpanne\ 1
= DF1 Mester e Requested Pa(crl:g) Interval (RP)
ChannelDF {Master 80.0 3]2.0-750.0

[ inhibit Module

[IMaior Fault On Controller If Connection Fails Whie in Run Mode

Module Fault
Figure 43 - Module Info
+General Module Info
i~ Cannection
& Module Irfo e Statu
- Channel 1 Enanicaton g
L. DF1 Master Wendor: Major Fault:
Minor Fault:
% Eadiciines Internal State:
Product Code:
Reviion: Configured:
Serial Number: e
Product Name: Module Identity:
Protection Mode:
Diagnostics... Refresh ResetModule

Figure 44 and Figure 45 show the communication port that defines the

communication rate and transmission settings.

Figure 44 - Channel Parameters

- General
- Connection
i+ Module Infa

- EEE

+- DF1 Master

I3

Status: Offline

For module function definitions, see Common Module Functions on page 31

Channel 1

Baud Rate:
Data Bits:
Parity:

Stop Bits:
Serial Media:

Duplex:

RTS Send Delay:
RTS Off Delay:

DCD Wait Delay:

19200 ~
8
MNone A
i
R5-232C i

Mo-Handshake w

Continuous Carrier

1
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Figure 45 - Transmission Settings

- General Channel 1 - DF1 Master
Connection
: M Station Address: D
(= Channel 1
DF1 Master
[} Transmit Retries:
ACK Timeout: x20 = 1000 ms
Reply Message Wait: %20 = 100 ms
Error Detection
@®ecc  (QJcre
Enable Duplicate Detection
Diagnostics. ..
Status: Offline Caneel Apply Help

For DF1 Master function definitions, see DF1 Master Parameters on page 69

DF1 Slave

Figure 46 - Connection

- General Connection
Connection
- Module Info
= Channel 1
*-DF1 Slave [ Requested Packet Interval (RFI)
Name
(ms)
ChannellDF1Siave 800 3][2.0-750.0
[ tnhibit Madule
[[Imajor Fauit On Contraller If Connection Fails While in Run Mode
Module Fault
Figure 47 - Module Info
- General Module Info
- Connection
- Chanad 1 Identification Status
i DF1 Slave Vendar: Major Fault:
Minor Fault:
Rodictlie= Internal State:
Product Code:
e Configured:
Serial Number: Owned:
Product Name: Module Identity:
Protection Mode:
Diagnostics... Refresh ResetModule | &

Figure 48 and Figure 49 show the communication port that defines the
communication rate and transmission settings.
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Figure 48 - Channel Parameters
General Channel 1
- Connection
- Module Infa
B Baud Rate: 15200 v
- DF1 Slave
Data Bits: 8
Parity: MNone o
Stop Bits: 1
Serial Media: RS-232C 2
Duplex: No-Handshake S

RTS Off Delay:

RTS Send Delay:

DCD Wait Delay:

Continuous Carrier

L

For module function definitions, see Common Module Functions on page 31

Figure 49 - Transmission Settings
-~ Connection

Error Detection

Diagnostics. ..

-~ General Channel 1 - DF1 Slave

Module Info
&-Channel 1 Station Address: D
I,\\, Transmit Retries:
Slave Poll Timeout: | 3000 %20 = 60000 ms

D EQT Suppression

@scc  Oro

[JEnable Duplicate Detection

For DF1 Master function definitions, see DF1 Slave Parameters on page 70

DF1 Radio Modem

Figure 50 - Connection

eneral” Connection
onnection

Requested Packet Interval (RPIy
(ms}

[ nhibit Module
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=8 Channel 1
.- DF1 Radio Modem
Name
Channel10F 1RadioModem

80.0 ]2.0-750.0

[Imajor Fault On Contraller If Connection Fails While in Run Mode
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Figure 51 - Module Info

- General® Module Info
- Connection

BB e Identification Status
£.-DF1 Rado Modem Vendor: Vajr Pl

Minor Fault:

Product Type: Internal State:

Product Code:

Revision: Configured:

Serial Number: Owned:

Product Name: Module Identity:
Protection Mode:

Diagnostics. .. Refresh ResetModule | &

Figure 52 and Figure 53 show the communication port that defines the
communication rate and transmission settings.

Figure 52 - Channel Parameters

- General® Channel 1
+-Connection
Madule Irfo
Baud Rate:
= 19200 ~
= DF1 Rlaglo Modem
Data Bits: 8
Parity: None w
Stop Bits: 1
Serial Media: RS5-232C ~
Duplex: No-Handshake

Continuous Carrier

For module function definitions, see Common Module Functions on page 31

Figure 53 - Transmission Settings

- General Channel 1 - DF1 Radio Modem
Connection
i Module Inf
é-cr?a:neal = Station Address: D
DF1 Radio Modem
% [CJEnable Store and Forward

Error Detection

@ecc  OcrC

Enable Duplicate Detection

Diagnostics...

For DF1 Master function definitions, see DF1 Radio Modem Parameters on
page 70
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DH-485

Figure 54 - Connection

+~(General Connection
& Motae Info
=) Channel 1
-~ DH435 — Requested Packet Interval (RF)
(ms)
ChannellDH485 80.0 2]2.0-7500
[ tnhibit Module
[[IMajor Fault On Controller If Connection Fails While in Run Mode
Figure 55 - Module Info
G Modulelnfa
é-Ch el 1 Identification Status
DH485 Vendor: Major Fault:
Minor Fault:
Bt e Internal State:
Product Code:
hizizine Configured:
Serial Number: Gt
Product Name: Module Identity:
Protection Mode:
Diagnostics. .. Refresh ResetModule &

Figure 56 and Figure 57 show the communication port that defines the
communication rate and transmission settings.

Figure 56 - Channel Parameters

[ Gererdl _ Channel1
i+~ Cannection

‘- Module: Info
a Baud Rate: 19200 ~
Data Bits: 8
Parity: Even
Stop Bits: 1
Serial Media: R5-232C ¥
Duplex: No-Handshake

Continuous Carrier

DCD Wait Delay: i 5

For module function definitions, see Common Module Functions on page 31
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Figure 57 - Transmission Settings

;- General Channel 1 - DH485

++-Connection

i Module Info -

| Station Address:

&-Channel 1 D

Max Station Address: | 31 °
Token Hold Factor: |: =

Errar Detection
BCC  (@CRC

Enable Duplicate Detection

Diagnostics...

For DH-485 function definitions, see DH-485 Functions on page 72

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:

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

« Reset the module.

==

General® Module Info

Identification
Vendor:

Product Type:
Product Code:
Revision:

Serial Number:

Product Name:

Status: Creating

Status
Major Fault:

Minor Fault:

Internal State:

Canfigured:
Owned:

Module Identity:

Refresh ResetModule | &
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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. Inthe Controller Organizer, right-click Controller Tags and choose

Monitor Tags.

Controller Organizer ~ 0 X |
E:,r'r" £5] Controller Digital_example o
" | r: ) I
= ’ ]
5: 3 Controller F [ New Tag.. Ctrl+W
) 3 Power- z n
| Meonitor Ta
.25 Tasks | - * —'D
-8 MainTask
- C8 MainPre Verify
L..[[3 Unschedule Export Tags...
- £ Motion Groups -
.3 Ungrouped| Eant 2
- ]

The Controller Tags dialog box appears with data.

2. Toview the tags, click the + symbols as shown.

Scope: ff Digtal_example +  Show: All Tags

Name =z~ [Valus «[Force Mask €| Snyie Data Type
= remote_ethemet_adapter1C e T AB:5000_DI16_IB16:C:0
_emote_ethemet_adapter:1:C.Ft00 === cocl) AB:5000_DI_Channel_IB16:C:0
@ i ans s A
"7 — remole_elhemet_adapter. 1 C.Pt01.InputOf OnFiter 13 Decimal SINT )
[ | | remots_sthemet_adapter:1:C PtOT InputOffOnFiter 0 1 Decimal BOOL
| remote_sthemet_adapter:1-C PtO1 InputOFOn Filter. 1 0 Decimal BOOL
remote_ethemet_adapter:1.C.Pt01 InputOffOnFitter.2 1 Decimal BOOL
| | remote_ethemet_adapter:1.C.Pt01 InputOffOnFiter.3 1 Decimal BOOL
| | remote_sthemet_adapter:1.C.Pt01 InputOffOnFiter.4 [1] Decimal BOOL
" remote_sthemet_adapter:1:C PtD1 InputOffOn Filter 5 0 Decimal BOOL
| remote_sthemet_adapter:1:C PtD1 InputOffOn Filter 6 0 Decimal BOOL
‘ | ' remote_ethemet_adapter:1.C.Pt01 InputOffOnFiter.7 0 Decimal BOOL
"+ remote_cthemet_adapter. 1 C.Pt0InputOnOfFiter 13 Decimal SINT )
+ TNty i e et

[+ remote_sthemet_adapter:1.C.Pt03

AB:5000_DI_Channsl_IB16C:0

+ remote_ethemet_adapter:1:C.PtD4

AB:5000_DI_Channel_IB16:C:0

+ remote_ethemet_adapter:1:C.Pt05

AB:5000_DI_Channel_IB16:C:0

+ remote_ethemet_adapter:1:C.PtD6

AB:5000_DI_Channel_IB16:C:0

-+ remote_ethemet_adapter:1.C.Pt07

AB:5000_DI_Channsl_IE16C:0

+ remote_ethemet_adapter.1.C.Pt08

AB:5000_DI_Channsl_IB16C:0

+ remote_ethemet_adapter: 1:C.PtD3

AB:5000_DI_Channel_IB16:C:0

+ remote_ethemet_adapter: 1:C.Pt10

AB:5000_DI_Channel_IB16:C:0

+ remote_ethemet_adapter: 1:C.Pt11

AB:5000_DI_Channel_IB16:C:0

+ remote_ethemet_adapter:1.C.PH12

AB:5000_DI_Channsl_IE16C:0

-+ remote_ethemet_adapter:1.C.Pt13

AB:5000_DI_Channsl_IB16C:0

+ remote_ethemet_adapter: 1:C.Pt14.

AB:5000_DI_Channel_IB16:C:0

+ remote_ethemet_adapter: 1:C.Pt15

AB:5000_DI_Channel_IB16:C:0
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Notes:
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Compact 5000 1/0 Serial
Module Status Indicators

Troubleshoot Your Module

Figure 58 shows the Compact 5000 I/O serial Module Status indicators.
Figure 58 - Compact 5000 1/0 Serial Status Indicators

. 5069-SERIAL
Module Status Indicator ® MODULE

SERIAL
Channel Status Indicators

CHO TXD Indicator
CH O RXD Indicator
CH1 TXD Indicator
CH1RXD Indicator

B CHOTXD
B CHORXD
B CH1TXD
B CH1RXD

CHANNEL 0

ISOLATED

ISOLATED

CHANNEL 1
ol

Table 25 - Channel Status Indicator Descriptions

Indicator State | Description Recommended Action
0ff Channel is disabled or there is no communication |None
Steady Yellow  |Communicating None
Flashing Yellow |Communicating None
. . - Cycle module power.
Flashing Red  |Serial Port Communication Error Check serial port configuration and setup.

Table 26 describes the Module (MOD) Status indicator on Compact 5000™ I/O
Serial modules.
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Troubleshoot Your Module

Table 26 - Module Status Indicator - Compact 5000 1/0 Module

Indicator State |Description Recommended Action
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:
off The module is not pawered. « Confirm that the system is powered.
« Confirm that the module is installed properly.
Steady green The module has a connection to the owner-controller None

and is operating normally.

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:

The module does not have a connection to the
controller. A connection can result from missing,
incomplete, or incorrect module configuration.

Complete the following:

« Troubleshoot your Logix Designer application to determine what is helping prevent 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.

Complete the following actions:

Steady red The module experienced a nonrecoverable fault. 1. Cycle power to the module.
If the status indicator remains in the steady red state, replace the module.
Complete one of the following:
« 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.
One of the following conditions exists: « The Connection and Module Info categories of the modules configuration indicate the fault
« Amodule firmware update is in progress. type. )
- Amodule firmware update attempt failed. « To clear a recoverable fault, complete one of the following:
; ; - Cycle module power.
Flashing red * The device has experienced a recoverable fault - Clyick Reset Mo[()iule in the Logix Designer application project via the Module Info category of
« A connection to the module has timed out. b
Note: Continuously executing 10T instruction can the Module Properties dialog box. .
: : : If the fault does not clear after cycling power and clicking Reset Module, contact Rockwell
cause loss of connection. An interval of at least Tms Automation® Technical Support
between 10T instruction execution is necessary. « 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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Module Tags

Topic Page
Access the Tags %
Channel Configured Generic ASCII Tags 96
Channel Configured for Generic ASCII 97
Channel Configured for Modbus Master 100
Channel Configured for Modbus Slave 103
Channel Configured for DF1—Point to Point 105
Channel Configured for DF1—Master 107
Channel Configured for DF1—Slave 109
Channel Configured for DF1—Radio Modem 1o
Channel Configured for DH-485 m
Name Conventions }‘}if: module tags use defined naming conventions. The conventions are as

ollows:

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:Io0.RunMode’, would be
the following:

SERIAL PROJECT=name of the module

1=slot number

Io = tag type (input) and channel number (0)

- The possible tag types are I (input) and O (output)
- The possible channel numbers are 0 or 1
RunMode = Parameter
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Modbus Master Name Conventions

The following is an example for a Modbus Slave tag name. The conventions for
the example, ‘SERIAL_PROJECT:1:loo.RunMode’, would be the following:

« SERIAL PROJECT=name of the module

« 1=slot number

« oo =tag type (input) and channel number (0), connection number(0)
- The possible tag types are I (input) and O (output)
- The possible channel numbers are 0 or 1
- The possible connection numbers are o or 1

« RunMode = Parameter

DF1 Name Conventions

The following is an example for a DF1 tag name. The conventions for the
example, ‘Local:1:I1.RunMode’, would be the following:

« Local= name of the module

« 1=slot number

« I1=tagtype (input), channel number (1)
- The possible tag types are I (input) and O (output)
- The channel number is 1

.  RunMode = Parameter

DH-485 Name Conventions

The following is an example for a DH-485 Master tag name. The conventions
for the example, ‘Local:1:I1.RunMode’, would be the following:

« Local=name of the module

« 1=slot number

« li=tagtype (input), channel number (1)
- The possible tag types are I (input) and O (output)
- The channel number is 1

« RunMode = Parameter
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Access the Tags

You can view tags from the Tag Editor.

1. Open your Logix Designer application project.

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

Centreller Organizer > 3 X
Z' || Controller Digital_example -
= : =
s
Vrgn Controller f & New Tag... Carl+W
23 Power-Up | =
Monitor T
S Tosks [ MenitorTags |
-8 MainTask (ETEED
- Werify
23 Unschedule Export Tags...
-5 Motion Groups )
..l3 Ungrouped (o ;

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

Name
P Local1:10
4 Locall:00
4 Local1:00.A5CT

b Locakl:00.ASCILT-ID
b Local:1:00.ASCILRAD

P Local:1:00.ASCILTxDatalength
Local:1:00.ASCILClearBuffer

Local1:00.ASCILDTR
Local1:00.ASCILRTS
Local:1:00.ASCILEXEC

P Local:1:00.ASCILTxData

=g| = Value

+ Force Mask
Lo
Lo
=
0

PR R - -]
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+ Style

{d

{d

Lo
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal

{...} Decimal

T

Scope: Senal_apphcmlur ~  Show: Al Tags

Data Type
AB:5000_ASCILLD
AB:5000_ASCIEO:0
AB:5000_ASCH_Channel:0:0
SINT

SINT

INT

BOOL

BOOL

BOOL

BOOL

SINT[256]
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Channel Configured Generic This section describes the tags that are created when you choose the Generic

ASCII option for a channel in the module definition dialog box as shown in the
Ascil Tags following graphics.

T e oo s oo

General General
Connection
-Module Info
Type 5069-SERIAL 2 Channel Serial Interface
[=)-Channel 0
- Generic ASCI| Receive Vendor: Roclowell Automation/Allen-Bradley
- Generic ASCII Transmit Parent Local
Name first_serial_module Slot; 1
Description

Module Definition

Series: A

Rewision: 1.001

Blectronic Keying:  Compatible Module

Connection Data
Channel 0 ‘Generic ASCI
Channel 1 Disabled

o —
Medule Deﬁnrllon_ - - - —— - _

~ General General

‘- Channel 1
Series:
Revision: 001 (£

Electronic Keying: [Compaﬁble Module = ]
Connection: Data =|
Channel 0: | Generic ASCI =
Channel 1: Dizabled

Generic ASCI

Modbus Master
Modbus Slave
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Channel Configured for

Generic ASCII

Input Tags

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

Table 27 describes the input tags of channel 1 configured to the Generic ASCII.

Scope: @Senal_applicaﬁor ~ Show: All Tags * T
Name =3|a Value * Force Mask * Style Data Type
4 Locall:l {.} {.} AB:5000_ASCIELO
Locall:0.RunMode 0 Decimal BOOL
Local:1:0.ConnectionFaulted 0 Decirmal BOOL
Local:1:10.DiagnosticActive 0 Decimal BOOL
b Local:l:10.DiagnesticSequenceCount 0 I,} Decimal SINT
4 Local:1:10.ASCT [ [l AB:5000_ASCI_Chan...
Local1:10.ASCILFault 0 Decimal BOOL
Local1:10.ASCILUncertain 0 Decimal BOOL
Local:1:10.ASCILTxDatal ost 0 Decimal BOOL
Local1:10.ASCILRxDatal ost 0 Decimal BOOL
Lecal:1:10.ASCILParityError 0 Decimal BOOL
Lecal:1:10. ASCILTxFIFOEmpty 0 Decimal BOOL
Local:1:10. ASCILRxFIFOEmpty 0 Decimal BOOL
Lecal:1:10.ASCO.NonDelimitedRecord 0 Decimal BOOL
Lecall:10.ASCIL.HandshakeError 0 Decimal BOOL
Lecall:10.ASCILNewData 0 Decimal BOOL
Local:1:10.ASCILTxDataSent 0 Decimal BOOL
Local1:10.ASCILTxDatal engthlnvalid 1] Decimal BOOL
Lecal:1:10.ASCILRxDatalengthlnvalid 0 Decimal BOOL
Lecal:1:10. ASCILFramingError 0 Decimal BOOL
Lecal:1:10. ASCIL BufferOverRun 0 Decimal BOOL
Local:1:10.ASCILCTS 0 Decimal BOOL
Locall:0.ASCILRTS 0 Decimal BOOL
Lecall:I0.ASCILDSR 0 Decimal BOOL
LocalL:10.ASCILDCD 0 Decimal BOOL
LocalL:I0.ASCILDTR 0 Decimal BOOL
Local:1:10.ASCILXOFF 0 Decirmal BOOL
Local:1:10. ASCILBREAK 0 Decimal BOOL
b Local:l:10.ASCILTxAck 0 Decimal SINT
b Local:l:0.ASCILRD 0 Decimal SINT
b Locall:d0.ASCILRxDatalength 0 Decimal INT
b Local:1:10.ASCILRxData {.} {..} Decimal SINT[256]
b Local:1:00 I {o} AB:5000_ASCIEO:0
Table 27 - Generic ASCII Input Module Tags
Name Data Type |Definition Valid Values
. . « 0=ldle
Ix.RunMode BOOL Channel's operating state . 1=Run
Indicates if a connection is running. - : ;
Ix.ConnectionFaulted BOOL The module sets this tag to 0 whenqconnected. If the module ?:_[?oor?nneeccttiloonnr:sppsl?]%in
is not connected, it changes the tag to 1. 9
Indicates if any diagnostics are active or if the prognostics |+ 0= No diagnostics active
Ix.DiagnosticActive BOOL threshold is reached. « 1=0ne or more diagnostics are active or the prognostics
threshold is reached
Increments for each time a distinct diagnostic condition is
) ) detected, and when a distinct diagnostic condition . 18,4127
Ix.DiagnosticSequenceCount | SINT transitions from detected to not detected. Set to zero by + The value of 0 is skipped tduri dul :
product reset or power cycle. Wraps from 255 (-1)to 1 & value ot U Is skipped except during module power-up.
skipping zero.
« 0=0Good
« 1=Bad, causing fault
IXASCILFault BOOL Indicates that channel data is inaccurate and cannot be If the tag is set to 1, you must troubleshoot the module to
trusted for use in the application. 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.
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Table 27 - Generic ASCII Input Module Tags

Name Data Type |Definition Valid Values
« 0="0ood data
ind bt the channel d b but th « 1=Uncertain data
- ndicates that the channel data can be inaccurate but the If the tag is set to 1, you must troubleshoot the module to
IASCIl.Uncertain BoOL degree of inaccuracy is not known. 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.
The transmitted data was lost. « 0=Non-occurrence
beASCI1TxDatal ost BOOL Until Clear Buffer, this bit continues to set. « 1=0ccurrence
The received data was lost. « 0=Non-occurrence
beASCIL.RxDatal ost BOOL Until Clear Buffer, this bit continues to set. « 1=0ccurrence
XASCII.ParityError BOOL Status that shows whether a parity error has occurred or ~ |* U_= Non-occurrence
not. « 1=0ccurrence
Data in transmit FIFO. The FIFQ is not empty. The output FIFO |+ 0= Not Empty
I ASCILIYFIFOEmpty BOOL has not sent all of its data to the ASCII device. « 1=Empty
Data in the receive FIFQ. The FIFQ is not empty. The input |+ 0= Not Empty
I ASCILRFIFOEmpty BOOL FIFO has not sent all of its data to the interface. « T=Empty
Aninput record is received and sent to the interface that
_— was not triggered by receiving a delimiter character. This |+ 0= Not Produced
b ASCIl.NonDelimitedRecord | BOOL event occurs when either the buffer is filled to its maximum |« 1= Produced
receive size or a Message Timeout has occurred.
Ix.ASCIl.HandshakeError BOOL Handshake error. Used for Handshake mode only. : ?_: Non-occurrence
« 1=_0ccurrence
« 0=None
IX.ASCIl.NewData BOOL New data. Used for Handshake mode only. _
« 1=New Data
Indicates that the module has sent the data indicated by the |+ 0= Not Complete
I ASCIL.TxDataSent BOOL Tx Transaction ID and can accept more transmit data. « 1=Complete
. . - « 0=_Correct
Ix.ASCIl.TxDataLengthlnvalid  |BOOL Indicates whether the Ox.ASCIl.TxDataLength is valid. 1= Length of TxDataLength s illegal
Ix.ASCIl.RxDataLengthlnvalid |BOOL Indicates whether the 0x.ASCII.RxDataLength is valid  0=Correct
T g o I « 1= Length of RxDataLength is illegal”
IX.ASCII.FramingError BOOL Indicates whether an error in framing has occurred. : ?fUNon—occurrence
« 1=0ccurrence
IX.ASCII.BufferQverrun BOOL Indicates whether a buffer overrun has occurred. : U_: Non-occurrence
« 1=0ccurrence
IASCILCTS BOOL |Indicates whether the CTS is active. » 0= Inactive
« 1=Active
IX.ASCII.LRTS BOOL Indicates whether the RTS is active. : ?_:AInalctlve
« 1=Active
IX.ASCIL.DSR BOOL Indicates whether the DSR is active. * 0=Inactive
« 1=Active
IASCILOCD BOOL | Indicates whether the DCD is active. » 0=Inactive
« 1=Active
IXASCILDTR BOOL  |Indicates whether the DTR is active. » 0=Inactive
« 1=Active
. « 0=0n
IX.ASCII.XOFF BOOL Flag for detection Xoff (Flow control) « 1= XOffis detected
Status shows whether a Break Interrupt occurred or not.
If a Break Interrupt is detected, the module keeps receiving |+ 0= Not Detected
heASCIBREAK BOOL binary data from the Serial Port. « 1=Detected
The Receive data includes null Data (0x00).
IX.ASCIL.TxAck SINT Feedback from the latest Transmit Transaction ID. o -128..4127
IX.ASCIL.RxID SINT Notification of receiving by updating number. o -128..4127
Ix.ASCII.RxDataLength INT Length of Produce Data of each channel. o 1..256
Ix.ASCII.RxData[x] SINT(256) |Received data from serial port. o -128..+127

(1) 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 28 describes the output tags of channel 1 configured to the Generic ASCII

Name

v v v

-

Scope: new;urnjed

b Local1:I0
b Locall:l
4 Local1:00
4 Local1:00.A5CT
Local:1:00.ASCILT-D 0
Local:1:00.ASCILRxID 0
Local:1:00.ASCILTxDatal ength 0
Local:1:00.ASCILClearBuffer 0
Local:1:00.ASCILDTR 0 Decimal BOOL
Local:1:00.ASCILRTS 0
Local:1:00.ASCILEXEC 0
Local:1:00.ASCILRxDatal ength 0
4 Local1:00.ASCILTxData {..}
P Locall:00.ASCILTxData[0] 1]

Decimal SINT
Decimal SINT
Decimal INT

Decimal BOOL

Decimal BOOL
Decimal BOOL
Decimal INT

{..} Decimal SINT[256]
Decimal SINT

Table 28 - Generic ASCII Output Module Tags

+ Show: Al Tags + T
=2« Value + Force Mask = Style Data Type
. . AB:5000_ASCILLO
. . AB:5000_ASCILLO
. . AB:5000_ASCIEQ:0
. . AB:5000_ASCI_Channel:0:0

Name Data Type | Definition Valid Values
Ox.ASCIL.TxID SINT This ID is incremented when you want to transmit data from the serial port. . -128...+127“)
OxASCILRXID SINT TT’Ir(]JISelD is incremented when you receive data from the serial port. It is only used in Master/Slave Handshake . 8.+127
Ox.ASCII.TxDataLength |INT Length of Transmitted Data of each channel. « 1..256
0x.ASCII.RxDataLength |INT Length of Received Data of each channel. « 1..256
If Clear Buffer the bit changes from 0 to 1, the Receive and Transaction buffer is cleared. « 0=No Chanae
0x.ASCII.ClearBuffer ~ {BOOL In Half Duplex, the RTS signal level is cleared (set to Inactive) 1= Buff Clg d
When it is at 0: Clearbuffer is triggered. + 1= butertieare
OxASCILDTR BOOL  |Signal level of DTR line sent out when rising edge of EXEC bit is detected. : ?;A'Ef‘“clg"e
. . - . «» 0=Inactive
Ox.ASCIL.RTS BOOL Signal level of the RTS line sent out when rising edge of EXEC bit is detected. « 1= Active
. . . . . « 0=Inactive
Ox.ASCIL.EXEC BOOL If EXEC bit changes 0 to 1, FW will output a signal level that is set in the DTR/RTS tag. « 1= Active
Ox.ASCII.TxData[x] SINT (256) |Output data from module. « -128..+127

(1) The value of 0 must be skipped except during module power-up.
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Channel Configured for This screen capture shows the tags that are described in the following tables.
Modbus Master

Scope Senalfapplicatior » Show: Al Tags -~ T
Name =2+ Value # Force Mask * Style Data Type
b Locall:l0 fd {..} AB:5000_ASCILO
b Locall:l ol ..} AB:5000_ASCIELD
b Local1:00 foud {..} AB:5000_ASCIEC:0
b Locall:01 fud {..} AB:5000_ASCIEC:0
4 Local:2:100 .l {..} AB:5000_ModbusMaster_Status_E33DF780:10
Local:2100.RunMode 0 Decimal BOOL
Local:2100.ConnectionFaulted 0 Decimal BOOL
Local:2I00.DiagnosticActive 1] Decimal BOOL
b Locak2:100.DiagnosticSequenceCount Q Decimal SINT
Locak2:100.Fault 0 Decimal BOOL
Locak2:100.Uncertain 0 Decimal BOOL
b Local:2:100.LastExecutedCommand 0 Decimal SINT
4 Local:2:100.Command00 {3 {.} AB:5000_Modbus_W_Response_StructT0
Local:2100.Command00.Fault 0 Decimal BOOL
Local:2:100.Command00.Uncertain 0 Decimal BOOL
Local:2:100.Command00.ParityError Q Decimal BOOL
Local:2100.Commandl).ResponseTimeout 0 Decimal BOOL
Local:2100.Command00.FramingError 0 Decimal BOOL
Local:2:100.Command00.BufferOverRun 0 Decimal BOOL
b Local:2100.Command00.5laveErrorCode 0 Decimal SINT
b Local:2100.Command00.ExecutionCount 0 Decimal SINT
4 Locak2:000 fud {..} AB:5000_ModbusMaster Run_B429E202:0:0
Locak2:000.Run 0 Decimal BOOL
4 Local:2:000.Command)) {} {.} AB:5000_Modbus_W_I400000_001_Struct: :0
b Local:2:000.Command00.Datad00000 0 Decimal INT

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.

The yy in the tag names represents the Modbus Master command number and the
O zzzz7z represents the Modbus data address.
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Table 29 - Modbus Master Input Tags

Name Data Type |Definition Valid Values
Ixx.RunMode BOOL Channel's operating state ?:éﬂlﬁ

Indicates if a connection is running.

« 0=Connection running

Ixx.ConnectionFaulted BOOL The module sets this tag to 0 when connected. If the module is not 1=C i t runni
connected, it changes the tag to 1. * I=Lonnection notrunning
. . . . . . . « 0= No diagnostics active
Ixx.DiagnosticActive BOOL :gtirgcaactﬁgéf any diagnostics are active or ifthe prognostics threshold | 1=0ne or more diagnostics are active or the
’ prognostics threshold is reached
Increments for each time a distinct diagnostic condition is detected,
and when a distinct diagnostic condition transitions from detected |- -128...+127
Ixx.DiagnosticSequenceCount SINT to not detected. « The value of 0 is skipped except during
Set to zero by product reset or power cycle. Wraps from 255(-1)to1 | module power-up.
skipping zero.
+ 0="Good
« 1=Bad, causing fault
: i If the tag is set to 1, you must troubleshoot the
Ixx.Fault BOOL Lnsde'fgttﬁtgstﬂfg:t?gﬁ | datais inaccurate and cannot be trusted for 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.
« 0="06ood data
« 1="Uncertain data
. : If the tag is set to 1, you must troubleshoot the
Ixx.Uncertain BOOL !Rgéccal}f:cthiastggfIz?mel data can be inaccurate but the degree of module to correct the cause of the inaccuracy.
y ’ IMPORTANT: Once the condition that causes
the tag to change to 1is removed, the tag
automatically resets to 0.
Indicates the number of the latest executed command, and the ( |
Update Counter indicates the status for command level. If this value |« -(value shown before any command
hoxLastExecutedCommand SINT is updated, either a new command is executed, not changed, o 0.49
command is not executed, or have not finished yet.
« 0=Good
Indicates that channel data is inaccurate and cannot be trusted for |° ?f:ﬂ?a?' cgusmtgtfa]ult ¢ troubleshoot th
box.Commandyy.Fault BOOL use in the application. dle {0 correct the cause of the inaccuraty
: VY- The number of Commandyy tags (where yy can be 0...49) are FI]I%OUR?I'A?I%PHE}C the causdqtg tﬁ |{1accuracy.
dynamically created depending on the command list you create. - unce the conaition that causes
the tag to change to 1is removed, the tag
automatically resets to 0.
« 0=0Good data
« 1=Uncertain data
. . If the tag is set to 1, you must troubleshoot the
o Commandyy.Uncertain BOOL Indicates that the;hannel data can be inaccurate but the degree of module to correct the cause of the inaccuracy.
Inaccuracy s not known. IMPORTANT: Once the condition that causes
the tag to change to 1is removed, the tag
automatically resets to 0.
. Status whether the Modbus Command is disabled and not executed |- 0= Enabled
bex.Commandyy. Disabled BOOL on every scan of the module. « 1=Disabled
Ixx.Commandyy.ParityError BOOL Status that shows whether a parity error has occurred or not. : U_: Non-occurrence
« 1="0ccurrence
Ixx.Commandyy.ResponseTimeout  |BOOL Shows if there was a response timeout. : U_: Non-occurrence
« 1="0ccurrence
Ixx.Commandyy.FramingError BOOL Shows if there was a framing error. : 10_=UN0n—occurrence
« 1=0ccurrence
Ixx.Commandyy.BufferOverrun BOOL Shows if a buffer overrun has occurred. : U_: Non-occurrence
« 1=_0ccurrence
Ixx.Commandvv.SlaveErrorCode SINT Indicates if a slave error code has occurred. « 0=Non-occurrence
’ W- « IMPORTANT: A slave error code is not equal to an exception code. |« 1=0ccurrence
Ixx.Commandyy.ExecutionCount SINT The number of times the command is executed. - -128..127
Command read response data.
SINT, INT, or . p : . . |e -128..4127
Ixx.Commandxx.Datazzzzzz REAL The data for this tag is dynamic according to how the command list | 39768..+32767

is created.
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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.
Seope: | FEIL330ERM _Sendl | Shon: Al Tags <
Name =2[+ Value + Force Mask « Style Data Type
4 Local:1:000 fee) et} AB:5000_Modbush
Lecal:1:000.Run 0 Decimal BOOL
Lecal:1:000.Command00Disable 0 Decimal BOOL
Lecal:1:000.CommandQ1Disable 0 Decimal BOOL
Locali1:000.Command03Disable 0 Decimal BOOL
Table 30 - Modbus Master Output Tags
Name Data Type Definition Valid Values
Oxx.Run BOOL Channel's operating state » 0=lde
: p 9 ' « 1=Run
Oxx.CommandyyDisable BOOL Disable Modbus Master command runtime. ?:éﬂf
Command write data. . 18,4127

Oxx.Commandyy.Datazzzzzz

SINT, INT, or REAL

The number of Commandyy tags (where yy can be 0...49) are dynamically created depending on the

command list you create.

- -32768..+32767

(1) User logic must set the Run bit in order for the Modbus Master commands to execute.

102
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the zzzzzz represents the Modbus data address.
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Module Tags

Channel Configured for
Modbus Slave

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

Name

v v v v

v v v v v

4 Local3:00
Local:3:10.RunMode
Local:3:10.ConnectionFaulted
Local:3:10.DiagnosticActive
P Local:3:10.DiagnosticSequenceCount
4 Local:3:10.5lave

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.SequenceNumberAck
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.5equenceMumber
Local:3:00.5lave.HoldingRegister
Local:3:00.5lave.Coil
Local:3:00.5laveInputRegister
Local:3:00.5lave.Discretelnput

+ Force Mask
e

=2| = Value

Ll i e|e|iliifli|li|lo|lo|loc|e|ec|la|le|les|alil|lc|e|a|a|i

{

* Style
i}
Decimal
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

T

Data Type
AB:5000_ModbusSlave::0
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]

Scope: Serial_applic:atior ~ Show: Al Tags
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Input Tags
Table 31- Modbus Slave Input Tags
Name Data Type | Definition Valid Values
Ix.RunMode BOOL Channel's operating state ?:éﬂlﬁ
Indicates if a connection is running. . 0= ; ;
Ix.ConnectionFaulted BOOL The module sets this tag to 0 when connected. If the module is not connected, it ?_ é)onnectt.lon rutnmng.
changes the tag to 1. « 1=_Connection not running
« 0=No diagnostics active
Ix.DiagnosticActive BOOL Indicates if any diagnostics are active or if the prognostics threshold is reached. |« 1=0ne or more diagnostics are active or
the prognostics threshold is reached
Increments for each time a distinct diagnostic condition is detected, . 18,4127
Ix.DiagnosticSequenceCount [ SINT ﬁg?dvgtmsgtgd[flstlnct diagnostic condition transitions from detected to « The value of 0 is skipped except during
Set to zero by product reset or power cycle. Wraps from 255 (-1) to 1 skipping zero. module power-up.
+ 0=0ood
« 1=Bad, causing fault
If the tag is set to 1, you must troubleshoot
IxSlave.Fault BOOL Indicates that channel data is inaccurate and cannot be trusted for use in the the module to correct the cause of the
application. inaccuracy.
IMPORTANT: Once the condition that
causes the tag to change to 1is removed,
the tag automatically resets to 0.
« 0=0ood data
« 1="Uncertain data
If the tag is set to 1, you must troubleshoot
Ix.Slave.Uncertain BOOL Indicates that the channel data can be inaccurate but the degree of inaccuracy is the module to correct the cause of the
not known. inaccuracy.
IMPORTANT: Once the condition that
causes the tag to change to 1is removed,
the tag automatically resets to 0.
IxSlave.CRC_LRCError BOOL |Status shows that CRC (LRC) Error is occurred or not 0 =Non-occurrence
« 1="0ccurrence
Ix.Slave.ParityError BOOL Status that shows whether a parity error has occurred or not. : O_: 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=0ccurrence
Ix.Slave.FramingError BOOL Shows if there was a framing error. : 0_: Non-occurrence
« 1="0ccurrence
ixSlave Sequenceliumberic |y Acknowledges the sequence number. . 32768..+32767
Ix.Slave.MasterUpdateCount |INT Any Modbus change will update this counter. « -32768...+32767
Ix_SIave,HoldingRegister[x]m INT Produce Data that are written by Modbus Master as Data in Produce Tag. » -32768...+32767
|x_s|ave,cgi|[x](2) SINT Produce Data that are written by Modbus Master as Data in Produce Tag. o -128..+127

U]

X represents any possible value 0...99

(2) Xrepresents any possible value 0...15
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Output Tags
Table 32 - Modbus Slave Output Tags
Name Data Type  |Definition Valid Values
Ox.Slave.Run BOOL Channel's operating state ?:Ililr?m
Ox.Slave.SequenceNumber INT Sequence number for updating slave data from controller « -32768...+32767
[]x.SIave.HUldingRegister[x](2) INT Location of holding register values defined by user for the serial module « -32768...+32767
[]x_Slave,[;gi|[x](3) SINT Location of slave coil values defined by user for the serial module « -128...+127
[Jx,slave,lnputRegister[x](") INT Location of input register values defined by user for the serial module « -32768...+32767
Ux,s|ave,[]iscrete|nput[x](5) SINT Location of discrete input values defined by user for the serial module o -128..+127

(1) The Run bit is 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 0 tag.

(2) Xrepresents any possible value 0...99
(3) Xrepresents any possible value 0...15
(4) X represents any possible value 0...99

(5) X represents any possible value 0...15

Channel Configured for This screen capture shows the tags that are described in the following tables.
DF1-Point to Point
Name =2|« Value + Force Mas ¢ Style Data Type Description Constant

4 Local3:1 [ I} AB:5000_DF1_PointToPoint:l:0 O
4 Local:3:11.0F1 [ I} AB:5000_DF1_Channel:l:0
Local:3:11.0F1.RunMode Decimal BOOL
Local:3:11.DF1.ConnectionFaulted Decimal BOOL
Decimal BOOL
Local:3:11.DF1.DiagnosticSequenceCount Decimal SINT

1
1
0
0
Local:3:11.DF1.DiagnosticActive 0
0
Local:3:11.DF1.CTS 0 Decimal BOOL
0
0
0
0
0

-

Local:3:11.DF1.RTS Decimal BOOL
Decimal BOOL
Decimal BOOL
Decimal BOOL
Decimal BOOL

Local:3:11.DF1.DSR
Local:3:11.DF1.DCD
Local:3:11.DF1.0TR
Local:3:11.DF1.MsgProcessing

4 Local:3:11.DF1Modem [ I} AB:5000_DF1_Modem_Channekl:0
b Local3:1.DF1Modem. TxAck 0 Decimal SINT
b Local:3:1.DF1Modem.Rxld 0 Decimal SINT
b Local:3:1.DF1Modem.RxDatalength 0 Decimal INT
P Locak3:11.DF1 Modem.RxData [ {..} Decimal SINT[128]
4 Local:3:01 [ I} AB:5000_DF1_PointToPoint:0:0 O
4 Local:3:01.0F1Modem [ I} AB:5000_DF1_Meodem_Channel:0:0
b Local3:01.DF1Modem. TxID 0 Decimal SINT
Local:3:01.0F1Modem.DTR 0 Decimal BOOL
Local:3:01.0F1Modem.RTS 0 Decimal BOOL
Local:3:01.0F 1 Modem.EXEC 0 Decimal BOOL
b Local:3:01.DF1Modem. TxDatalength 0 Decimal INT
P Local:3:01.DF1Modem. TxData 1} {..} Decimal SINT[128]

Rockwell Automation Publication 5069-UM003D-EN-P - October 2022 105



Appendix A Module Tags
Input Tags

Table 33 - DF1 Point to Point Input Tags
Name Data Type |Definition Valid Values
Ix.DF1.RunMode BOOL Channel's operating state ?:Rlﬂlr?

Indicates if a connection is running. . 0= : ;
Ix.DF1.ConnectionFaulted BOOL The module sets this tag to 0 when connected. If the module is not connected, it ?_ C[Ionnectyon rutnmng'

changes the tag to 1. « 1= Connection not running

. . . . . . . . « 0=No diagnostics active

Ix.DF1.DiagnosticActive BOOL Indicates if any diagnostics are active or if the prognostics threshold is 1= One or more diagnostics are active

reached.

or the prognostics threshold is reached

Ix.DF1.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..4+127
The value of 0 is skipped except during
module power-up.

DFICTS BOOL |Indicates whether the CTS is active. » 0=Inactive

« 1=Active
X DFIRTS BOOL |Indicates whether the RTS s active. » 0= Inactive

« 1=Active
Ix.DF1.DSR BOOL Indicates whether the DSR is active. » 0=Inactive

« 1=Active
Ix.DF1.DCD BOOL Indicates whether the DCD is active. ) 0_: Ina_ctive

« 1=Active
IxDFLDTR BOOL Indicates whether the DTR s active. » 0=Inactive

« 1=Active
Ix.DF1.MsgProcessing BOOL Determine if instruction message is processing : 1O_=F!\lot Propessmq

« 1=Processing
Ix.DFIModem.TxACK SINT Feedback from the latest Transmit Transaction ID.  -128..4127
Ix.DF1Modem.RxID SINT Notification of receiving by updating number. o -128..+127
Ix.DFIModem.RxDataLength INT Length of Produce Data of each channel. - 1128
Ix.DFIModem.RxData[x] SINT (128) |Received data from serial port. o -128..+127

Output Tags
Table 34 - DF1 Point to Point Output Tags
Name Data Type |Definition Valid Values
0x.DF1Modem.TxID SINT This ID is incremented when you want to transmit data from the serial port. . 128..+1270
0x.DF1Modem.DTR BOOL Signal level of DTR line sent out when rising edge of EXEC bit is detected. ?:L{E?isgve
. . .. . « 0=lnactive

0x.DFIModem.RTS BOOL Signal level of the RTS line sent out when rising edge of EXEC bit is detected. . 1= Active
Ox.DFiModem.EXEC BOOL If EXEC bit changes O to 1, FW will output a signal level that is set in the DTR/RTS tag. : ?:Agflste've
0x.DFIModem.TxDataLength  |INT Length of Transmitted Data of each channel. - 1..128
0x.DFIModem.TxData[x] SINT(128) |Output data from module. o -128..+127

(1) The value of 0 must be skipped except during module power-up.
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Appendix A Module Tags

Channel Configured for
DF1-Master

Name =2|a Value

4 Locak:3:11
4 local3:11.DF1
Local:3:11.DF1.RunMode
Local:3:11.DF.ConnectionFaulted
Local:3:11.DF1.DiagnosticActive

-

Local:3:11.DF1.DiagnosticSequenceCount
Local:3:11.DF1.CTS
Local:3:11.DF1.RTS

Local:3:11.DF1.DSR by

Local:3:11.DF1.DCD
Local:3:11.DF1.DTR
Local:3:11.DF1.MsgProcessing
4 Local:3:11.DF1Master
b Local3:1.DF1Master. ActiveStation
Local:3:11.DF1Master.PriorityPollError
Local:3:11.DF1Master.NormalPollError
Local:3:11.DF 1 Master.PollGroupSizeError
b Local:3:11.DF1Master.LatestPriorityPollNode
b Local:3:11.DF1Master.LatestMormalPollNode
4 Local:3:01
4 Local:3:01.0F1Master
b Local:3:01.DF1Master.MaxPricrityPollNode
b Local:3:01.0F1Master.MaxNormalPollNode
b Local:3:01.DF1Master.PollingListUpdatelD

R R = R - = = = T T T~ T T~ T~ T — T~ T

+ Force Mask # Style

ol

o
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal

ol

{..} Decimal
Decimal
Decimal
Decimal
Decimal
Decimal

ol

ol
Decimal
Decimal

Decimal

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

Data Type Description
AB:5000_DF1_Master:l:0
AB:5000_DF1_Channel:l:0

BOOL

BOOL

BOOL

SINT

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL
AB:5000_DF1_Master_Channel:l:0
SINT[32]

BOOL

BOOL

BOOL

INT

INT
AB:5000_DF1_Master_PON0:0:0
AB:5000_DF1_Master_PON0O_Channel:0:0
INT

INT

SINT
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Input Tags
Table 35 - DF1 Master Input Tags
Name Data Type |Definition Valid Values
Ix.DF1.RunMode BOOL Channel's operating state ?:Rlﬂlr?
Indicates if a connection is running. . 0= ; ;
Ix.DF1.ConnectionFaulted BOOL The module sets this tag to 0 when connected. If the module is not ?_ élonnectt.lon rutnnlng.
connected, it changes the tag to 1. * 1= Lonnection not running
. . . . . . . . |» 0=No diagnostics active
Ix.DF1.DiagnosticActive BOOL Indicates if any diagnostics are active or if the prognostics threshold is | 1= One or more diagnostics are active
reached. . .
or the prognostics threshold is reached
Increments for each time a distinct diagnostic condition is detected,
and when a distinct diagnostic condition transitions from detected to not |+ -128...+127
Ix.DF1.DiagnosticSequenceCount SINT detected. « The value of 0 is skipped except during
Set to zero by product reset or power cycle. Wraps from 255(-1)to 1 module power-up.
skipping zero.
IxDFL.CTS BOOL Indicates whether the CTS is active. » 0= Inactive
« 1=Active
X DFLRTS BOOL Indicates whether the RS is active. » 0= Inactive
« 1=Active
IxDFLDSR BOOL Indicates whether the DSR is active. » 0= Inactive
« 1=Active
Ix.DF1.DCD BOOL Indicates whether the DCD is active. ) 0_: Ina_ctive
+ 1=Active
Ix.DFL.DTR BOOL Indicates whether the DTR s active. » 0= Inactive
+ 1=Active
Ix.DF1.MsgProcessing BOOL Determine if instruction message is processing. : O_: Not Propessmq
« 1=Processing
Ix.DFMaster.ActiveStation SINT(32) Determine if station is active. ]O :: Algzszve
Ix.DFMaster.PriorityPollError BOOL Shows if there was a priority polling error. : 0_: Non-occurrence
« 1=0ccurrence
Ix.DFMaster.NormalPollError BOOL Shows if there was a normal polling error. : 0_: Non-occurrence
« 1=_0ccurrence
Ix.DFIMaster.PollGroupSizeError BOOL Shows if the Normal Poll Group size is greater than the Max Normal Poll |« 0_: Non-occurrence
Node. « 1=_0ccurrence
Ix.DFMaster.LatestPriorityPolINode | INT Address of Priority Poll Node currently being polled. « -32768...+32767
Ix.DFIMaster.LatestNormalPolINode | INT Address of Normal Poll Node currently being polled. « -32768...+32767

Output Tags
Table 36 - DF1 Master Output Tags
Name Data Type |Definition Valid Values
Ox.DF1Master.MaxPriorityPolINode | INT Defines the maximum number of nodes in the Priority Poll Node. « -32768...+32767
Ox.DF1Master.MaxNormalPolINode  |INT Defines the maximum number of nodes in the Normal Poll Node. - -32768...+32767
Ox.DFIMaster.PollingListUpdatelD | SINT This ID is incremented when you want to update the polling list in the serial module. o -128..4127
Ux.DF1Master.PriorityPoIINode“) INT[N] Defines the poll sequence the DF1 Master polls for priority node. -
Ox.DFIMaster.NormalPoliNode" INT[M] Defines the poll sequence the DF1 Master polls for normal node. -

U]
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Appendix A Module Tags

Channel Configured for

DF1-Slave

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

Name =5|« Value # Force Mask 4 Style Data Type Description Constant
4 Locak: 1o} [ AB:5000_DF1:1:0 O
4 Local:3:11.0F1 | 1o} [ AB:5000_DF1_Channel:1:0
Local:3:11.0F1.RunMode 0 Decimal BOOL
Local:3:11.0F1.ConnectionFaulted 0 Decimal BOOL
Local:3:11.DF1.DiagnosticActive 0 Decimal BOOL
b Local:3:11.DF1.DiagnosticSequenceCount 0 Decimal SINT
Local:3:11.DF.CTS 0 Decimal BOOL
Local:3:11.DF1.RTS 0 Decimal BOOL
Local:3:11.DF1.DSR. 0 Decimal BOOL
Local:3:11.DF1.DCD 0 Decimal BOOL
Locak3:11.DF1.DTR 0 Decimal BOOL
Local:3:11.DF1.MsgProcessing 0 Decimal BOOL
Input Tags
Table 37 - DF1 Slave Input Tags
Name Data Type | Definition Valid Values
Ix.DF1.RunMode BOOL Channel's operating state ?:Fiﬂlr?
Indicates if a connection is running. - . .
Ix.DF1.ConnectionFaulted BOOL The module sets this tag to 0 when connected. If the module is not connected, it ?_—élonnectt.lon rutnnlnq.
changes the tag to 1. « 1=_Connection not running
. . . . . . . . « 0= No diagnostics active
xDF1.DiagnosticActive BOOL Indicates if any diagnostics are active or if the prognostics threshold is « 1= One or mare diagnostics are active
reached. . .
or the prognostics threshold is reached
Increments for each time a distinct diagnostic condition is detected,
and when a distinct diagnostic condition transitions from detected to not  -128..4127
Ix.DF1.DiagnosticSequenceCount [SINT detected. « The value of 0 is skipped except during
Set to zero by product reset or power cycle. Wraps from 255 (-1) to 1skipping module power-up.
zero.
DFLCTS BOOL |Indicates whether the CTS is active. » 0= Inactive
o 1=Active
X DFLRTS BOOL |Indicates whether the RTS is active. » 0= Inactive
« 1=Active
Ix.DF1.DSR BOOL Indicates whether the DSR is active. ) 0_: Ina_ctlve
 1=Active
Ix.DF1.DCD BOOL Indicates whether the DCD is active. ) 0_: Ina_ctlve
 1=Active
IxDFLDTR BOOL |Indicates whether the DTR is active. » 0= Inactive
« 1=Active
Ix.DF1.MsgProcessing BOOL Determine if instruction message is processing » 0= Not Processing

« 1=Processing

DF1 Slave mode does not have output tags.
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Channel Configured for

DF1-Radio Modem

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

Name =3« Value + Force Mask + Style Data Type Description Constant
4 Local:3:11 1] . AB:5000_DF1:1:0 O
| 4 Locak3:11.DF1 | 1) [ AB:5000_DF1_Channel:|:0
Local3:11.0F1.RunMode 0 Decimal BOOL
Local:3:11.0F1.ConnectionFaulted 0 Decimal BOOL
Local:3:11.DF1.DiagnosticActive 0 Decirmal BOOL
b Local:3:11.DF1.DiagnosticsequenceCount 0 Decimal SINT
Local:3:11.DF1.CTS 0 Decimal BOOL
Local3:11.DF1.RTS 0 Decimal BOOL
Local:3:11.D0F1.DSR 0 Decimal BOOL
Local3:11.DF1.DCD 0 Decimal BOOL
Local:3:11.DF1.0TR 0 Decimal BOOL
Local:3:11.DF1.MsgProcessing 0 Decimal BOOL
4 Localk3:01 I} [ AB:5000_DF1_RadioMode... O
4 Local3:01.0F1RadioModem I} [ AB:5000_DF1_RadioMode...
P Local3:01.DF1RadicModem.StoreAndForward {...} {...} Decimal INT[16]
Input Tags
Table 38 - DF1 Radio Modem Input Tags
Name Data Type |Definition Valid Values
Ix.DF1.RunMode BOOL Channel's operating state ?:éﬂlﬁ
Indicates if a connection is running. _ : :
Ix.DF1.ConnectionFaulted BOOL The module sets this tag to 0 whengconnected. If the module is not connected, it ?;Ccoor?r?ee;ttiluonnr:[lljtnrnllj?]?]in
changes the tag to 1. 9
| . — Indicates if any diagnostics are active or if the prognostics threshold is : 0_: No qunoshgs actlvg .
x.DF1.DiagnosticActive BOOL « 1=0ne or more diagnostics are active

reached.

or the prognostics threshold is reached

Ix.DF1.DiagnosticSequenceCount | SINT

detected.

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

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

. -128..+127
The value of 0 is skipped except during
module power-up.

zero.
IxDF1.CTS BOOL Indicates whether the CTS is active. » 0= Inactive

« 1=Active
Ix.DFL.RTS BOOL Indicates whether the RTS is active. : 0_: Inactive

« 1=Active
Ix.DF1.DSR BOOL Indicates whether the DSR is active. : 0_: Ina_ctlve

« 1=Active
Ix.DF1.0CD BOOL Indicates whether the DCD s active. » 0= Inactive

+ 1=Active
XDFLOTR BOOL |Indicates whether the DR s active. » 0= Inactive

+ 1=Active
Ix.DF1.MsgProcessing BOOL Determine if instruction message is processing. » 0= Not Processing

1="Processing

Output Tags
Table 39 - DF1 Radio Modem Output Tags
Name Data Type |Definition Valid Values
0x.DF1RadioModem.StoreAndForward | INT (16) Defines the stations that need to be involved in the Store and Forward function. ?:L{E?isgve

10
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Module Tags

Channel Conflgured This screen capture shows the tags that are described in the following tables.
for DH-485
Name =2« Value 4 Force Mask # Style Data Type Description Constant
4 Local3:N 1.} I} AB:5000_DF1:1:0 O
4 Local3:11.0F1 | {} {on} AB:5000_DF1_Channel:l:0
Local:3:11.0F1.RunMode 0 Decimal BOOL
Local:3:11.0F1.ConnectionFaulted ] Decimal BOOL
Local:3:11.DF1.DiagnosticActive 0 Decimal BOOL
b Local:3:11.DF1.DiagnosticsequenceCount 0 Decimal SINT
Local:3:11.DF1.CTS 0 Decimal BOOL
Local:3:11.DF1.RTS ] Decimal BOOL
Local:3:11.0F1.DSR 0 Decimal BOOL
Local:3:11.0F1.DCD 0 Decimal BOOL
Local:3:11.DF1.DTR ] Decimal BOOL
Local:3:11.DF1.MsgProcessing 0 Decimal BOOL
Input Tags
Table 40 - DH-485 Input Tags
Name Data Type | Definition Valid Values
Ix.DF1.RunMode BOOL Channel's operating state ?:éﬂlﬁ
Indicates if a connection is running. . 0= ; ;
Ix.DF1.ConnectionFaulted BOOL The module sets this tag to 0 when connected. If the module is not . ?_ C[Ionnet:tglon rutnnlnq'
connected, it changes the tag to 1. = Lonnection not running
. . . . . . . . « 0= No diagnostics active
Ix.DF1.DiagnosticActive BOOL lrggfﬁ;gs if any diagnostics are active or if the prognostics threshold is « 1=0ne or more diagnostics are active or the
) prognostics threshald is reached
Increments for each time a distinct diagnostic condition is detected,
and when a distinct diagnostic condition transitions from detected to not | -128...+127
Ix.DF1.DiagnosticSequenceCount |SINT detected. « The value of 0 is skipped except during
Set to zero by product reset or power cycle. Wraps from 255 (-1)to 1 module power-up.
skipping zero.
DFICTS BOOL |Indicates whether the CTS is active. » 0= Inactive
« 1=Active
Ix.DF1.RTS BOOL Indicates whether the RTS is active. i 0_: |nqct|ve
« 1=Active
Ix.DF1.DSR BOOL Indicates whether the DSR is active. ) 0_: Ina_ctlve
« 1=Active
Ix.DF1.DCD BOOL |Indicates whether the DCD is active. » 0= Inactive
« 1=Active
X DFLOTR BOOL |Indicates whether the DTR is active. » 0= Inactive
« 1=Active
Ix.DF1.MsgProcessing BOOL Determine if instruction message is processing : ?_:PNOI Propessmg
« 1=Processing

DH-485 mode does not have output tags.
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Notes:
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Appendix B

Master Command List

Function Codes

Modbus Command Codes

Topic

Read Coil Status (Function Code 01)

Read Input Status (Function Code 02)

Read Holding Registers (Function Code 03)

Read Input Registers (Function Code 04)

Force Single Coil (Function Code 05)

Preset Single Register (Function Code 06)

Force Multiple Coils (Function Code 15)

Preset Multiple Registers (Function Code 16)

Query

Read Coil Status (Function Code 01)

This function allows you to obtain the ON/OFF status of logic coils (Modbus ox
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.

O

This is 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

CRC
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Modbus Command Codes

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, o = 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 RTU 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

Data Coil Status

Byte Count 20..27

Data Coil Status

Data Coil Status
36...43

Data Coil Status

Data Coil Status
52...56

Error Check
Field
(2 bytes)

0B

01 05

CD

6B

B2

OF

1B

CRC

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 three leftmost bits are provided as zeros to fill the 8-bit format.

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.

O

This is 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

02

00

Ch

00

16

CRC

N4
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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 RTU 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,
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

CRC

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 leftmost 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.

O

This is 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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Modbus Command Codes

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

Low Data (2 bytes)

HighData |LowData |HighData |(LowData |HighData

0B

03 06

02 2B 00 00 00 b4 CRC

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
each 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.

O

This is 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

CRC

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 o.

Node Address

Function Code

Error Check Field (2

Byte Count

Data Input Register High

Data Input Register Low

bytes)

0B

04

02

00

00

CRC

116
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Force Single Coil (Function Code 05)

Query

This Function Code forces one coil (Modbus ox range) either ON or OFF. 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 0oo1 = zero, coil 0002 = one, and so on). The data value 65,280
(FFoo HEX) sets the coil ON and the value zero turns it OFF; all other values
are illegal and do not affect that coil.

The use of slave address 0o (Broadcast Mode) forces all attached slaves to
modify the desired coil.

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

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

This is the structure of the message being sent out to the Modbus network. The
Q 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 (Ezrr:;tglsl;ack Field

08 05 00 AC FF 00 CRC
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/0ff Data gr:;t[etlsu)eck Fied

0B 05 00 AC FF 00 CRC

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.

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

« This is 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 Bit Low

Preset Data Register
High

Present Data
Register Low

Error Check Field
(2 bytes)

0B

06

00

01

00

03

CRC

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
High

Preset Data Register
Low

Error Check Field
(2 bytes)

0B

06 00

01

00

03

CRC

ns
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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, o= OFF). The use of slave address o (Broadcast Mode) forces all
attached slaves to modify the desired coils.

O

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.

O

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

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

. Coil Address |Coil Address |Number of Coils | Number of Coils Force Data Force Data Error Check Field

Node Address | Function Code | ;. Low High Low Byte Count | ik 20..27  |Low28..29  |(2bytes)

0B OF 00 13 00 0A 02 CcD 01 CRC
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 ::Z":Yrtgg;ck Field

0B OF 00 13 00 0A CRC
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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.

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

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

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

. Data Start Data Start Number of |Numberof (Byte High [Low |High |Low |(Error Check Field
Node Address | Function Code Address High |Address Low  (Points High |PointsLow |Count |Data |Data |Data |Data |(2bytes)
0B 10 00 01 00 02 04 00 0A 01 |02 |CRC
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 (E;r;;tg:;!ck Field

0B 10 00 01 00 02 CRC
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Programming Example

Topic Page
Generic ASCII Sample Code Vi
Modbus Master Command List 124
Modbus Slave Address Mapping Table 124
Modbus Sample Code Configuration Example 124

Generic ASCII Sample Code The following images show sample code for Generic ASCII Transmit data and
Generic ASCII Receive data.

Transmit and Receive Channel Configurations

The following image shows the Generic ASCII Transmit Configuration.

i~ Connection
- Module Info
[=)- Channel 0

Generic ASCII Receive

Generic ASCI| Transmit

[ Channel 1

Generic ASCII Receive
- Generic ASCII Transmit

Ch 10-G ic ASCII T it
Swap Mode: No Change o
Termination Mode: Indude v

Termination Delimiter: l.:f $00 2

The following image shows the Generic ASCII Receive Configuration

- General

- Connection

- Module Irfo

[=)- Channel 0

| Generic ASCI| Receive
. Generic ASCI| Transmit

(=) Channel 1

Generic ASCI| Receive

Generc ASCII Transmit

Channel 1 - Generic ASCIl Receive

Swap Mode:
Handshake Mode:
Message Timeout:
Pad Character:
Start Mode:

Start Delimiter:
Termination Mode:

Termination Delimiter: 1:

No Change v

Immediate
0 (x1ms)
s00 |

Ignore Start Delimiter

.sgu .

Exdude

00 2: | 500

[CIxonyxorF

[JEcho Mode

Delete Mode: Ignore ~
Read Buffer Size: | 256 < (Bytes)

To test the ASCII capabilities by transmitting out Channel o and receive in
Channel 1, connect the two serial ports together with a 1761-CBL-ACoo0 cable.
On the Module Properties Channel screens, verify that both channels are
configured identically for RS-232C. See the following images.
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Figure 59 - Channel 0 to Channel 1 Communication
.- General Channel 0 - General Channel 1
- Connection --Connection
odule Info Module Info
Baud Rate: 19200 | [=1-Channel 0 Baud Rate: 19200 v
Gener!r: ASCIllReceiv - i Generic ASCI| Receiv i
i Generic ASCIl Transn Data Bits: 8 | Generic ASCIl Transn Data Bits: a v
[=-Channel 1 | 1761-CBL-AC00 = Channel 1
Generic ASCIl Receiv Parity: | None ~ Generic ASCIl Receiv ity:
GsnercASCE N nars ) Generic ASCIl Transn Party: None v|
Stop Bits: 1 M | Stop Bits: 1 E |
Serial RS-232C v Serial RS-232C v|
Duplex: No-Handshake | Duplex: No-Handshake — ~ |
Continuous Carrier Continuous Carrier
RTS Send l:l (20 ms) RTS Send I:l (20 ms)
Sample code for S069-SERIAL module (in slot 1) to transmit string variable "Send_String” out Channel 0 and receive as
‘Receive_Siring’ in Channel 1 (channels connected together using 1761-CBL-ACO0 cable or equivalent)
Initialize Channel 0 cutput ASCITID to zero, Last_RxID to Channel 1 input ASCILRxID value and Last String to Send_String.
i

122

s:fs
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Source

Dest Tx00utput ASCI.TxID
<Local1:00.ASCI.TxID=|

[ MoV

Source Rx1inputASCILRxID |
<Local1 Il.ﬁSCII.RxID:é

Dest

+ Spurce Send_Siring

Dest

0 |

0%

e
Last_RxD |
o

‘Hello World! 4
Last_String
"Hello World? 4
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If"Send_String’ changes, copy string length # of bytes from "Send_String’ into Channel 0 ASCLTxData array, append two ‘0" bytes
as delimiters, and increment ASCILTxID to transmit string along with iz delimier bytes.

NEQ CPS
Source A Last Siring Source Send_String. DATA[0]
"Hello Workd™ 4= Dest Tx0Output ASCITxData[0]
Source B Send_Siring <Local1:00 ASCIL TxData[0]=|
"Hello World™ & | Length Send_String LEN
[CFLL
— Source 0

Dest Tx00utput. ASCLTxData[Send_String.LEN]
<Local1:00 ASCLTxDatajSend_String. LEN]»
_Length 2

| Source A Tx0Output ASCI.TxID
<Local1:00.ASCILTxID=
O
Source B 1

Dest Tx00utput ASCILTxID
<Local1:00.ASCILTxID=|

O
MoV
Source Send String —
Hello World" 4=
Dest Last_String
Hello World 4=

When a siring (with cenfigured delimiter bytes) is received by Channel 1, its input ASCI. RxDatalength # of characters received

(without delimiters) are placed into the input ASCILRxData array and its input ASCI.RxID is automatically incremented. Once the

new ASCHIRxID is detected, the characters in the array get copied into "Receive_5String' and the input ASCLRxID value is moved
into ‘Last_RxID’ so that the next string arrival will be detected.

[mEQ —— s
{ Source A Last_RxID Source Rx 1input. ASCILRxData[0]
| (4 <Local 1:11 ASCILRxData[0]}»
| Source B Rx1input ASCI.RxID Dest Receive_String. DATA[D]
<Local: 111 ASCI. RexiD= Length Rx1input. ASCILRxDataLength
| 4= <Local1:1.ASCLRxDatal ength
Mov

Source Rx1input. ASCILRxDatalength
<Local1:1_ASCERxDatal ength>
D=

Dest Receive_String.LEN
124

MOV
Sourceé Rx1input ASCILRxID
<Locak1:H_ASCILRxID:

Dest Last RxiD
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Programming Example

Modbus Sample Code
Configuration

124

- General

The following images show sample code configuration for Modbus Master and
Modbus Slave communication.

Modbus Master Command List

Channel 0 - Modbus Master

Rockwell Automation Publication 5069-UM003D-EN-P - October 2022

Up Down
Command| Cnm;n:trll.ligghun Data Type Function Code Ai::::ss MDﬁbLEJngi?I’eSS LF;:‘EH |me':3=!| (s} Swap Mode EFnaauI::tle Fault Value
0 Continuous || INT ||| Read Holding Registers .| 1 0 100 0 Mo Change el B 65535
1 Continuous  |».|| BOOL || Read Coils L] 1 0 128 0 Mo Change el [
2 Continuous |+ INT ||| Readinput Registers |..| 1 0 100 0 Mo Change el [
3 Continuous ||| BOOL | Read Discrete lnputs || 1 0 128 0 Mo Change |
4 Conditional o INT [ Write Single Register | 1 0 Mo Change w ]
5 Conditional || BOOL .. Write Single Coil 193 1 0 Mo Change 193 ]
.
Modbus Slave Address Mapping Table
Channel 1 - Modbus Slave
Up Down
No. Register Type Data Type | Register Start Address| Register Length Data Index
0 Holding registers .. | INT o] 0 100 0
3 Input registers || INT o] 0 100 0
2 Coils sl BOOL o] 0 128 0
3 Discrete inputs ||| BOOL || 0 128 0
. .
Modbus Sample Code Configuration Example
To test the Modbus capabilities by configuring Channel o for Master and
Channel 1 for Slave, connect the two serial ports together with a 1761-CBL-
ACoo0 cable. On the Module Properties Channel screens, verify that both
channels are configured identically for RS-232C.
.- General Channel 0 General Channel 1
- Connection Connection
Module Info Module Info
Baud Rate: 19200 ~ e [=-Ghannel 0 Baud Rate: 18200 v
:-Modbus Master AL - Modbus Master
(5-Channel 1 Data Bits: 8 v CBL- Data Bits: 8
“~Modbus Slave 1GELBLEACK ‘- Modbus Slave s =
Parity: None ~ Parity: None 22
Stop Bits: 1 ~ Stop Bits: 1 2
Serial RS-232C e Serial RS-232C ™
Duplex: No-Handshake v Duplex: No-Handshake .
Continuous Carrier Continuous Carrier
RTS Send |:| (320 ms) RTS Send [o (20 ms)
RTS Off Delay: D (20 ms) RTS Off Delay: |0 (320 ms)
DCD Wait Delay: (d sec) DCD Wait Delay: | 1 (x1 seq)
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Modbus Master Sample

Code

Initialize Modbus Master Channel

S:FS

Modbus Slave Sample Code

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

NEQ
Source A

Initialize Modbus Slave Channel

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.Coil[0]
<Local:1:01.Slave.Coil[0]=
Length 16

CoP

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

Dest Last_InputRegister[0]

Length 100

MasterQutput.Run
<Local:1:000.Run=

=) =

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 Last_HoldingRegister[0]

Length 100

CoP

Source  SlaveQutput.Slave. Coil[0]
<Local:1:01.Slave.Coil[0]=

Dest Last_Coil[0]

Length 16

CoP

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

Dest Last_Discretelnput[0]

Length 16

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

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.Coil[0]
<Local:1:01.Slave.Coil[0]=

Length 16

MOV
Source  Slavelnput.Slave MasterUpdateCount

<Local:1:11.5lave.MasterUpdateCount=
(L]

Dest Last_MasterUpdateCount

O«
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Use File Search and Compare (FSC) instructions to determine whether user logic has changed any values in the slave output holding register, input register, coil
or discrete input arrays.

Enable FSC |
]/ Control HR_Control = EN ==
Length 1004 — DM ——
Paosition 104« ER—
Mode ALL
Expression Last_HoldingRegister]HR_Control. POS]<>SlaveOutput. Slave_HoldingRegister[HR_Control. POS]

| FSC

| Control IR_Control —EN
Length 1004 — DM ——
Paosition O« ER ——
Mode ALL

Expression Last_InputRegister[IR_Control. POS]<>SlaveOutput.Slave. InputRegister[IR_Control POS]

ESE
Control C_Control —EM —
Length 164 — DM —
Paosition 0« ER —
Mode ALL
Expression Last_Coil[C_Control POS]<>SlaveOutput Slave.Coil[C_Control. POS]
| FSC
| Control DI_Control —EN
Length 164 — DM —
Paosition 0« ER —
Mode ALL
Expression Last_Disc Input[DI_Control. POS]<>SlaveOutput.Slave Discretelnput[Dl_Control. POS]
Enable
b

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
—E 1E Source SlaveOutput Slave HoldingRegister{0] )
<Local:1:01.5lave.HoldingRegister[0]={
Dest Last_HoldingRegister0]
Length 100
IR_Control. FD oo IR_ControlIN
1E Source SlaveOutput Slave. InputRegister(0] )
<Local:1:01.5lave. InputRegister[0]=|
Dest Last_InputRegister[0]
Length 100
C_Control.FD oo | C_ControlIN
1E Source SlaveOutput. Slave. Coil[0] )
<Local:1:01.Slave. Coil 0]=
Dest Last_Coil[0]
Length 16
D1_Control. FD oo DI_Control.IN
1E Source SlaveOutput. Slave Di put{0] )
<Local:1:01.5lave.Discretelnput]0]=|
Dest Last_Discretelnput[0]
Length 16
HR_Contrel.FD ADD
1E Source A4 SlaveOutput Slave SequenceNumber ——
<Local:1:01.5lave. SequenceNumbers
IR_Control. FD O
1E Source B 1
C_Control.FD Dest SlaveQutput.Slave. SeguenceNumber
] [ <L ocal:1:01.Slave SequenceNumbers|
O
D1_Control. FD
H %
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Example MSG The following is coding examples to create MSG Read and Write control
Control Blocks blocks:

Logix write message to another Logix controller example.
Read MSG from a Logix to a Logix Controller example.
Write MSG from a Logix to a PLC-5® or SLC™ 500 controller example.

Read MSG from a Logix to a PLC-5 or SLC 500 controller example.
Write MSG instruction from a Logix to an SLC or MicroLogix™ controller
example.

Read MSG instruction from a Logix to an SLC or MicroLogix Controller

Figure 60 - [1] 5069-SERIAL/A SerialR2

Controller Organizer

ol o5

I Controller L3z5erialR2
Tasks
Meotion Groups
Alarm Manager
Ascets
" Logical Model
4 I/0 Configuration
4 B3 5069 Backplane
Eﬁ! [0] 3069-L330ERM L3z5erialR2
f] [1] 5069-SERIAL/A SerialR2
B [2] 5069-SERIAL/A SerialR1
b Zx Al, Ethernet
b =5 A2, Ethernet

v v v v

Figure 61 - Logix write message to another Logix controller example.

[P SP——— x Local controller-scoped tag Path (out serial port) Wessage Configuration - message1 x
Configuraion Communication Tag containing data to be written. to station (254). Configuration Communication  Tag
Message Type: PLCS Typed Wiite Y] Path: |SerialR2, 3,254 Browse..

Source Element SeralR2, 3,254
Broadcast:
Number of Elements:
Destinaion Element: R ‘Commurication Method .
: =
\ Remote controller-scoped tag o =
into which data will be written. Dcomeced ElCache Comectons
Otnable O Enable Waiting O Start O Done Done Length: 0 QEnable O Enable Waiting Ostart O Done Done Length: 0
Ofrror Code Extended Error Code: ] Timed Out « QEror Code Extended Error Code: [ Timed Out «
Error Path: SerialR, 3, 254 Error Path: SerialR2, 3, 254
Error Text: Error Text:
oK Cancel Apply Help oK Cancel Apply. Help
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Figure 62 - Read MSG from a Logix to a Logix Controller example.

| message2

128
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T ———— x Local controller-scoped tag Path (out serial port) T ————— x
Conuaton Conmunicaton Tag — containing data to be read. to station (254). Conguaton. Communiton Tag
Message Type: PLCS Typed Read / @ Path: [SerialR2, 3,254 Browse...
Source Eement SeraR2, 3,254
Number of Elements: | 1 < e
Desinaton ement: NewTag i K .
\ Remote controller-scoped tag - :
. . . . [ Connected [ cache Connections &
into which data will be copied.
OEnable O Enable Waiting O start O Done Done Length: 0 QEnable O Enable Waiting Ostart O Done Done Length: 0
Oprror Code Extended Error Code: [Timed Out OErmor Code Extended Error Code: O Timed Out «
Error Path: SerialR2, 3, 254 Error Path: SerialR2, 3, 254
trortot Pl
oK Cancel Apply Help oK Cancel Apply. Help.
Figure 63 - Write MSG from a Logix to a PLC-5® or SLC™ 500 controller example.
or)—
=
Message Configuration - message2 X Local controller—scoped tag Path (UUt serial port) Message Configuration - message2 X
Conbqnion [Cemmeratie [Tag containing data to be written. to station (254). .
Message Iype: PLCS Typed Write V| @ Path: |SerialR, 3, 254 Browse...
sourcebement:  [wie ] g =
Broadcast:
Number of Elements: | 1 =
Desination ement: s Commuricaton Method = -
\Remute PLC-5 data table address g g
into which data will be written. 2 o Cment s
QEnable O Enable Waiting O start O Done Done Length: 0 QEnable O Enable Waiting Ostart O Done Done Length: 0
Q Eror Code Extended Error Code: [ Timed Out Q Ermor Code Extended Error Code: [ Timed Out
Error Path: SerialR2, 3, 254 Error Path: SerialR2, 3, 254
Pl Pl
oK Cancel Apply Help oK Cancel Apply. Help
Figure 64 - Read MSG from a Logix to a PLC-5 or SLC 500 controller example.
Wessage Configuraton - messaged x Remote PLC-5 data table where Path (out serial port) Wessage Configuraton - messaged x
Configuration Communication Tag data will be read from. to station (‘Igg) Configuration. Communication  Tag
Message Iype: PLCS Typed Read V| @ Path: |SerialR2, 3, 199 Browse.
Source Element: SerialR2, 3,199
Broadcast:
Number of Elements: | 1 >
Destination Eement: N s e —
Shpiss o
Local controller-scoped tag .
into which data will be copied.
QEnable O Enable Waiting O start O Done Done Length: 0 OEnable O Enable Waiting O Start O Done Done Length: 0
OFror Code Extended Error Code: [ Timed Out « OErmor Code Extended Error Code: [JTimed Out «
Error Path: SerialR2, 3, 199 Error Path: SerialR, 3, 199
Pl trortot
oK Cancel Apply Help oK Cancel Apply. Help
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Figure 65 - Write MSG instruction from a Logix to an SLC or MicroLogix™ controller example.

ol messages

Message Configuration - message5 X . Message Configuration - messageS
Local controller-scoped tag Path (out serial port)\i
Configuration  Communication Tag O N A Configuration Communication Tag
Wesage e [SCTpediE // containing data to be written. to station (222). o iz —
Source Hement: SerialR2, 3,222
Number o lements: [ 1 = Breadce
estination Elemer Communication Method =
et ~— =™ | Remote SLC data table address o o K 0
. . . . ogPw 0 0
into which data will be written. soueel?
Ofnable O Enable Waiting O Start O Done Done Length: 0 Ofnable O Enable Waitng O Start ODone Done Length: 0
Oprror Code: Extended Error Code: CTimedout « O ey oo Ern o Enor Gt [TimedOut
Error Path: SerialR2, 3, 222 Error Path: SerialR2, 3, 222
Error Text: Error Text:
o el Aeply LEs oK Cancel Apply Help
Figure 66 - Read MSG instruction from a Logix to an SLC or MicroLogix Controller
Message Confiuration - messages x Remote SLC data table address Path (out serial port) Message Confiuration - messages x
Conrain Comminkaten [Tog from which data will be read. to station (222). Conuron Commaricatn | Tag
Message Type: [SIC Typed Read Y] © Path: [SeriaR2,3,222 Browse..
Source Element: N7 . SerialR2, 3,222
s | [ Local controller-scoped tag into rosdast
steaton et which data will be copied. Pt TR
o,
Ofnable O EnableWaiting O Start ODone Done Length: 0 OFnable O EnableWaiting O Start ODone Done Length: 0
‘O rror Code Extended Error Code: [ Timed Out « ‘O Error Code Extended Error Code: [ Timed Out «
Error Path: SerialR2, 3, 222 Error Path: SerialR2, 3, 222
p s
3 Cancel Apply. Help oK Cancel Apply Help
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Notes:
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Appendix D

ASCII Conversions

Table 41 - ASCII Conversions

ASCII Conversion Tables

Table 41 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 ASCII Character or Control
0 0 00 |0000000 | Control Shift P, NUL % 3 19 |00T001 | Control Y, EM

1 1 01 |0000001  |Control A SOH % ) W |00T010  |ControlZ, SUB

2 2 02 |0000010  |Control B, STX 77 33 B |oomion Control Shift K, ESC
3 3 03 |00000M  |Control C, ETX 28 34 T |oomoo Control Shift L, FS
4 4 04 |0000100 |Control D, EOT 29 3 D |0016N0T  |Control Shift M, GS
5 5 05  |0000101  |Control £, EN 30 36 € |oomo Control Shift N, RS
6 6 06 |0000M0  |Control F, ACK 3 3 ¥ |oonm Control Shift 0, US
7 7 07 |0000m Control 6, Rings bell 32 40 20 |0100000  |Space, SP

8 10 08 |0001000 E;r';;:ﬁgl*'s Backspace on some ;5 4 2 |owoomt |

9 1 09 |oooroey |Controll Horizontaltabon g, ) 2 |0100010

10 2 0h  |000010 |Control J; Line feed 35 43 25 |ow000m #

1 3 0B |00070M Control K, VT 36 m 2% |o00100  |S

) N oc |oooipgp | Eentrol L Formfeed on some |57 45 % ool |%

13 15 0D ooonot Control M, Carriage return 38 46 26 0100M0 &

m B 0E |000m0 Control N, SO 39 i 27 |owom '

5 7 OF  |ooomm Control 0, SI 40 50 28 |o0i000 |(

B 2 10 |0010000  |Control P, DLE A 5] 29 |ooor )

17 7 1 0010001 | Control 0, DCI ) 52 o oo |*

18 2 12 |0010010  |Control R, DC2 43 53 28 |0w010m n

19 23 13 |ooloom Control S, DC3 m 54 2 |oomoo |,

2 2% % [0010100  |Control T, DCA 45 56 20 |owonoi -

7 % 5 |0010101 |Control U, NAK 46 56 26 |olomo .

2 % 6 |00100 Control V, SYN W7 57 oF |owomm /

23 77 T |oolom Control W, EB 48 60 30 |omoooo |0

2% 30 8 |00TI000 |Control X, CAN 49 6l 3 |omooot |1

50 62 32 omoolo |2 8 125 55 |101001 U

51 63 33 |omoon 3 86 126 56 |101010 v

52 64 3% omolo |4 87 7 57 |100m W

53 65 3% |onoioi 5 88 130 58 |10M000  |X

54 66 3% |onomo 6 89 13 59 |101001 Y

56 67 37 |onom 7 %0 132 50 |10I010 7

56 70 38 |omooo 8 g 133 58 |10m0T [

57 7 3 |omooi 9 92 134 5C |10M00 \

58 7 3 |omoio 93 1% 50 |10moT ]

59 T3 3B |omon ; o 136 5E |10M0 n

60 7 3 |omoo < % 137 5F|1omm .
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Appendix D

ASCII Conversion Tables

Table 41 - ASCII Conversions

Decimal Octal Hex Binary ASCII Character or Control ||Decimal Octal Hex Binary ASCII Character or Control
61 75 3D 0101 = 96 140 60 1100000 \
62 76 3E ommo > 97 141 61 1100001 a
63 71 3F ommm ? 98 142 62 1100010 b
64 100 40 1000000 @ 99 143 63 110001 c
65 101 4 1000001 A 100 144 64 1100100 d
66 102 42 1000010 B 101 145 65 1100101 e
67 103 43 100001 C 102 146 66 1100110 f
68 104 44 1000100 D 103 147 67 Toom g
69 105 45 1000101 E 104 150 68 1101000 h
70 106 46 1000110 F 105 151 69 1101001 i
Ul 107 47 1000 6 106 152 BA 1101010 j
72 10 48 1001000 H 107 153 6B To10m k
73 m 49 1001001 I 108 154 6C 110100 |
T4 12 LA 1001010 J 109 155 6D 10101 m
75 3 4B 10010M K 10 156 6E TIoMmo n
76 T4 4C 1001100 L 1l 157 6F nomm 0
77 15 4D 100101 M 12 160 70 110000 p
78 116 4E 100110 N 13 161 il 110001 q
79 17 4F 1001mM 0 M4 162 72 0010 r
80 120 50 1010000 P 115 163 13 moon S
81 il 51 1010001 0 116 164 T4 0100 t
82 122 52 1010010 R 17 165 75 mo101 u
83 123 53 101001 S 118 166 76 momo v
84 124 b4 1010100 T 19 167 77 maom w
120 170 78 111000 X 124 174 c 1Moo [
vl m 79 1moo1 y 125 175 10 mo1 }
122 172 TA Tmo10 z 126 176 1E mmo ~
123 173 1B mon { 127 7 TF mmm DEL
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Compact 5000 1/0 Serial Module User Manual

Additional Resources

These documents contain additional information concerning related products from Rockwell Automation.

Resource

Description

Compact 5000 1/0 EtherNet/IP Adapters Installation Instructions,
publication 5069-IN003

Describes how to install and wire the Compact 5000™ 1/0 EtherNet/IP adapters.

Compact 5000 1/0 Serial Module Install Instructions, publication 5069-IN022

Describes how to install the Compact 5000 1/0 Serial Module.

Compact 5000 1/0 Modules Specifications Technical Data, publication 5063-TD001

Provides specifications for Compact 5000 I/0 EtherNet/IP adapters and
Compact 5000 1/0 modules.

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

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

Compact 5000 I/0 Digital Modules User Manual, publication 5069-UM004

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

Compact 5000 1/0 Modules Analog Modules User Manual, publication 5069-UM005

Describes how to use Compact 5000 1/0 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.

Compact 5000 EtherNet/IP Adapters User Manual, publication 5063-UM007

Describes how to use the 5069-AENTR and 5069-AEN2TR EtherNet/IP adapters.

ControlLogix DH-485 Communication Module, publication 1756-UM532

Describes how to use the ControlLogix® DH-485 Communication Module.

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

Describes how to use ControlLogix 5580 and GuardLogix 5580 controllers.

SCADA System Application Guide, publication AG-UM008

Application guide for SCADA systems.

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

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

DF1 Protocol and Command Set Reference Manual, publication 1770-RM516

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

DF1 Protocol and Command Set Reference Manual, publication 1770-RM516

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, rok.auto/certifications.

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

You can view or download publications at rok.auto/literature.
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http://literature.rockwellautomation.com/idc/groups/literature/documents/in/5069-in003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/5069-in022_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/td/5069-td001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/5069-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/5069-um004_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/5069-um005_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/5000-um006_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/5069-um007_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um532_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um543_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/ag-um008_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/at/logix-at001_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1770-rm516_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1770-rm516_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1770-in041_-en-p.pdf
https://rok.auto/certifications
www.rockwellautomation.com/literature

Rockwell Automation Support

Use these resources to access support information.

Find help with how-to videos, FAQs, chat, user forums, Knowledgebase, and product

i e . !
Technical Support Center notification updates. rok.auto/support
Local Technical Support Phone Numbers Locate the telephone number for your country. rok.auto/phonesupport
Technical Documentation Center E]u;ﬁhlaylsccess and download technical specifications, installation instructions, and user rok.auto/techdocs
Literature Library Find installation instructions, manuals, brochures, and technical data publications. rok.auto/literature
Product Compatibility and Download Center Download firmware, associated files (such as AOP, EDS, and DTM), and access product
(pcbc) release notes. tok.auto/peds

Documentation Feedback

Your comments help us serve your documentation needs better. If you have any suggestions on how to improve our content, complete the
form at rok.auto/docfeedback.

Waste Electrical and Electronic Equipment (WEEE)

At the end of life, this equipment should be collected separately from any unsorted municipal waste.

Rockwell Automation maintains current product environmental compliance information on its website at rok.auto/pec.

Allen-Bradley, Compact 5000, Compact I/0, CompactLogix, ControlLogix, expanding human possibility, GuardLogix, Logix 5000, MicroLogix, PLC-2, PLC-3, PLC-5, Rockwell Automation, SLC,
Stratix, Studio 5000, and Studio 5000 Logix Designer are trademarks of Rockwell Automation, Inc.

EtherNet/IP is a trademark of ODVA, Inc.
Trademarks not belonging to Rockwell Automation are property of their respective companies.

Rockwell Otomasyon Ticaret A.S. Kar Plaza i Merkezi E Blok Kat:6 34752, igerenkay, istanbul, Tel: +90 (216) 5698400 EEE Yénetmeligine Uygundur

Connect with us. 0 m ‘

rockwellautomation.com expanding human possibility®

AMERICAS: Rockwell Automation, 1201 South Second Street, Milwaukee, W153204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
EUROPE/MIDDLE EAST/AFRICA: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
ASIA PACIFIC: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
UNITED KINGDOM: Rockwell Automation Ltd. Pitfield, Kiln Farm Milton Keynes, MK11 3DR, United Kingdom, Tel: (44)(1908) 838-800, Fax: (44)(1908) 261-917
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