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Important User Information

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

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

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

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

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

Inc., is prohibited.

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

WARNING: Identifies information about practices or circumstances that can cause an explosion in a hazardous
environment, which may lead to personal injury or death, property damage, or economic |0ss.

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

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

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that
surfaces may reach dangerous temperatures.
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IMPORTANT Identifies information that is critical for successful application and understanding of the product.

Allen-Bradley, Rockwell Automation, FLEX 1/O, ControlLogix, RSlogix, RSLinx, and TechConnect are trademarks of Rockwell Automation, Inc.

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

Read this preface to familiarize yourself with the rest of the manual. It provides
information concerning:

e who should use this manual

e the purpose of this manual

e related documentation

e conventions used in this manual

Who Should Use this This manual is intended for control engineers and technicians who are installing,
Manual configuring, and maintaining a redundant EtherNet/IP control system that
communicates with FLEX I/O through a 1794-AENTR or 1794-AENTRXT
adapter.

We assume you have a good understanding of Ethernet and the TCP/IP protocol.
If you do not, refer to your software user manuals or online help before
attempting to use these modules.

Purpose of this Manual This manual describes how you can use your FLEX I/O EtherNet/IP adapter
with your controller. The manual helps you install, program, and troubleshoot
your module.

For Information About See
Overview of FLEX 1/0 and Your Redundant EtherNet/IP Adapter ~ Chapter 1
Module

Install Your FLEX I/0 Adapter Chapter 2
Configure the Adapter for Your EtherNet/IP Network Chapter 3
Rack Optimized Discrete 1/0 Chapter 4
Analog 1/0 with Direct Connection Chapter 5
Interpret Status Indicators Appendix A
Configure the RSLinx Ethernet Communication Driver Appendix B
Adapter Web Dialogs Appendix C
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Related Documentation

The following documents contain additional information concerning Rockwell
Automation products.

Resource

Description

FLEX I/0 Selection Guide, publication 1794-SG002

A description and overview of the 1794 series FLEX 1/0, FLEX I/0 XT and
FLEX Ex modules and compatible control platforms.

FLEX 1/0 Dual Port EtherNet/IP Adapter Modules,
publication 1794-IN131

Information on how to install the FLEX I/0 redundant EtherNet/IP adapter
modules
Catalog No. 1794-AENTR, 1794-AENTRXT

1794 FLEX I/0 Communication Adapters Specifications
Technical Data Sheet, publication 1794-TD014

Technical specifications and certifications for FLEX I/O communication
adapters

ControlLogix System User Manual,
publication 1756-UM001

Detailed information on how to install, configure and troubleshoot the
ControlLogix Sequence of Events module in your ControlLogix application.

FLEX 1/0 DC Power Supply Installation Instructions,
publication 1794-IN069

Information on how to install the FLEX /0 DC Power Supply
Catalog No. 1794-PS13, 1794-PS3

EtherNet/IP Embedded Switch Technology Application
Guide, publication ENET-AP005

Information on how to install, configure and maintain linear and Device-level
Ring (DLR) networks using Rockwell Automation EtherNet/IP devices with
embedded switch technology.

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

Detailed information on how to use EtherNet/IP modules with Logix5000
controllers and communicate with various devices on the Ethernet network.

Interconnect Cable Installation Instructions,
publication 1794-5.12

Information on how to install the extension cables.
Catalog No. 1794-CE1, 1794-CE3

Industrial Automation Wiring and Grounding Guidelines,
publication 1770-4.1

In-depth information on grounding and wiring Allen-Bradley programmable
controllers.

Allen-Bradley Industrial Automation Glossary,
publication AG-7.1

A glossary of industrial automation terms and abbreviations.

You can view or download publications at

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

technical documentation, contact your local Rockwell Automation distributor or
sales representative.

Common Techniques Used
in this Manual

The following conventions are used throughout this manual:

o Bulleted lists such as this one provide information, not procedural steps.

e Numbered lists provide sequential steps or hierarchical information.

e Italic type is used for emphasis.
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Chapter 1

Overview of FLEX 1/0 and Your Redundant
EtherNet/IP Adapter Module

Overview This chapter provides a description of the FLEX I/O dual port EtherNet/IP
adapter modules and an overview of how they communicate with
programmable controllers.

Topic Page
The FLEX I/Q System 1
Adapter Features 2
Types of Adapters 2
Hardware and Software Compatibility 2
What the Adapter Does 3
Use of the Control and Information Pratocol (CIP) 3
Understanding the Producer/Consumer Model 3
Specifying the Requested Packet Interval (RPI) 4
Support of Rack Optimized and Direct Connections 4
The FLEX | / 0 System The FLEX I/O system is a small, modular I/O system for distributed

applications that performs all of the functions of rack-based I/O. The FLEX I/O
system contains the following components:

Adapter Terminal base I/0 module
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e Adapter - transfers read and write configuration data to and from the

I/0O module

o Terminal base — contains a terminal strip to terminate wiring for two- or
three-wire devices

e /O module - contains the bus interface and circuitry needed to perform
specific functions related to your application
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2 Overview of FLEX /0 and Your Redundant EtherNet/IP Adapter Module

The FLEX system consists of an adapter module, terminal base unit, DIN rail,
power supply, and adapter cabling components. You can use up to 8 terminal

bases per adapter module.

For detailed instructions on how to set up and install your module, refer to the

topic, Install Your FLEX I/O Adapter on page 7.

Adapter Features The 1794-AENTR and 1794-AENTRXT adapter features include:
o use of EtherNet/IP messages encapsulated within standard TCP/UDP/IP

protocol

e common application layer with ControlNet and DeviceNet

e interfacing via Category 5 rated twisted pair cable
o half/full duplex 10 Mbit or 100 Mbit operation

e DIN rail mounting

e communication to and from other FLEX I/O modules on the same

DIN rail

e communication supported by RSLinx software
o [P address assigned via standard BootP/DHCP tools
e I/O configuration via RSLogix 5000 software

e no network scheduling required

® no routing tables required

Types of Adapte rs The adapter refers to the following catalogs.
Catalog Voltage | Module Description
Capacity
1794-AENTR 24V DC |8, max. Dual port EtherNet/IP adapter
1794-AENTRXT | 24V DC | 8, max. Dual port EtherNet/IP adapter with extended
temperatures range
Hardware and Soﬁware The adapters and the applications described in this manual are compatible with

Compatibility

the following firmware versions and software releases. Contact Rockwell
Automation if you need software or firmware upgrades to use this equipment.

Hardware and Software Compatibility

Product

Firmware Version/
Software Release

1794-AENTR/1794-AENTRXT adapter

1.xx or higher

Logix 557x Controller 20 or higher
RSLogix 5000 Software 20 or higher
RSLinx software 2.59 or higher
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Overview of FLEX 1/0 and Your Redundant EtherNet/IP Adapter Module 3

What the Adapter Does

Use of the Control and
Information Protocol (CIP)

Understanding the
Producer/Consumer Model

Refer to the 1794 FLEX I/O Communication Adapters Specifications Technical
Data Sheet, publication 1794-TD014, for technical specifications and

certifications for your adapter.

The 1794-AENTR and 1794-AENTRXT adapters perform two primary tasks:

¢ Control of real time I/O data (implicit messaging). The adapter serves as a
bridge between I/O modules and the network.

NNGIC -
| | m=—NZ=Zm

EtherNet/IP network
S
I E \FLEX N | ControlLogix Sgt]\i/rork
I | N| Y0 2 10 dovi
T T vices
‘IR R
\v

e Support of messaging data for configuration and programming
information (explicit messaging).

The 1794-AENTR and 1794-AENTRXT adapters use the Control and
Information Protocol (CIP). CIP is the application layer protocol specified for
EtherNet/IP, the Ethernet Industrial Protocol, as well as for ControlNet and
DeviceNet. It is a message-based protocol that implements a relative path to send
a message from the producing device in a system to the consuming devices.

The producing device contains the path information that steers the message
along the proper route to reach its consumers. Since the producing device holds
this information, other devices along the path simply pass this information; they
do not need to store it.

This has two significant benefits:

® You do not need to configure routing tables in the bridging modules,
which greatly simplifies maintenance and module replacement.

® You maintain full control over the route taken by each message, which
enables you to select alternative paths for the same end device.

The CIP producer/consumer networking model replaces the old
source/destination (master/slave) model. The producer/consumer model
reduces network traffic and increases speed of transmission. In traditional I/O
systems, controllers poll input modules to obtain their input status. In the CIP
system input modules are not polled by a controller. Instead, they produce
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4  Qverview of FLEX1/0 and Your Redundant EtherNet/IP Adapter Module

Specifying the Requested
Packet Interval (RPI)

Support of Rack Optimized
and Direct Connections
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(multicast) their data either upon a change of state (COS) or periodically. The
frequency of update depends upon the options chosen during configuration and
where on the network the input module resides. The input module, therefore, is a
producer of input data and the controller is a consumer of the data.

The controller can also produce data for other controllers to consume. The
produced and consumed data is accessible by multiple controllers over the
EtherNet/IP network. This data exchange conforms to the producer/consumer
model.

The RPI is the update rate specified for a particular piece of data on the network.
The RPI can be specified for the adapter and include all of the I/O modules
communicating through it (using a rack optimized connection) or specified for a
particular module (using direct connection). When you add a module or an
adapter to the I/O configuration of a controller, you must enter the RPI as a
parameter. This value specifies how often to produce the data for that device. For
example, if you specify an RPI of 50 ms, it means that every 50ms the device
should send its data to the controller or the controller should send its data to the
device.

RPIs are only used for devices that produce data. For example, a ControlLogix
EtherNet/IP bridge module in the same chassis as the controller does not require
an RPI because it is not a data-producing member of the system; it is used only as
a bridge to remote racks.

The 1794-AENTR and 1794-AENTRXT adapters support both direct and rack
optimized connections. A direct connection is a real-time data transfer link
between the controller and the device that the configuration data references.
Direct connection messaging occurs at a cyclic rate specified by the RPI during
configuration. A rack optimized connection is a grouping of data from more than
one I/O module into a single block of data sent over a single connection at the
same data rate.

Rack optimized connections reduce the total number of connections needed to
transfer data when using many I/O modules in a system. The following example
illustrates the benefit of rack optimized connections.

Assume you have set up a system that contains 8 discrete I/O modules interfaced
to an adapter. If you use direct connections to transfer data to each of the these
I/O modules, you need 8 connections to transfer all of the data, one to each of
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Chapter Summary

the 8 I/O modules. If you use a rack-optimized connection to transfer the data,
you only need a single connection — the connection to the adapter.

IMPORTANT Although rack optimized connections offer an efficient way to use
resources, there are a few limitations on their use:

o You can only use rack optimized connections to send data to and
from discrete I/0 modules. Analog I/0 requires direct
connections.

o Rack optimized connections can contain /0 data and status
information only. Additional module information, such as
diagnostics, is not available through a rack-optimized connection.

o All data is sent at the same time at the RPI rate of the adapter.

Refer to the EtherNet/IP Embedded Switch Technology Application Guide,
publication number ENET-APQOS5, for more information on connections.

Mixing Rack Optimized and Direct Connections

You can mix communication formats for different I/O modules communicating
through the same adapter. I/O modules set up to use rack optimization will
communicate at the rate of the requested packet interval (RPI) configured for the
1794-AENTR or 1794-AENTRXT adapter. I/O modules configured for direct
communication will communicate at their own set RPIs and ignore the

adapter RPIL.

This chapter briefly described the FLEX I/O system, the FLEX I/O dual port
EtherNet/IP adapters, and the basic adapter features. Read the next chapter to
learn how to physically install the adapters and connect them to the EtherNet/IP
network.
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Notes:
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Chapter Z

Install Your FLEX I/0 Adapter

OVerview This chapter describes how to physically install the 1794-AENTR or
1794-AENTRXT adapter on the DIN rail and connect it to the EtherNet/IP

network. The following table lists where to find specific information.

Topic Page

Module Components 7

Mount Your Adapter on a DIN Rail 8

Mount on a Panel or Wall 9

Connect Wiring 11

Set the Network Address 12

Mounting Dimensions 13

Module cOmponents Use the following illustration to identify the external features of the FLEX I/O
EtherNet/IP adapter.

Dual Port EtherNet/IP Adapter — 1794-AENTR, 1794-AENTRXT

Ve —~o7/4

EtherNet/IP
REDUNDANT MEDIA

ADAPTER

1794-AENTR

7 6 5 45821

Component Identification

1 |Dual Port EtherNet/IP adapter 6 |Module locking tab
2  |FlexBus connector 7 [Network cable RJ45 connectors
(underside)
24V common connections 8 |MAC ID label
4 {24V DC connections 9  (Status indicators
IP address switches




8 |Install Your FLEX I/O Adapter

Mount Your Adapter ona Follow these steps to mount the adapter on a new system before installing any
DIN Rail 1/0 modules.

45822
c

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

A debris (for example, metal chips, wire strands) is kept from falling
into the module. Debris that falls into the module could cause
damage on power up.

ATTENTION: Do not remove or replace an Adapter Module while
power is applied. Interruption of the backplane can result in
unintentional operation or machine motion.

>

1. Position the adapter module (A) on an IEC standard (35 x7.5 x 1 mm)
top-hat DIN rail (B) at a slight angle (DIN rail: Allen-Bradley part
number 199-DR1; 46277-3; EN50022).

2. Hook the lip on the rear of the adapter onto the top of the DIN rail, and
pivot the adapter module onto the rail.

3. Press the adapter module down onto the DIN rail until flush. Locking tab
(C) snaps the adapter into position and locks it onto the DIN rail.

4. If the adapter module does not lock in place, use a screwdriver or similar
device to move the locking tab down while pressing the adapter module
flush onto the DIN rail, and release the locking tab to lock the adapter
module in place.

If necessary, push up on the locking tab to lock.

5. Connect the adapter wiring as shown in the Connect Wiring diagram.
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Install Your FLEX /0 Adapter

9

Mount on a Panel or Wall

If mounting this adapter to a panel or wall, refer to publication 1794-TD013,
Panel Mounting Kit, Cat. No. 1794-NM1.

A\

ATTENTION: If you insert or remave the module while backplane
power is on, an electrical arc can occur. This could cause an
explosion in hazardous location installations. Be sure that power is
removed or the area is nonhazardous before proceeding.

A\

WARNING: When used in a Class I, Division 2, hazardous
location, this equipment must be mounted in a suitable enclosure
with proper wiring method that complies with the governing
electrical codes.

Mount or Replace the Adapter on an Existing System

1. Disconnect any wiring jumpered to the adjacent terminal base.

2. Remove the Ethernet connectors from the bottom of the adapter.

A\

WARNING: If you connect or disconnect the communication cable
with power applied to the adapter or any device on the network, an
electrical arc can occur. This could cause an explosion in hazardous
location installations. Be sure that power is removed or the area is
nonhazardous before proceeding.

3. Disconnect any user power wiring connections to the adapter.

4. Open the module latching mechanism and remove the module from the
base unit to which the adapter will be attached.

5. Push the FlexBus connector toward the right side of the terminal base to
unplug the backplane connection.

JAN

ATTENTION: Make certain the FlexBus connector is completely
clear of the adapter. The slide must be completely to the right and
the raised spot on the slide visible.

6. Release the locking tab and remove the adapter module.

Before installing the new adapter, notice the notch on the right rear of the
adapter. This notch accepts the hook on the terminal base unit. The notch
is open at the bottom. The hook and adjacent connection point keep the
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10 Install Your FLEX I/0 Adapter
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terminal base and the adapter tight together, reducing the possibility of a
break in communication over the backplane.

e

. Complete the adapter mounting as shown below.

Push down and in at the same time to lock the adapter to the DIN rail.

If the adapter does not lock in place, use a screwdriver or similar device to
move the locking tab down while pressing the adapter flush onto the DIN
rail, and release the locking tab to lock the adapter module in place. If
necessary, push up on the locking tab to lock.

\ 4

When the adapter is locked onto the DIN rail, gently push the FlexBus
connector into the adapter to complete the backplane.

8. Reinstall the module in the adjacent terminal base unit.
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Connect Wiring
| AE) Alen-Bradiey F— —E
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45823

WARNING: If you connect or disconnect wiring while the
field-side power is on, an electrical arc can occur. This could cause
an explosion in hazardous location installations. Be sure that
power is removed or the area is nonhazardous before proceeding.

1. Connect an Ethernet network cable to the RJ45 connector (A).

2. Connect the redundant Ethernet network cable to the RJ45
connector (B).

ATTENTION: When connecting wiring, torque terminal screws C,
D, Eand Fto 0.8 Nm (7 Ib-in.).

ATTENTION: If multiple power sources are used, do not exceed
the specified isolation voltage.

ATTENTION: Power wiring must be less than 10 m (32.8 ft.) in
length.

ATTENTION: Do not wire more than two conductors on any single
terminal.
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12 Install Your FLEX I/0 Adapter
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3. Connect 24V DC common to the left side of the upper connectort,
terminal I

4. Connect +24V DC input power to the left side of the lower
connectot, terminal C.

5. Use connections D and E to pass +24V DC common (E) and
24V DC power (D) to the next module in the series (if required).

Set the Network Address

The adapter ships with the thumbwheel switches set to 999 and DHCP enabled.

You can set the network Internet Protocol (IP) address in these ways:
o Use the thumbwheel switches on the module.

¢ Use a Dynamic Host Configuration Protocol (DHCP) server, such as
Rockwell Automation DHCP.

e Retrieve the IP address (if previously set) from nonvolatile memory.

The adapter reads the thumbwheel switches first to determine if the switches are
set to a valid number. You set the node address by using the three-position

thumbwheel switch. Press the + or - buttons to change the number. Valid settings
are 001...254.

When the switches are set to a valid number, the adapter IP address is
192.168.1.xxx (where xxx represents the number set on the switches). The
adapter subnet mask is 255.255.255.0. The adapter gateway address is set
differently depending on the firmware revision:

o For Firmware Revision 1.013 and earlier, when the address switches are set
to 001...254, the adapter gateway address is set to 0.0.0.0.

o For Firmware Revision 1.014, when the address switches are set to 001, the
adapter gateway address is set to 0.0.0.0. When the address switches are set
to 002...254, the adapter gateway address is set to 192.168.1.1.

The adapter does not have a host name assigned, or use any Domain Name
System when using the thumbwheel settings.

=]
> Press the + or - buttons to
[ change the numbers

VAN
el
45824

|+ 1 [1
Bl
=

- AE

i,

If you set the switches to an invalid number (such as 000, or a value greater than

254), the adapter checks to see if you enabled DHCP.
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Mounting Dimensions

The module has the following mounting dimensions.

1794-AENTR shown
Allen-Bradley T
50
(1.96)
804 MOD NET
(3.16) oo
20
LINKI  LINK2 V
aa0) e = 470977
| 304
= 1007 (1.19)
[ ]
dles| ¥
I 94 '
| (3.70) 4‘(
I
. 45826
Millimeters 1794-AENTR, 1794-AENTRXT
(Inches) 87.4 H x 94W x 92D
(344H x 3.7W x 3.6D)
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Notes:
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Chapter 3

Overview

Configuration
Requirements

Configure the Adapter for Your
EtherNet/IP Network

This chapter describes how to configure the 1794-AENTR or 1794-AENTRXT
adapter module for the ControlLogix system.

Topic Page
Configuration Requirements 15
IP Address 15
Gateway Address 16
Subnet Mask 17
Use the Rockwell BootP/DHCP Utility 18
Configure Your Adapter using DHCP Software 21

Before you can use your 1794-AENTR or 1794-AENTRXT adapter, you must
configure its IP address, and optionally, its subnet mask and gateway address. You
can use the Rockwell BootP/DHCP utility to perform the configuration. You
can also use generic BootP software or, within some limitations, a DHCP server.

IMPORTANT When using the BootP protocol, you must enter the Ethernet
hardware address of your adapter. Rockwell assigns each
1794-AENTR or 1794-AENTRXT adapter a unique 48-bit hardware
address at the factory. The address is printed on a label on the front
of your 1794-AENTR or 1794-AENTRXT adapter. It consists of six
hexadecimal digits separated by colons. This address is fixed by the
hardware and cannot be changed.

If you change or replace the 1794-AENTR or 1794-AENTRXT adapter,
you must enter the new Ethernet hardware address of the adapter
when you configure the new adapter.

IP Address

The IP address identifies each node on the IP network (or system of connected
networks). Each TCP/IP node on a network (including the 1794-AENTR or
1794-AENTRXT adapter) must have a unique IP address.
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Class A

Class B

Class C
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The IP address is 32 bits long and has a Net ID part and a Host ID part.
Networks are classified A, B, C, (or other). The class of the network determines
how an IP address is formatted.

0 89 31
Lo Net ID | Host ID |
0 16 17 31
10 Net D Host ID |
0 24 25 31
(110 Net ID | Host ID |

You can distinguish the class of the IP address from the first integer in its
dotted-decimal IP address as follows:

Range of firstinteger | Class Range of first integer Class
0...127 A 192...223 C
128...191 B 224...255 other

Each node on the same physical network must have an IP address of the same
class and must have the same Net ID. Each node on the same network must have
a different Host ID thus giving it a unique IP address.

IP addresses are written as four decimal integers (0-255) separated by periods
where each integer gives the value of one byte of the IP address.

EXAMPLE  For example, the 32-bit IP address:

10000000 00000001 00000000 00000001 is written as
128.1.0.1.

TIP Contact your network administrator or the Network Information
Center for a unique fixed IP address to assign to your module.

Gateway Address

The Gateway Address is the default address of a network. It provides a single
domain name and point of entry to the site. Gateways connect individual physical
networks into a system of networks. When a node needs to communicate with a
node on another network, a gateway transfers the data between the two
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networks. The following figure shows gateway G connecting Network 1 with
Network 2.

A
128.1.0.1
Network 1 128102
G
B C
128.2.0.1 128.2.0.2 128.2.0.3
Network 2

When host B with IP address 128.2.0.1 communicates with host C, it knows
from C’s IP address that C is on the same network. In an Ethernet environment,
B then resolves C’s IP address into a hardware address (MAC address) and
communicates with C directly.

When host B communicates with host A, it knows from A’s IP address that A is
on another network (the net IDs are different). In order to send data to A, B must
have the IP address of the gateway connecting the two networks. In this example,
the gateway’s IP address on Network 2 is 128.2.0.3.

The gateway has two IP addresses (128.1.0.2 and 128.2.0.3). The first must be
used by hosts on Network 1 and the second must be used by hosts on Network 2.
To be usable, a host’s gateway must be addressed using a net ID matching its own.

Subnet Mask

The subnet mask is used for splitting IP networks into a series of subgroups, or
subnets. The mask is a binary pattern that is matched up with the IP address to
turn part of the Host ID address field into a field for subnets.

Take Network 2 (a Class B network) in the previous example and add another
network. Selecting the following subnet mask would add two additional net ID
bits, allowing for four logical networks:

EXAMPLE  Take Network 2 (a Class B network) in the previous example
and add another network. Selecting the following subnet mask
would add two additional net ID bits, allowing for four logical
netwotks:

11111111 11111111 11000000 00000001 = 255.255.192.0

These two bits of the host ID used to
extend the net ID

Publication 1794-UM066B-EN-E - March 2015



18  Configure the Adapter for Your EtherNet/IP Network

Use the Rockwell
BootP/DHCP Utility
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Two bits of the Class B host ID have been used to extend the net ID. Each unique
combination of bits in the part of the Host ID where subnet mask bits are 1
specifies a different logical network.

The new configuration is:

A
128.1.0.1
Network 1 128.1.0.2
G
B C 128.2.64.3
128.2.64.1
Network 2.1
G2
D E 128.2.128.3
128.2.128.1 128.2.128.2
Network 2.2

A second network with Hosts D and E was added. Gateway G2 connects
Network 2.1 with Network 2.2.

Hosts D and E use Gateway G2 to communicate with hosts not on Network 2.2.
Hosts B and C use Gateway G to communicate with hosts not on Network 2.1.
When B is communicating with D, G (the configured gateway for B) routes the
data from B to D through G2.

The Rockwell BootP/DHCP utility is a stand alone program that incorporates
the functionality of standard BootP/DHCP software with a user-friendly
graphical interface. It is located in the Utils directory on the RSLogix 5000
installation CD. The module must have DHCP enabled (factory default and the
network address switches set to an illegal value) to use the utility.

To configure your module using the BootP/DHCP utility, perform the following
steps:

1. Run the BootP/DHCP software.
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The BOOTP/DHCP Request History dialog appears showing the
hardware addresses of devices issuing BootP/DHCP requests.

M5 BOOTP,/DHCP Server 2.3

_oix|
File Tools Help
— Request Histary
Clear Hiztary | Aidd ta Frelation List
hr:min: zec] | Type | Ethernet Address [MALC) | IP Address | Hostname
8:09:34 DHCP  O0:00:BC:21:20:14
8:09:26 DHCP  O0:00:BC:21:20:14
80922 DHCP  O0:00:BC:21:20:14
20313 DHCP  O0:00:BC:21:20:14
8:08:57 DHCP  O0:00:BC:21:20:14
— Relation List
New || Delzte || Enatle BOOTP | Ensble DHER || Disable BOETR/DHEF |
Ethernet Address [MALC) | Type | IP Address | Hostname | Diescription |
Statu: Entries
(Unable to gervice DHCP request from 00:00:BC:21:20:14. ‘ ’70 of 256

2. Double-click the hardware address of the device you want to configure.

The New Entry dialog appears showing the device’s Ethernet
Address (MAC).

hewentry x|

Ethernet Address [MAC]: Il]l]:l]l]:BC:21:2|]:14

IPAddress | 10 . 88 . 70 . 2

Hostname: I

Description: I

Ok, I Cancel |

3. Enter the IP Address you want to assign to the device and click OK.

Publication 1794-UM066B-EN-E - March 2015



20  Configure the Adapter for Your EtherNet/IP Network

Publication 1794-UM066B-EN-E - March 2015

The device is added to the Relation List, displaying the Ethernet Address
(MAC) and corresponding IP Address, Hostname and Description (if
applicable).

ﬁBDDTP,«"DHEP Server 2.3 - C:\Documents and Settings'tiggs'Desktop'Bool = IEIIiI
File Tools Help
— Request Histor
Clear Histary | Add o B elation List
hr:min:zec) | Type | Ethernet Address [MAC] | IP Address | Hosthame:
124724 DHCP  O0:OD:BC:21:20:14 10.88.70.2
12:47.24 DHCP  00:00:BC:21:20:14
r~ Rielation List
New || Delete || Ensbl= BOGTF |[Enable DHER] | Disatiz BOBTR/DHEF |
Ethernet Addiess [MALC] | Type | |P Address | Hosthame | Diescription |
00:00:BC:21:20:14 DHCP 1088702
Statu: Entrie:
|VSent 10.88.70.2 to Ethernet address 00:00:BC:21:20:14 | ’71 of 256 |

When the IP address assignment is made, the address displays in the IP
Address column in the Request History section.

4. To assign this configuration to the device, highlight the device in the
Relation List panel and click Disable BOOTP/DHCP. When power is
cycled to the device, it uses the configuration you assigned and not does
not issue a DHCP request.

TIP To enable DHCP for a device that has had DHCP disabled, highlight the
device in the Relation List and click Enable DHCP. You must have an
entry for the device in the Relation List panel to re-enable DHCP.

E BOOTP/DHCP Server 2.3 - C:\Documents and Settings' tiggs'Desktop’ Eool - | Ellzl
File Tools Help

—Request Histor
Clear Histary | Add/te Felation List

hir: min: zec) | Type | Ethernet Address [MAC] | IP Address | Hosthame
124724 DHCP  O0:00BC:21:20:14 1088702
124724 DHCP  O0:00BC:21:20:14

— Relation List
Mew | Dalatel Enable BOOTP | Enable DHCP | Dizable BOOTR/DHCP

& Huosthanme Description

Statu Enbiez
(Sent 10.88.70.2 to Ethernet address 00:00:EC:21:20:14 | |71 of 258
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Save the Relation List

You can save the Relation List to use later. To save the Relation List do the
following:

1. Select Save As... from the File menu.

ﬁBDDTP,«"DHEP server 2.3 - C:Documents and Settings\tiggs'Desktop'\Bo - |EI|1|

File Tools Help

Mew

_ Open J #dd bo Relation List

Saye

Type | Ethemet Address [MALC)] | IP Address | Hosthame:
DHCP 00:00:BC:27:20:14 10.88.70.2
DHCP  O0:00:BC:21:20:14

r— Fielation List
Mew | Delete | Enable BOOTP | Enable DHCP | Disable BOOTP/DHCP

IP &ddress Hostname: Description

DHCP 10

Shatu Eritrie:
|VSent 10.88.70.2 to Ethemet address 00:00:BC:21:20:14 | ’71 of 266 |

The Save As dialog box appears.

saveas 20 x]
Save in:la Boatp Server j & &k B~

File name: |cnnt|0\ sygtem configuration Save I
Save as type: IBontp Config Files [ bpc] j Cancel |

v

2. Select the folder you want to save the list to.

3. Enter a file name for the Relation List (for example, control system
configuration) and click Save.

If you want to see your saved file names in the Open dialog box, save your

files using the default file type (*.bpc).

cOI]ﬁgure Your Adapter DHCP (Dynamic Host Configuration Protocol) software automatically assigns
. IP addresses to client stations logging onto a TCP/IP network. DHCP is based
using DHCP Software on BootP and maintains some backward compatibility. The main difference is
that BootP was designed for manual configuration, while DHCP allows for
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22 Configure the Adapter for Your EtherNet/IP Network

dynamic allocation of network addresses and configurations to newly attached
devices.

Be cautious about using DHCP software to configure your adapter. A BootP
client, such as the 1794-AENTR or 1794-AENTRXT adapter, can boot from a
DHCP server only if the DHCP server is specifically written to also handle
BootP queries. This is specific to the DHCP software package you use. Check
with your system administrator to see if your DHCP package supports BootP
commands and manual IP allocation.

assigned a fixed network address. The IP address of this adapter must
not be dynamically provided.

Failure to observe this precaution may result in unintended machine
motion or loss of process control.

2 ATTENTION: The 1794-AENTR or 1794-AENTRXT adapter must be

Chapter 5ummary This chapter described how to configure the module to communicate on your
EtherNet/IP network by providing an IP address, gateway address, and Subnet
mask. Read the next chapter to learn how to set up your adapter for a rack
optimized system.
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Chapter 4

Overview

Set Up the Hardware

Rack Optimized Discrete 1/0

In this example a ControlLogix processor communicates with FLEX I/O via the
1794-AENTR adapter using a rack optimized connection. The processor reads
data from all digital input modules and sends data to all digital output modules

configured in a rack connection simultancously.

The following table lists where to find specific information within this chapter.

Topic Page
Set Up the Hardware 23
Create the Example Application 24
Configure the 1/0 26
Add the Local EtherNet/IP Bridge to the I/Q Configuration 26
Add the FLEX I/0 Adapter to the I/0 Configuration 27
Add the FLEX I/0 Modules to the 1/0 Configuration 29
Add the Digital Input Module 30
Add the Digital Output Module 31
Edit the Controller Tags 33
Create the Ladder Program 34
Download the Program to the Controller 34
Test the Example Application 35

In this example, a ControlLogix chassis contains the Logix5572 controller in
slot 0 and a 1756-EN2TR bridge module in slot 1. The adapter is mounted on a
DIN rail with a 1794-IB16 digital input module and 1794-OB16 digital output
module. You also need a power supply (not shown) for the FLEX I/O.
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Create the Example
Application
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SLOT 1 2 Jhsaiaili FLEX1/0
130.130.130.3
81 [o)
Local p—— _‘ SLoT 1 2
ocat Data ===
chassis - -
L i
Logix5572cj 1756-EN2TR 1794-0B16
ontroller —130.130.130.2 digital output
1794-IB16
digital input

130.130.130.1
Programming

terminal

To work along with this example set up your system as shown above.

e Note that in the example application, the Logix5572 controller and
1756-EN2TR module are assumed to be in the slots shown above.

e Verify the IP addresses for your programming terminal, 1756-EN2TR
module, and 1794-AENTR adapter.

e Verify the position (slot) of the I/O modules on the DIN rail.
o Verify that all wiring and cabling is properly connected.

e Make sure your communication driver (for example, AB_ETH-1 or

AB-ETHIP-1) is configured in RSLinx as described in Appendix B.

Perform the following steps to create the example application:
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1. Start the RSLogix 5000 Enterprise Series software.
The RSLogix 5000 main dialog opens.

RS5Logix 5000
File

Cirl+h

No Controller [1, 7 RLUH

y 7 ok
BaT
1/0

2. From the File menu, select New.
The New Controller dialog opens.

New Controller

1786-L72 ControlLogix5572 Controller |—

—

3. Enter an appropriate Name for the Controller, for example:
FLEX_IO_Controller.

4. Select the correct Chassis Type and Slot number of the Logix5572
controller, and the folder where you want to save the RSLogix 5000 file
(Create In). The Description is optional.

5. Click OK.
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Configure the 1/0
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Setting up a sample I/O Configuration project involves the following:
e Adding the local 1756-EN2TR module to the I/O configuration.

e Adding the 1794-AENTR adapter as a child of the
1756-EN2TR module.

e Adding the I/O modules as children of the adapter.

IMPORTANT Click the Help button on the configuration dialogs shown in this
section if you need assistance in selecting and setting the
parameters.

Add the Local EtherNet/IP Bridge to the I/0 Configuration

1. Right-click the I/O Configuration folder in the project window, and then
select New Module.

EB 170 Configuration
EI- 1756 Backplane, 1756-44

Eﬁ

|ﬂ Mew Module... N |
Dizcover Modules. . "

& Cut Cirl+=

Copy Chrl+C

B Paste Cirl+
Delete Del
Crozs Reference Chrl+E
Properties Alt+Enter
Prirnt 3

2. The Select Module Type window opens.

Select Module Type i
Catalog | Module Dlscuvelyl Favuntssl
IEnFerEe.amﬁ Texit for Modtile Type... Clear Filters Hide Filters 2
I | Module Type Category Filters ||~ I Module Type Vendor Filters \ -
Analog Allen-Bradley
Commurication | | Hardy Instruments, Inc. L
Controller Molex Incorporated
Digital Online Develapment Inc. [Automation Value)
[~ L TH R Olenccic Picivnd o cbiom i
i > 4] D
Catalog Nurber | Description I Wendor | Category :l
1766-DMB30 1756 SB3000 Dr..  Allen-Bradley Drive )
1756-DMD30 1756 5030000, Allen-Bradley Diive
1756-DMF30 1756 SF3000Dr..  Allen-Bradley Drive
1756-DMB 1756 Devicellet...  Allen-Bradley Communication
1756-ENZF 1756 10100 M...  Allen-Bradley Communication
1756 104100 M...  Allen-Bradley Communication
1766 104100 . Y Communication
1756 10100 M...  Allen-Bradley Communication ;I
123 aof 123 Madule Types Found Add to Favorites
™ Close on Create Create | Cloze I Help |

4
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3. Select the 1756-EN2TR EtherNet/IP Bridge, and then click Create.
The New Module dialog opens.

Il New Module

General® |Eunnecl|un| Time Syncl Mudu\elnlul Internet Prutucu\l Port Cunhgurat\unl Nelwurkl HSNEIWUrxl

Type: 1756-EM2TR 1756 10100 Mbps Ethemet Bridge. 2-Paort, Twisted-Pair Media

Vendor: Allen-Bradley

Parent: Local EthemetAddess————————————
Mame: IENZTH ' Private Network: 1921681 _l:
Deseription: =1 & |PpAddess | 130 . 130 130 . P

' Host Name:

]|

|
todule Definition
Change ... Sl
Revision: a1
Electronic Keying: Compatible Madulz
Cannection Mane
Time Sync Connection: Mong

[o =

Status: Creating

oK I Cancel I Help |

4. Configure your 1756-EN2TR EtherNet/IP Bridge module through the

different tabs available.

Enter values for Name, IP Address, Slot, Electronic Keying, and Revision,

as follows:
Name EN2TR
IP Address 130.130.130.2
Slot 0

Electronic Keying

Compatible Module

Revision

3.1

5. Click OK to accept the configuration.

Add the FLEX 1/0 Adapter to the 1/0 Configuration

Next, you must add the 1794-AENTR adapter as a child of the local

1756-EN2TR module.

Elﬁ [0 Configuration
-3 1756 Backplane, 1756-44

fz Ethemet 12

Mew Module...

N
Hhy

&
2

Digcover Modules...

Cut
Copy
Paste

Delete

Clrl+
Chrl+C
Chrl+
Del
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1. In the Project dialog, right-click the local 1756-EN2TR module under the
I/O Configuration folder, and then select New Module.
The Select Module Type dialog opens.

Select Module Type

S

|enter Search Text for toactae Type. ..

Communication Allen-Bradley

Controller oghex Corporation

Digital ndiess+H auser
Mettler-Toledo

) BETY ] Parker Hannifin Corporation
4] ] . "

1783-ETAPTF 3 Port Ethemet Allen-Bradley Communication
17B3-ETAFZF 3 PortEthemet ... allen-Bradley Communication
1788-EM20M 1788 Ethemet ta...  Allen-Bradley Communication
1788-ENBT 178810100 M. Allen-Bradley Communication
1794-5ENMT 179410100 M...  Allen-Bradley Communication
1794-AEMTR 1794 104100 M...  Allen-Bradley Communication
17858ERQ10... 10 Paint InputA .. Allen-Bradiey Digital
2094-ENDZD-...  Kinetiz 500 Sin..  Allen-Bradiey Drive.Mation

2. Select the 1794-AENTR Ethernet adapter from the list and click Create.
The Module Properties dialog opens.

3. Specify the following parameters in the General tab of the New Module

dialog:
Name FLEX_IO_Adapter
IP Address 130.130.130.3

4. Verify that the Module Definition values are as follows:
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Comm Format Rack Optimization
Chassis Size 8 (default)
Electronic Keying Compatible Module

5. Ifyou need to change the values, click Change...
The Module Definition dialog opens.

Module Definition ]|
Revision: - 13:
Electronic Keying: ICDmpallbls M odule j
|Rack Connection |Rack Optimization =
|Chassis Size: & =

Cancel Help

6. Click OK to accept the configuration.
The 1794-AENTR adapter appears indented under the local 1794-ENBT
in the I/O Configuration folder.

E1-23 10 Configuration
@3 1756 Backplane, 1756:44
-0 [1]1756-L72 FLEX_I0_Cantroller
= ] [0]1756-EMZTR ENZTE
El-Z5 Ethemnet
Bl 1786-EM2TR EMZTE
EBSE 1 794-AENTR FLEX |0_Adapter
Ll FlexBus

Add the FLEX 1/0 Modules to the 1/0 Configuration

You must now add the FLEX I/O modules to the I/O Configuration List under
the 1794-AENTR adapter.

In this example, you add a 1794-1B16 digital input module and a 1794-OB16
digital output module with standard configurations. Use these steps as a guide
when you are configuring different I/O modules for your system.

TIP This example application uses 1/0 module default configurations.
For more information, refer to the 1/0 module publications
1794-IN093 and 1794-IN094.
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Add the Digital Input Module

1. Under the I/O Configuration folder, right-click the remote
1794-AENTR adapter, and then select New Module.

E1-25 10 Configuration
E1-83 1756 Backplane, 1756-44
Bo [1]1756-L72 FLEX_|0_Controller
= B [0]1756-EM2TR EN2TE
El-Z5 Ethemnet
) 1756ENZTR ENZTE

FLE ﬂ Mew Module... [~ |
o

------ = FlexBus Dizcover Modules. .
4 Cut Clrl+
Copy Chrl+C
B FPaste Clrl+
Delete Del

The Select Module Type window opens.

elect Module Type i
Catalag I Module D\scuveryl Favuﬂlesl
IEn{'grSeam‘l Text for Moctse Type... Clear Filters Hide Filters 22
Il I todule Type Category Filters | I | Module Type Yendor Filters |
Analog Allen-Bradiey
Digital
Other
Specialty
Catalog MNumber | Description I Wendor | Category | :l
17341416 18 Paint 1200 AC Input Allen-Bradley Digital .
1754148 8 Point 1200 AC Input Allen-Bradley Digital
1794148 & Paint 1200 AL |solated Input Allen-Bradley Digital
1734-B10<0BE 10 Input/E Output 24 DC, Sink/Source Allen-Bradley Digital
7 ] 16 / ley Digital
1794-IB16D0 16 Paint 24V DC Diagnastic Input, Sink. Allen-Bradley Digital
1734-IB16<0B1EP 16 Input/1E Output 244 DC, Sink/Protected Source Allen-Bradley Digital
1794-1B32 32 Point 24V DC Input, Sink. Allen-Bradley Digital LI
70 of 70 Maodule Tupes Found Add to Favorites |
¥ Close on Create Creii Close Help |
A

2. Select the 1794-1B16 module from the list, and then click Create.
The New Module dialog opens.

MNew Module x| i
Type: 1794-[B16/4 16 Paint 24% DC Input, Sink
Wendor: Allen-Bradley
Parent: FLEX_I0_Adapter
Mame: IFLEX_DigitaI_Input Slat: |u —|
Description: I =l
=
Cornm Farmat: IHaCk Optimization j

Rievigion: |1_ I _,::' Electronic Keying: IEompatibIe Keying 'l

¥ Open Module Properties DK& I Cancel Help
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3. Enter the following parameters:

Name FLEX_Digital_Input
Slot 0

Comm Format Rack Optimization
Electronic Keying Compatible Module

4. Click OK to save the configuration.
The digital input module appears in the I/O configuration indented under
the 1794-AENTR adapter.

=45 140 Configuration
-89 1756 Backplare, 175604
----- ﬁ [1]1756-L72 FLE*_I0_Caontraller
= B [0]1756-EM2TR EM2TE
El-25 Ethernet
i ] 1756-EMZTR EMZTE
- 1794-2ENTR FLE>_10_Adapter
Bl FlesBus
o [0] 1734-1B16/8 FLE>_Digital Input

Add the Digital Output Module

1. Under the I/O Configuration folder, right-click the remote
1794-AENTR adapter, and then select New Module.

Ea 10 Configuration
E- 17586 Backplane, 1756-44

- [1]1756-L72 FLEX_IO_Controller
=B [01786EN2TR EN2TR
-5 Ethernet

i Bl 1756-EM2TR EM2TR

E|r.3 1794-EMTH FLE| | ﬂ Hew Module... N |
okl FlexBus - 2y
Dizcover Modules. ..
$  Cut Chrl
Copy Cirl+LC
B Faste Chrl+
Delete Dl
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The Select Module Type window opens.

Select Module Type i

Catalag I Module D\scuveryl Favuﬂlesl

IEn{'&r Search Text for Moctie Type...

Clear Filters Hide Fiters 2

Il I todule Type Category Filters | I | Module Type Yendor Filters |
Analog Allen-Bradiey

Digital

Other

Specialty

Catalog MNumber | Description I Wendor | Category | :l
179432 32 Paint 24 DC Input, Source Allen-Bradley Digital
1734-0416 16 Point 1200 AC Output Allen-Bradley Digital
1794-048 & Point 1200 AC Output Allen-Bradley Digital
1734-048] 8 Paint 1200 &AL |solated Dutput Allen-Bradley Digital _I
1734-0B16 ey Digital
1794-0B16D0 16 Paint 24V DC Diagnastic Output, Source Allen-Bradley Digital

1734-0B16P 18 Paint 24 DC Protected Output, Source Allen-Bradley Digital
1734-0B32P 32 Point 24V DC Protected Output, Source Allen-Bradley Digital LI
70 of 70 Maodule Tupes Found Add to Favorites |
¥ Close on Create Create | Cloze | Help I

A

2. Select the 1794-OB16 module from the list, and then click Create.
The New Module dialog opens.

MNew Module x| i
Type: 1794-0B16/4 16 Paint 24 DC Output, Source
Wendor: Allen-Bradley
Parent: FLEX_I0_Adapter
Name: IFLEX_DigitaI_Dutput Slat |1 j
Drescription: I ;I
=

Camm Farmat:

Revision:

=

Electronic Keying: IEompatibIe Keying 'l

¥ Open Module Properties 0K, I Cancel Help

3. Enter the following parameters:
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Name

FLEX_Digital_Output

Slot

1

Comm Format

Rack Optimization

Electronic Keying

Compatible Module
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Tags created —
by the system

Enter the new tag here

4. Click OK to save the configuration.
The digital input module appears in the I/O configuration indented under
the 1794-AENTR adapter.

-5 140 Configuration
EHEB 1756 Backplane, 1756-44
L {0 [1]1756-L72 FLEX_I0_Controller
= B [0]1756-EM2TR EN2TB
2% Ethemet
o ] 17BE-ENZTR EM2TE
=@ 1794-5EMTR FLEX_I0_Adapter
2 FlexBus
L@ [0]1794-4B1648 FLEX_Digital_lnput
] (1] 1794-0B 1674 FLEX_Digital_Output

Edit the Controller Tags

When you add modules to the I/O configuration the system creates tags for those
modules to use in the application program. For the example application you need
to add one more Controller Tag.

Elﬁ Contraller FLEX_10_Controller
Pt Controller Tags
-[23 Contraller Fault Handler

------ [T Power-Up Handler

1. Double-click the Controller Tags folder in the project window.
The Controller Tags window opens. You see the tags created for the
1794-AENTR and digital I/O modules.

N ame == [
[+H-FLEX_I0_Ada...

Data Type Style Ii

AB:1794_[B16:C:0

Description

[H-FLEX_10_Ada... |INT Binary
[+-FLEX_I0_Ada... |AB:1794_DO1E:C:O
[H-FLEX_10_Ada... |INT Binary

[+-FLE¥_10_&da...
[F-FLE¥_10_Ada...
[#-Parts_Count

AB1794_AEN_B...
AB17I4 AEN 8.
COUMTER

2. Make sure you select the Edit Tags tab at the bottom of the Controller
Tags window, and then create the following tag:

Tag Type

Parts_Count

Counter

Close the Controller Tags window.
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Create the Ladder Program Next, create the example ladder program to test the I/O.

=5 Controller FLEX_10_Caontraller
@ Controller Tags
----- [C3 Controller Fault Handler
----- 3 Power-Up Handler
=55 Tasks
=8 MainT azk
=% MainProgram

A Program Tags

1. Double-click Main Routine under the Main Program folder, and then
enter the following ladder program, using the tag previously created.

0 JF Count Up Hocu
Courter  Parts_Count
Pre=et 1000 & DM —
Acoum 0+
FLEX_1O_Adapter: O Data[2] Parts_Count
1 JE RES 3——

|

A
Move

Source Parts_Count. &CC
0+

Dest FLEX_O_tdapter:O Data[1]
2#0000_0000_0000_0000 «

o s s s s e s o e s s e s s O O T

(Endl) “

2. Save the program.

Download the Program to the Controller

To download the program to the controller do the following:
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Test the Example
Application

1. Click on the Communications menu and select Who Active.

The Who Active window opens .

% Who Active

¥ Autcbrowse | Hefrest I

EE “whorkstation, SEXNEODT
Z= Ling Gateways, Ethemet

E-&5 AB_ETH-1, Ethernet

 -[E 1301301301, Computer, 48_ETH-1
o-f] 1301301302, 17565-ENBT /A, 1756-ENBT /4

= A7

01, 1756-EN2TR
02, 1756-DHRID/B. 1756-DHRIO/E
03, 1756-CNB /B, 1756-CNE/B

= 130130.130.3, 1734-AENTR FLEX 1/0 Ethernet Adapter, 1734,

B TOR A e

1

Current Path:  AB_ETH-14130.130.130.2%B ackplansi0

™ Apply Current Path to Project

Fath in Project: <nonex

Plee IR

‘-

3

Go Online
Upload...

Download

Becent...

Apply
Cancel

Help

7.

2. Select your Ethernet driver (for example, AB_ETH-1) and expand the tree
through the backplane of the local ControlLogix chassis.

3. Highlight the Logix5572 controller and click Download.

A Download dialog appears:

Download [ %] i

& Download to the controller:
Mame: <no name:
Type:  1756-L72 ControlLogix 5572 Contraller
Path:  4B_ETH-14130.130.130.24B ackplanet0

Cancel Help

L

4. Click Download.

The program downloads to the controller.

5. Minimize the RSLogix 5000 software.

Test the example application by using a momentary switch to simulate a parts

SENsor.
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1. Remove power from the FLEX I/O and wire inputs 0 and 2 of the
1794-1B16 FLEX I/O input module as shown in the following figure:

1
Reset O O

0

)
2

1794-1B16
16 (COM)
)

2. Restore power to the FLEX I/O.

3. Restore the RSLogix 5000 software window and place the controller in
Run mode.

4. Repeatedly press and release the momentary switch at Input 0 (Count) on
the 1794-1B16 input module.
Each time you press the switch the Parts_Count accumulated value
increments on the screen and the LEDs of the 1794-OB16 output module
increment in binary.

Accumulated Value will
increment and move to
- Count Up

Caunter Parts_Caunt |- Output Module.
Preset 1000«
€ —
Accum el =70
-

Allen-Bradley 1794:0B16
24VDC SOURCE OUTPUT

4 Move
Source Partz_Count.ACC 01 2 3 45 6 7 8 9 10 11 12 13 14 15

21+ LEDs on Output Module will increment in binary.
Dest FLEX_I0_Adapter0.Data[1]

2H0000_0000_0001 _0101 €

CTU

©:2

MO

5. Press and release the momentary switch at Input 2 (Reset) on the
1794-1B16 input module.
The accumulated value of the Parts_Count reset to zero and all of the
LEDs on the 1794-OB16 output module turn off.

TIP For more information on wiring and interpreting status LED
indicators on the I/0 modules, refer to the I/0 module publications
1794-IN093 and 1794-IN094.

This completes the Rack Optimized Discrete I/O example.

Chapter sllmmary This chapter described how to set up and use rack optimized discrete I/O. The

next chapter describes how to add analog I/O modules to a configuration using
direct connection.

Publication 1794-UM066B-EN-E - March 2015


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1794-in093_-en-p.pdf
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Chapter 5

Analog 1/0 with Direct Connection

OVerview In this example you add analog input and output modules to the FLEX /O
configured with two digital I/O modules in the previous chapter. Analog
modules default to direct connection, so you will open a direct connection to
cach analog module while still using a single rack optimized connection for the

two digital I/O modules.

To test the system, the example of the previous chapter is modified to send a
signal to one of the analog output channels and read the signal back in through
one of the analog input channels.

Topic Page
Set Up the Hardware 37
Create the Example Application 38
Add the Analog Modules to the 1/0 Configuration 39
Add the Analog Input Module to the 1/0 Configuration 39
Add the Analog Output Module to the /0 Configuration 42
Edit the Controller Tags 45
Modify the Ladder Program 47
Download the Program 47
Test the Example Application 48
Set Up the Hardware Change the system hardware setup of the previous chapter to that shown below,

adding the FLEX analog input and output modules to the DIN rail with the
1794-AENTR adapter and digital I/O modules.
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Create the Example
Application
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1794-AENTR
SLoT }mz = 130.130.130.3 FLEX1/0
local ~ HE=_— SLoT 1 2
oa Data 5 =
Chassis - [
L= =E|
Logix5572 j 1756-EN2TR 179‘4-0816 1794-0F4
Controller —130.130.130.2 Digital Output |Analog
Output
1794-IB16
Digital Input
OREEPE 1794 1Fal
Analog Input
130.130.130.1

Programming
terminal

e Note that in the example application, the Logix5572 controller and
1756-EN2TR module are in the slots shown above in the ControlLogix

chassis.

o Verify that the IP addresses for the 1756-EN2TR module, 1794-AENTR

adapter, and programming terminal are correct.
o Verify the position (slot) of the I/O modules on the DIN rail.

o Verify that all wiring and cabling is properly connected.

e Make sure you have your communication driver (for example, AB_ETH-1
or AB_ETHIP-1) configured in RSLinx as described in Appendix B.

Perform the following steps to create the example application:

1. Start the RSLogix 5000 Enterprise Series software.
The RSLogix 5000 main dialog opens.

*g. RSLogix 5000
Edt Wiew Search Logic Communications Tooks ‘window Help

T ) 2 PR e

Mew
Open..
Clse

[_[=]x]

No Controller [J, 7 RUN

| T [ )
Gave kg Wolores by V’:SAKT q}’
Cave b, HEIEdis 2 o
New Companent 5 Fedlindancy) o) i

(Compact

&

Bt
Fiint Options..

ik |

3 CHZDN_Controller ACD

4 DevicsNet_Controller ACD

§ Consumer ACD

B Producer ACD

7 Ethenet_I0_Controller_2.ACD
B Ethernet_I0_Controller ACD

Esit
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Add the Analog Modules to
the 1/0 Configuration

2. Open the project file from the previous chapter (for example,
FLEX_IO_Controller).

Save As
Save jn: I {23 Projects j gl lg
Samples CHMET_L1_to PLCEACD
Cnzdn ACD CMet_Sender ACD

4] CHZDM_Controller ACD
NET_L1_from_L1.ACD
8] CNET_L1_from_PLCE.ACD
CHET_L1_ta_L1.ACD

i Corsurner AT

onzumer_from_PLCB.ACD
fa] DeviceMet_Controller AC0 Bl |
DeviceMet_Controller2 ACD |

]

File name: IFLEX_ID_EDntroIIer_2 Save D I

Save as ype: IHSLogix 5000 Project File [*4C0) j Cancel |
Help |

3. Save the file using a different name (for example,
FLEX_IO_Controller_2).

You must now add the analog I/O modules to the I/O Configuration. In this
example, you add a 1794-IF4I analog input module and a 1794-OF4I analog

output module. Use these steps as a guide when you are configuring different I/O
modules for your system.

IMPORTANT Click Help on the configuration screens shown in this section if you
need assistance in selecting and setting the parameters.

Add the Analog Input Module to the I/0 Configuration

=145 140 Configuration
-3 1756 Backplane, 1756-44
E{I [1]11756-L72 FLEX_I0_Controller
=- B [0 1786-EN2TR EMNZTE
E-@&5 Ethemet
il 1756-EM2TR ENZTR
== 1794-AEMTR FLE>_|0_Adap

B FlexBus | B NewModuie.. "'\I\ts |
..... &9 [0]1794-1B16 /4 FLE> Discover Modules..
e @ [1]1794-0B1644 FLE
Cut Crl#<
Copy Ot
B Faste Chrl+
Delete Del
Crozs Referance Chr+E
Properties Alt+Enter
Frint 3
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1. Right click the 1794-AENTR adapter under the I/O Configuration
folder, and then select New Module.
The Select Module Type window opens.

Select Module Type i

Catalog | Module Discovewl Favoritesl

IEnf&rEeamﬁ Texi for Modite Type... Clear Filters Hide Fiters 2
v | Madule Type Categan Filters I [ I Madule Type Vendor Filters |
Analog Allen-Bradley

Digital
Other
Specialy
Catalog Nurber | Description | Wendor | Categary | ;I
1794 E8 8 Channel 24% DC Morvlsolated Voltage/Cunent Analo...  Allen-Bradley Analog
1794 EBH 8 Channel Analog lnput /HART Lllen-Bradley Analog _I
1794-IE8H 8 Channel HART &nalog Input AllenBradley Analog
1794 EB=<0E4 8 lnput/d Output Channel 24¥ DC Mon-lsolated Yoltag, Allen-Bradley Analog
1794-F240F 2| Aller-Brad Analog
1 4| 0
1794-IF4ICF 4 Channel 24% DC Isolated Analog Input. Configurable ... Allen-Bradley Analog
17394-FBIH 8 Channel HART Analag Curent |salated [nput Lllen-Bradley Analog LI

70 of 70 Module Types Found Add to Favorites

¥ Close on Create Create | Close I Help |

2. Select the 1794-1F41/A analog input module from the list, and then
click Create.
The New Module dialog opens.

General | Eonnectionl Modulelnfol Eonfigurationl Calibration

Type: 1794-IF 4144 4 Channel 24 DC lsolated Analog Input
Wendor: Allen-Bradley
Parent: FLEX_I0_Adapter
Mame: IFLEX_Anang_Input Sl |2 ::II
Drescription: I ;I
=
Cornm Farmat: Ilnput Data j

Rievigion: |1_ I‘I _,::' Electronic Keying: IEompatibIe Keying 'l

Status: Offline 0K I Cancel Appl Help

3. Enter the following parameters:

Name FLEX_Analog_Input
Slot 3

Comm Format Input Data'")
Electronic Keying Compatible Module

U] analog Comm Formats use direct connection. The default here is Input Data.

4. Click OK to save the configuration.
The Module Properties Report dialog opens.
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5. On the Connection tab, adjust the Requested Packet Interval (RPI) to
meet your system requirements.

For this example you can leave it at the default 50 ms rate.
This RPI is used for the direct connection to this analog module.

The two rack connected digital I/O modules continue to communicate at
the RPI of the rack connection.
6. Click Apply to save the configuration.

7. On the Configuration tab, use the pull-down list to set the
Voltage/Current Range for Channel 0 to 0 to 10V - Binary.

™| o o

1200Hz =] Mane =
=[1200Hz [=]Mane =
=[1200Hz [=]Mane =
=[1200Hz [=]Mane =

This range allows you to easily monitor the output with a voltmeter when
you test the application.

Leave the other channels at their default values.
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8. Click Apply to save the configuration, and then OK to close the dialog.
The analog input module appears in the I/O configuration indented
under the 1794-AENTR adapter.

E1-25] 10 Configuration
=9 1756 Backplane, 1756-44
- ﬁ [111756-L72 FLE>_|0_Contraller
E- Bl [0]1756-ENZTR EM2TE
E-@&5 Ethemet
‘el 1756-EM2TR EN2TE
El-&0 1794-4ENTR FLEX_ID_Adapter
=& FlexBus
L@ [0] 1794181648 FLEX_Digital_Input
@ [1]11734-0B16/4 FLE>_Digital_Output

inalog_|nput

Add the Analog Output Module to the I/0 Configuration

1. Under the I/O Configuration folder, right-click the remote
1794-AENTR adapter, and then select New Module.
(=43 140 Configuration
=83 1756 Backplane, 1756-A4
&I [1]11756-L72 FLE*_I0_Controller
= ﬂ [0]1786-ENZTR EHZTE

E% Ethernet
----- fl 1756EN2TR EM2TE

(EWSY 1734 AENTR FLE

55 FlesBus = | Al MewModule... % |
L. @ [0]17944B16/4 FLE[ | Discover Modules...
-~ [1]1734-0B16/4 FLI
@ [2]1794F4I/A FLEX B Eut Cllzs
B Copy Ctil+C
B Faste Crl+
Delete Del
Crozs Aeferance Chrl+E
Properties Alt+Enter
Frint 3
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The Select Module Type window opens.
|

Catalog | Module Discﬂvelyl Favnritasl

IEnEerEeam’J Fext For Modle Type...

Clear Filters

Hide Fiters 2

70 of 70 Module Types Found

Iv! | Module Type Category Filters I v I Module Type Vendar Filters |
Analog Allen-Bradley
E Digital
Cther
Specialy
Catalog Number I Description | Wendor | Category I :I
1794-0E4 4 Channel 24% DC Morvlzolated Voltage/Cunent Anala...  Allen-Bradley Analog
1794-0E8H 8 Channel Analog Dutput AH&RT AllenBradley Analog
1794-0EBH 8 Channel HART Analog Dutput Allen-Bradley
1 41 4 g Outp & A ley
1794-0F8IH 8 Channel HART &nalog Current | solated Output AllenBradley
1794-0G16 16 Point 5% DC TTL Dutput Allen-Bradley Crigital —I
1794-0M16 16 Paint 2400 AT Output Lllen-Bradley Digital
1794-0M8 8 Paint 220 AC Output AllenBradley Drigital LI

Add to Favorites

IV Close on Create:

Create Close I Help
k 4

2. Select the 1794-OF4I module from the list, and then click Create.

The New Module dialog opens.

MNew Module %] i

Type: 1794-0F 4144 4 Channel 24 DC lsolated Analog Output, Source
Wendor: Allen-Bradley
Parent: FLEX_I0_Adapter
Name: IFLEX_Anang_Dutput Slat: |3 ﬁ
Drescription: I ;I

=

Cornm Format;: I Output Data

=

Revision:

Electronic Keying:

¥ Open Module Properties

Cancel Help

3. Enter the following parameters:

Name FLEX_Analog_QOutput
Slot 3
Comm Format Output Data!"!

Electronic Keying

Compatible Module

- analog Comm Formats use direct connection. The default here is Output Data.

4. Click OK to save the configuration.
The Module Properties Report dialog opens.
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5. On the Connection tab, adjust the Requested Packet Interval (RPI) to

meet your system rcquiremcnts.

For this example change the RPI to 50 ms rate.
This RPILis used for the direct connection to this analog module.

The two rack connected digital I/O modules continue to communicate at
the RPI of the rack connection.

6. Click Apply to save the configuration.
7. Click the Fault/Idle Action tab.

Feset Outputs |—
Feset Outputs |—

For this example, leave these parameters at the default setting.

For an explanation of these parameters click Help.
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Edit the Controller Tags

8. On the Configuration tab, use the pull-down list to set the
Voltage/Current Range for Channel 0 to 0 to 10V — Binary to match the

input configuration of the 1794-IF4I module.

Generall Eonnectionl Modulelnfol Fault/dle &ction  Canfiguration |

Cutput “oltageCurrent Hold Far

1] 410 20 m& - Signed 2's Co
il 410 20 m& - Signed 2's Co
2 410 20 m& - Signed 2's Co
5 410 20 m& - Signed 2's Co

effect.

ERE=Rp=N=1
[ENENEN K
1

™ Interleave Module Intermupts

Mote: Set OutputEnable. in
Channel Range Initislization the output tag for this madule,
to one (1] or selecting ‘Hold
Far Initizlization' will have no

Statuz: Offline Ok I Cancel | Apply

Help

Leave the other channels at their default values.

9. Click Apply to save the configuration, and then OK to close the dialog.
The analog input module appears in the I/O configuration indented

under the 1794-AENTR adapter.

=-E3 10 Configuration
E1-E83 1756 Backplane, 1756-44
e f0 [1]1756-L72 FLEX_I0_Contraller
=- 8 [0]1756-ENZTR EM2TE
El-Z5 Ethemnet
‘el 1756-EM2TR EN2TE
El-&0 1794-4ENTR FLEX_ID_Adapter
=& FlexBus
L@ [0] 1794181648 FLEX_Digital_Input
- [1]1794-0B1644 FLEX_Digital_Dutput
OB (2] 1794-1F 414 FLE

When you add modules to the I/O configuration the system creates Controller

Tags for those modules. For the example program you need to add one more

Controller Tag.

Elﬁ Controller FLEX_10_Controller
I il Controller Tags
(3 Contraller Fault Handler
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1. Double-click the Controller Tags folder in the project window.

Note that new tags have been added for the analog I/O modules.

|»

Scope: IFIex_ID_EontroIIer[cnj Shgw:IShUW Al LI Sart: ITag Mame j
F | Tag Mame <2 | Aliaz For Base Tag Type Style
» [+/-FLEX_I0_Adapter:0.C AB:1734_IB16:C:0
[+-FLE*_|0_Adapter:0:l  |FLEX_|0_Adapter... |FLEX=_|0_Adapter... |INT Binary
[+/-FLEX_I0_Adapter:1:C AB:1734_DO1EC:O
[+-FLE*_|0_Adapter:1:0 |FLEx_|0_Adapter... |FLE=_|0_Adapter... | INT Binary
[+/-FLEX_I0_Adapter:2:.C AB:1734_IF41:.C:0
[+/-FLE%_I0_Adapter:2:| AB:1734_IF4L10

New tags created [+ FLEX_I0_Adapter. 3C

AB:1734_0F41:C:0

by the system for [+-FLEX_I0_Adapter. |

AB:1734_0F4L:1:0

the analog mOdUleS [+-FLEX_|0_Adapter: 3.0

AB:1734_0F41:0:0

[+-FLE*_I0_Adapter:|

AB:1734_AEN_B.

[+-FLE*_|0_Adapter:0

AB:1734_AEN_B.

[+-Partz_Count

COUNTER

N

4 I :Ii Maonitor Tags )\Edi‘t Tags f | 4 |

Make sure you select the Edit Tags tab at the bottom of the Controller Tags

window, and then create the following tag:
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Tag Type
Analog_Test_Signal Timer
Scope: IFIex_ID_EontroIIer[cnj Shgw:IShUW Al LI Sart: ITag Mame j
F | Tag Mame <2 | Aliaz For Base Tag Type Style
» [+/-FLEX_I0_Adapter:0.C AB:1734_IB16:C:0
[+-FLE*_|0_Adapter:0:l  |FLEX_|0_Adapter... |FLEX=_|0_Adapter... |INT Binary
[+/-FLEX_I0_Adapter:1:C AB:1734_DO1EC:O
[+-FLE*_|0_Adapter:1:0 |FLEx_|0_Adapter... |FLE=_|0_Adapter... | INT Binary
[+/-FLEX_I0_Adapter:2:.C AB:1734_IF41:.C:0
[+/-FLE%_I0_Adapter:2:| AB:1734_IF4L10
[+/-FLEX_I0_Adapter:3:.C AB:1734_0F41:C:0
[+/-FLEX_I0_Adapter:3:| AB:1734_0F4L:10
[+/-FLEX_I0_Adapter:3:.0 AB:1734_0F41:0:0
[+/-FLEX_|0_aAdapter:| AB1734_AEN_8...
[+/-FLEX_I0_aAdapter.0 AB1734_AEN_8...
| FH-Parts_Count COUNTER
| F-£nalog_Test_Signal TIMER
* |0
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Mod|fy the Ladder Program Make the following change to the ladder program to test the new configuration.

=145 Contraller FLE¥_I0_Cantroller
- Controller Tags

----- [£3 Contraller Fault Handler
----- 3 Power-Up Handler
=15 Tasks

=8 MainT azk

=% MainProgram

' Program Tagz

2. Double-click Main Routine under the Main Program folder, and then add
rungs 3 and 4 to the ladder program.

Analog_Test_Signal. DM TOM
3 J4E Tirer On Delay —<E N —
Timer Analog_Test_Signal —DMN>—
Prezet 32000 &
Accum e
kA0
4 tove

Source Analog_Test_Signal ACC
0&

Dest FLEX_10_Adapter:3:0.ChiD ata
0&

3. Save the program.

Download the Program

To download the program to the controller do the following:

1. Click the Communications menu, and then select Who Active.
The Who Active window opens.

% Who Active

¥ Autcbrowse | Hefrest I

EE ‘whorkstation, BRHMKOT = Go Online
Z= Ling Gateways, Ethemet
2 AB_DF1-1,DF1 Upload...
AB_ETH-1, Ethernet
=] 130.130.130.1, Computer, 4E_ETH-1 Download
-] 130.130.130.2, 1756-ENBT /4, 1756-ENBT /A
-3 Backplane, 1756-47 48
: 72 LOG
01, 1756-EN2TR
02, 1756-DHRIN/E, 1756-DHRIO/E Apply
03, 1756-CNB/E, 1756-CNB/B
& 1301301303, 1794-AENTR FLEX 1/0 Ethemet Adapter, 1754

TEM A et

Becent...

Plee IR

Cancel
-

4]
Current Path:  AB_ETH-14130.130.130.2%B ackplansi0

| 3 Help

™ Apply Current Path to Project

Fath in Project: <nonex
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Test the Example
Application
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2. Select your Ethernet driver (for example, AB_ETH-1) and expand the tree

through the backplane of the local ControlLogix chassis.

3. Highlight the controller. and then click Download to download the
program to the Logix5572 controller.
A Download dialog appears:

Download [ %]

&

Download ta the controller:

Mame: Flex_|0_Controller
Type:
Path:

Cancel |

1756-L1/4 ControlLogix 5550 Controller
AB_ETH-1%130.130.130.24B ackplanet0

Help

4. Click Download.

The program downloads to the controller.

5. Minimize the RSLogix 5000 software window.

Use the following procedure to test the operation of the FLEX analog input and
output modules:

1. Connect analog output channel 0 on the 1794-OF41/A module to analog
input channel 0 on the 1794-1F41/A input module.

Vv R
(204020
23
1794-1F4l

R
)
23

1794-0F4l

2. Restore the RSLogix 5000 software window and place the controller in
Run mode.

3. Double-click the Controller Tags folder, and then select the Monitor tab.

Scope: IFIex_ID_EontroIIer[cnj Show: IShUW Al LI Sart: ITag Mame j
Tag Mame 2 | Walue € | Force Mask € | Style Type
[+-FLEX_|0_Adapter0:.C Ioaad L) AB:17|
[+-FLE>_|0_Adapter:0:| 2#0000_000. .. Binary IMNT
[+-FLEX_|0_Adapter:1:C Ioaad L) AB:17|
[+-FLEX_|0_Adapter:1:0 2#0000_000. .. Binary IMNT
[+-FLEX_|0_Adapter2:.C Ioaad L) AB:17|
[=I-FLE*_I0_Adapter:2:| Ioaad L) AB:17|
[+-FLE*_|0_Adapter: 2:1.Fault 2#0000_000. .. Binary DIMT
[+ FLEX_I0_Adapter:21.Ch0Data (€D Decimal INT
[+-FLE*_I0_Adapter:2:|.ChiD ata 1] Decimal IMNT
[+-FLE*_|0_Adapter: 2:|.Ch2D ata o Decimal IMNT
[+-FLE*_I0_Adapter: 2:|.Ch3D ata o Decimal IMNT
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Chapter Summary

4. Monitor channel 0 of the 1794-IF4I input module
(FLEX_IO_Adapter:2.I.ChOData above).
The value slowly rises to approximately 32000, resets to zero, starts rising
again, and so on, as the output of the timer is received from the

1794-OF4I output module.

TIP For information on wiring and troubleshooting the I/0 modules,
refer to the FLEX 1/0 Analog I/0 Module Installation Instructions,
publications 1794-IN037 and 1794-IN038.

This completes the Direct Connect AnalogI/O example.

This chapter described how to set up and use analog I/O modules with direct
connection.
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http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1794-in038_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1794-in037_-en-p.pdf

50  Analog I/0 with Direct Connection

Notes:
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Appendix A

Overview

Status Indicators

Interpret Status Indicators

The faceplates of the 1794-AENT and 1794-AENTRXT adapters are provided
with status indicators that display the Module Status, Network Status, and Link
Status for both links.

1794-AENTR, 1794-AENTRXT Module

1794-AENTR shown

Allen-Bradley

Network status
MOD —_—
Module status ﬁ%ﬂ FIlex 70
Link 1 status a0
—1
; LINKT - LINK2 EtherNet/IP
Llnk 2 Status REDUNDANT MEDIA

ADAPTER
1794-AENTR

u

IP ADDRESS

(MY y

===

SUBNET MASK

[0 YO AR D
7

/N evHerNET ADDRESS 00:00:80:06:00:

(NN
l]:l] 44560

Use the following table to determine the indicator conditions and status.

Status Indicator Identification

Indicator State Status
Link 1 or Link 2 (individually) | Off No link exists. Verify network cabling. Correct
as necessary.
Solid green Link exists at 100 Mbps.
Flashing green I/0 is being transmitted or received at 100
Mbps.
Flashing yellow I/0 is being transmitted or received at 10
Mbps.
Solid yellow Link exists at 10 Mbps.
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Status Indicator Identification

Indicator

State

Status

Module Status Indicator

off

No power. Adapter does not have 24V DC
power. Make sure power is being supplied to
the adapter.

Flashing green

Standby. Adapter not configured. Configure
adapter.

Green

Operational. Adapter operating correctly. No
action required.

Flashing red

Minor fault. A recoverable fault has been
detected. This could be caused by an incorrect
or inconsistent configuration.

Check configuration and reconfigure as
needed.

Solid red

Major fault. An unrecoverable fault has been
detected. Recycle power to the adapter. If this
does not clear the fault, replace the adapter.

Flashing red/green

Self test. Adapter performing power-up self
test. Wait until completed.

Network Status Indicator

Off

Not powered. No IP address. Adapter is not
powered or does not have an IP address.

Verify there is power and the adapter is
correctly wired to the power supply.

Make sure the adapter is configured.

Flashing green

No connection. Adapter has obtained an IP
address, but has no established connections.

Green CIP connections. Adapter has an IP address
and at least one established connection.

Flashing red Connection timeout. One or more of the
connections in which the adapter is the target
has timed out.

Red Duplicate IP address. Adapter has detected

that its IP address is already in use. Configure
the adapter with a unique IP address.

Flashing red/green

Self-test. Adapter performing power-up self
test.

Chapter Summary

interpreting the status indicators.
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This appendix described how to troubleshoot your adapter module by



Appendix B

Overview

About the Ethernet
Communication Driver

Install the RSLinx Software

Configure the AB_ETH
Driver

Configure the RSLinx Ethernet
Communication Driver

Read this appendix to install, and configure the AB_ETH driver.

For Information On Page
About the Ethernet Communication Driver 53
Install the RSLinx Software 53
Configure the AB_ETH Driver 53

In order to communicate with your 1794-AENTR or 1794-AENTRXT adapters
over your network you must configure the RSLinx Ethernet communication
driver (AB_ETH). You can configure the AB_ETH driver with the IP addresses
of all the Ethernet devices on your system. You will need this driver to download
the example application programs in this manual.

Use the following procedure to install RSLinx software on your computer.

1. Insert the CD in the CD-ROM drive.
Note: The CD-ROM supports Windows Autorun. Once inserted into the
CD-ROM drive, if you have Autorun configured, the installation will
automatically start at the first setup screen.

If Autorun is not configured for your CD-ROM drive, go to step 2.

2. From the Start menu, choose Run.

The Run pop-up window appears.

3. Type D:/setup (if it doesn’t appear automatically), where D is your
CD-ROM driver letter.

4. Click OK.

The progress bar appears, followed by the welcome screen.

To configure the AB_ETH Ethernet communication driver perform the
following steps:
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1. Start RSLinx.

*'Q\ RSLinx Professional - [RSWho - 1]

B Fle Edt Yiew [[E

E«Ié‘ =@ BSWho

P futobrowse [ EREhEEEEE k )
B Configure Client Applications... E?E E?E E?E
@ Lt Bale!  Confioue CIP Options
o5 AB_KT1, Configuie Gateway. . Link Gatsways AB_KT-1 Data  AB_KTCA1

dFApLTCT e Ethemet  HighwapPls  ContialNet
Diiver Diagnastics...

CIP Disgnostics
Giateway Diagnostcs. .

Station DDE/OPC Secuily Window Help =121

Configure communication hardware: 08/31/00 | 0F:404M 2

2. From the Communications menu, select Configure Drivers.

3. From the Available Driver Types drop down menu, select Ethernet
Devices, and then click Add/New.
The Add New RSLinx Driver dialog box appears.

Add Hew R5Linx Driver E

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

JaB_ETH-1

4. Select the default driver name (for example, AB_ETH-1) or type in your
own name and click OK.

The Configure driver dialog appear with the Station Mapping tab open.

Configure driver: AB_ETH-1 EHE

Station kapping |

Station | Host Hame Add Mew

0
1 [130.130130.2 ] Delete |
63 Dirivver

QK | Cancel | Lol | Help |

5. Click Add New and enter the IP address or Host Name of your Ethernet
device (for example, 130.130.130.2, “Pumpl”).

6. Repeat step 5 for each additional Ethernet device you need to access.
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7. When you are done entering the IP addresses, click Apply and then click
OK to close the Configure driver window.
The new driver appears in the list of configured drivers. Your list displays
the drivers you have configured on your workstation.

Configure Drivers

—dwailable Diniver Types:

LCloze
IEthernet devices j Add Mew... |

Help

d

— Configured Drivers:
MName and Description Status

&mem Configure. .
BE_KTA DH+ Stad addrD700 RUMNING Fiunning

AB_KTC-1 CHet Mode:17 Addrd000 Int:Mone RUMNING Funning

Startup...
Start
Stop

Delete

ddid

8. Close RSLinx.
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Notes:
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Appendix C

Adapter Web Dialogs

OVerview The Web server dialog of the FLEX I/O adapter offers extensive internal and
network diagnostics. To view the Web dialogs, enter the IP address of the
FLEX I/O adapters into your browser.

Topic Page
Work with the Home Page 57
Work with the Diagnostics Pages 59
Use the Diagnostic Overview Page 60
Use the Network Configuration Page 66
Use the Ethernet Statistics Page 62
Use the I/0 Connections Page 63
Work with the Configuration Pages 64
Use the Device Identity Page 65
Use the Network Configuration Page 66
Use the Device Services Page 68

Work with the Home Page Use the adapter diagnostics home page to access other adapter diagnostics web

pages and see the following information.
e ModuleName
e Module Description
e Module Location
o IP Address
e Ethernet Address (MAC)
e DHCP Enabled
e Status
o Serial Number
e Product Revision

e Firmware Version Date

To display and work with the adapter diagnostics home page, follow these
procedures.

IMPORTANT  Make sure that your PC Internet LAN setting and your TCP/IP settings are
configured to access the subnet on which your adapter communicates.

Publication 1794-UM066B-EN-E - March 2015



58

Adapter Web Dialogs

1. From your web browser, enter the adapter IP address to see the Home

page.

Enter the adapter IP address
to see the home page.

Click Expand to show —m
options.
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@_—\ > ric /192188117

=&

'ij\‘_f Favorites ﬂ 1734-AEHTR FLE® Ethemet Adapter | |

Minimizea

m Home

ﬁ Diagnostics
Diagnostic Overview
Network Settings
Ethernet Statistics
1I/0 Connections

ﬁ Configuration

m Identity

Network

Services

Home

@ Allen-Bradiey Wiyl Y\ =\ R/A

Module Name

Module Description
Module Location

IP Address

Ethernet Address (MAC)
DHCP Enabled

Status

Serial Number

Product Revision

Firmware Version Date

1794-AENTR/A
User Entered Te
User Entered Te
192.168.1.1 fror
00:00:BC:CC:9:
False

Awaiting Connet
40505323

1.011 Build 7
Jan 19 2012 17:

2. From the Home page, click Expand to show options, or minimize to see
Diagnostics and Configuration.

Home
ﬁ Diagnostics

Diagnostic Owverview
Network Settings
Ethernet Statistics
I/O Connections

Configuration

El Identity
Network

Services

3. From the Home page, complete one of these, as desired.

Home

AT RN 1 794-AEN

Module Name

Module Description
Module Location

IP Address

Ethernet Address (MAC)
DHCP Enabled

Status

Serial Number

o Click one of the following to access www.ab.com.

- Allen-Bradley logo at the top of the page

1794-AENTR/A

User Entered Te
User Entered Te
192.168.1.1 fror
00:00:BC:CC:9
False

Awaiting Connet

40505323

- AB.com link under Resources on the right hand side of the page

e Click Rockwell Automation at the top right to go to

www.rockwellautomation.com.

e Click the following to see additional diagnostics web pages.

- Diagnostics — Diagnostic overview, Network Settings, Ethernet

Statistics, I/O Connections

- Configuration — Identity, Network, Services


www.rockwellautomation.com

Adapter Web Dialogs 59

Work w|th the Di agnostics To work with the Diagnostics options, follow these procedures.
Pages

1. From the Home page, click Diagnostics or Expand to see the following
diagnostics options from the panel at the left.

o Diagnostic Overview
o Network Settings
o Ethernet Statistics
e /0O Connections

2. In the Refresh Rate field, you can type a refresh rate, noting that the
default rate is 15 seconds.

3. From the panel at the left or tabs at the top of the page, click one of the
diagnostics options to see the corresponding page.

Click tabs to see the N 1794-AENTR/A

corresponding page.

Minimize Diagnostic Overview ~_Network Settings ™~ Ethernet Statistics ™~ 1/0 Connectiol

Click Diagnostics ———— Diagnostics Refresh Rate [zec] |15
OptiOHS to see m Diagnostic Overview
corresponding pages ek Setings ST SRS Mpdule Setting

Eihe ek Selisie Network Topology Linear Syitches

1/O Connections Network Status MNormal

(4 configurati _ _ - 00:00:00:00:
SrrasEnen Ring Supervisor SE::;DD%DD'DD'DD'DD

Type a refresh rate. 0.0

System Resource Utilization
CPU Utilization 23.8% (23.8%[pk])
Module Uptime 01h:23m:22s

CIP Connection Statistics

(=]

Current CIP Msg Connections

L]
ra

CIP M=sg Connection Limit
Max M=g Connections Observed
Current CIP I/O Connections

g

CIP I/O Connecticn Limit

Max I/0 Connections Observed
% Conn Qpens

Open Errors

Conn Closes

Close Errors

o o o o o O w o O

Conn Timeouts

LED Status :
Module Status ]
Network Status [ ]

Download EDS files for Get 1794-AENTR EDS Files
your adapter
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Use the Diagnostic Overview Page

To use the Diagnostic Overview page for general diagnostics information, click
Diagnostic Overview from the tab at the top of the page or panel on the left.

From the Diagnostic Overview page, you can view the following:
e Ring Status
- Network Topology
- Network Status
- RingSupervisor
e System Resource Utilitization
- CPU Utilization
- Module Uptime
o CIP Connection Statistics
—  Current CIP MSG Connections
- CIP MSG Connection Limit
- Max Msg Connections Observed
—  Current CIP I/O Connections
— CIPI/O Connection Limit
- Max I/O Connections Observed
- Conn Opens
- Open Errors
- Conn Closes
-~ Close Errors
— Conn Timeout
e Module Settings

—  Switches
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Use the Network Settings Page

To use the Network Settings page for network related information, click
Network Settings tab at the top of the page or panel on the left.
This opens the Network Settings page.

@ Allen-Bradley R RyleY.® AENTR/A A..? f

Minimize Diagnostic Overview Y Network Settings ~_Ethernet Statistics ™ /O Connections
m Home
ﬁ Diagnostics Metwork Interface Ethernet Port 1

m Diagnostic Owerview Ethernet Address (MAC) 00:00:BC:CC:91:D7 Interface State Enabled
Metvork Sett IP Address 192.168.1.1 Link Status Active
Ethernet Statistics .

. Subnet Mask 255,255.255.0 Media Speed 100Mbps

I/0 Connections

TanFro=Ean Default Gateway 0.0.0.0 Duplex Full Duplex

Primary Name Server 0.0.0.0 Media =peed and

N .
Autonegotiate Status duplex found

Secondary Name Server 0.0.0.0
Default Domain Name Ethernet Port 2
Host Name Interface State Enabled
Name Resolution DNS Disabled Link Status Active
Media Speed 100Mbps
Ethernet Interface Configuration
Duplex Full Duplex

Obtain Network Configuration Static
Media speed and

N .
Autonegotiate Status duplex found

Copyright @ 2011, Rockwell Automation, Inc. All rights reserved.

From the Network Settings page, you can view the following:

o Network Interface

- Ethernet Address (MAC)

- IP Address

—  Subnet Mask

- Default Gateway

—  Primary Name Server

- Secondary Name Server

- Default Domain Name

- Host Name

—  Name Resolution
o Ethernet Interface Configuration

- Obtain Network Configuration
o Ethernet Port 1 and 2

- Interface State

- Link Status

- Media Speed

—  Duplex

- Autonegotiate Status

Publication 1794-UM066B-EN-E - March 2015



62  Adapter Web Dialogs

Use the Ethernet Statistics Page

To use the Ethernet Statistics page for information about the Ethernet link and
interface and media counters, click Ethernet Statistics tab at the top of the page or
from the panel on the left.

The Ethernet Statistics page opens.

Ll 1794-AENTR/A
Minimize Diagnostic Overview ™ Network Settings N Ethernet Statistics ~_1/0 Connections
E Home
ﬁ Diagnostics Refresh Rate [sec] |15_
:;i:t;:;\:::ew Ethernet Port 1 Media Counters Port 1
Ethernat Statistics Interface State Enabled Alignment Errors 0
1/O C ections Link Status Active FCS Errors 0
Configuration Media Speed 100Mbps Single Collisions 0
Duplex Full Duplex Multiple Collisions 0
Autonegotiate Status F;iiida zpeed and duplex SQE Test Erraors 0
Deferred Transmissions 0
T —— Late Collisions 0
Interface State Enabled FEETELIE S ST g
T e MAC Transmit Errors 0
Media Speed 100Mbps Carrier Sense Errors 0
Duplex Full Duplex Frame Too Long .
Autonegotiate Status F;iiida speed and duplex HAC Recelve Errers ’
Media Counters Port 2
Interface Counters Alignment Errors 0
In Cctets 770245 FCS Errors 0
In Ucast Packets 2501 Single Collisions 0
In NUcast Packets 724 Multiple Collisions 0
In Discards 0 SQE Test Errors 0
In Errors 0 Deferred Transmissions 0
In Unknown Protos 0 Late Collisions 0
Qut Octets 617352 Ewcessive Collizions 0
Out Ucast Packets 1637 MAC Transmit Errors 0
Cut MUcast Packets 103 Carrier Sense Errors 0
Out Discards 0 Frame Too Long 0
Out Errors 0 MAC Receive Errors 0

From the Ethernet Statistics page, you can view the following
Ethernet Port 1 and Port 2
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Interface State
Link Status
Media Speed
Duplex

Autonegotiate Status

Media Counters Port 1 and Port 2

Alignment Errors
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- FCSErrors

- Single Collisions

- SQE Test Errors

- Deferred Transmissions

- Late Collisions

- Excessive Collisions

- MAC Transmit Errors

—  Carrier Sense Errors

- Frame Too Long

- MAC Receive Errors
o Interface Counters

- In Octets

-~ In Ucast Packets

-~ In NUcast Packets

-~ In Discards

— InErrors

-~ In Unknown Protos

- Out Octets

—  Out UCast Packets

-~ Out NUcast Packets

-~ Out Discards

—  Out Errors

Use the I/0 Connections Page

To use the I/O Connections page for CIP I/O (Class 1) connection information,
click I/O Connections tab at the top of the page or panel on the left.
The I/O Connections page opens.

@ Allen-Bradley 1794-AENTR/A Au:‘omaﬁo

Minimize Diagnostic Overview Y Network Settings ™, Ethernet Statistics N /0 Connections
m Home
ﬁ Diagnostics Refresh Rate [sec] |15

Diagnostic Cverview
Network Settings
Ethernet Statistics

m 1/O ﬁﬁneﬂions
ﬁ Config ion

Conn #/Uptime Rcw/Xmt Conn. ID Source Dest Multicast Addr. RPI Lost Pkts Size

Copyright @ 2011, Rockwell Automnation, Inc. All rights reserved.

From the I/O Connections page, view the following:

e Connection Number / Uptime
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Work with the
Configuration Pages

Publication 1794-UM066B-EN-E - March 2015

e Received / Transmitted packets
e Connection ID

e Source

e Destination

o Multicast Address

e RPI

o Lost Packets

o Size

To work with the Configuration pages, follow these procedures.

IMPORTANT  The values on these pages are in non-volatile memory. Changes to these
parameters do not take effect until you reset or cycle power through the
FLEX I/0 adapter.

IMPORTANT  If you set the value of the adapter switch to 888 and then power cycle the
module, the following occurs:

o The DHCP Enabled function is enabled (set to True).

o The Ethernet link is negotiated automatically. The Auto Negotiate
function is set to True.

o The web server is enabled. The Disabled Web Server function is
disabled.

o The Ethernet port are disabled. Both ports are re-enabled once the
switches are returned to their previous value and power is cycled.

o The password for this page resets to the factory default which is
"<blank>".

Note the value of the switches before you enter the 888 value because
you must return the adapter to those values once this process is
complete.

1. From the Home page, click Configuration or Expand to see the
Configuration options, if needed.

2. From the Configuration page, click one of the following:
o Identity
e Network

e Services
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A login dialog opens as shown. The dialog may vary in appearance
depending on your operating system and browser.

Connect to 192.168.1.1

1, 7] x]
o
RS

The server 192,168,111 at Administrator reguires a username
and passward,

‘Warning: This server is requesting that your username and
password be sent in an insecure manner {basic authentication
without a secure conneckion),

User name: Iﬁ Administrator j

Password: I

™ Remember my passwaord

Cancel |

g%

3. From the user name and password dialog, enter values, noting the
following:

e The values for user name and password are case sensitive.
e The default user name is “Administrator”.
e The default password is "<blank>".

4. Click OK to log in. After you log in, you can go to any of the
Configuration pages without having to log in again.

5. Refer to the section of this manual that corresponds to the section you

clicked:
e Identity
e Network Configuration

o Services

Use the Device Identity Page

To use the Device Identity page to make entries for the device name, device
description, and device location, click Device Identity from the tab at the top of
the page or panel on the left.
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Minimize

m Home
D Diagnostics
ﬁ Configuration
Identity
Network

Services

The Identity page opens.

CTEREE 1794-AENTR/A e e

Tdentity ™_MNetwork Configuration N Services ™

Device Information

Host Name |'|?94-AENTR

Module Description I'I?94-AENTR

Module Location I

Apply C nges

Mote: Special characters (eg. &, ?) are not supported. Values on this page are in non-volatile memory.
Changes to these parameters do not take effect until the module has been reset or power cycled.

Copyright @ 2011, Rockwell Automation, Inc. All rights reserved.
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From the Identity page, complete entries for the following, noting that the
description and location help you identify where modules are in the facility:

e Host Name
e Module Description

¢ Module Location

6. Click Apply Changes to save the modified values.

Use the Network Configuration Page

To use the Network Configuration page to make entries for enabling or disabling
DHCP and setting TCP/IP parameters and Ethernet link operation, click
Network Configuration tab at the top of the page or panel on the left.
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The Network Configuration page opens.

(] - Rockwell
© Allen-Bradiey i} 794'AENTR/A Automation
Minimize Identity ™ Metwork Configuration ™_Services
m Home
D Diagnostics Initial Network Configuration
= SETiTELEEIT Ethernet Interface Configuration IStatic 'l
Identity
Netwprke
m Ser\slhs Network Interface

1P Address W
Subnet Mask IM
Gateway Address W
Primary Name Server W
Secondary Name Server W
Domain Name I

Ethernet Link Port 1

Port 1 Enabled IEnabled 'l

Autonegotiate Status |Autonegotiate Speed and Duplexj
Select Port Speed I 100 Mbps 'l
Select Duplex Made IHalfDLIpl»'—;x 'l

Ethernet Link Port 2

Port 2 Enabled IEnabled 'l

Autonegotiate Status |Autonegotiate Speed and Duplexj
Select Port Speed I 100 Mbps 'l
Select Duplex Made IHalfDLIpl»'—;x 'l

Apply Changes

Mote: Special characters (eg. &, ?) are not supported. Values on this page are in non-volatile memory.
Changes to these parameters do not take effect until the module has been reset or power cycled.

Copyright @ 2011, Rockwell Automation, Inc. All rights reserved.

From the Network Configuration page, complete these entries, noting that values
for Network Interface are disabled when DHCP is Dynamic DHCP and port
speed and duplex mode are disabled when Autonegotiate Speed and Duplex is
selected.

e For Initial Network Configuration:

- Ethernet Interface Configuration
- Static
- Dynamic DHCP

o For Network Interface, fill out these fields:
-~ IP Address
- Subnet Mask
- Gateway Address

—  Primary Name Server
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Secondary Name Server

Domain Name

o For Ethernet Link Port 1 and Port 2, specify the following:

Autonegotiate Status
- Autonegotiate Speed and Duplex
- Force Speed and Duplex

Select Port Speed — 10 megabits, 100 megabits
Select Duplex Mode — Half Duplex, Full Duplex

7. From the Network Configuration page, click Apply Changes to save the

modified values.

Use the Device Services Page

To use the Services page to change the password for the Configuration web page
or disable the web server, click Device Services tab at the top of the page or panel

on the left.

The Device Services page opens.

@ Allen-Bradley

1794-AENTR/A

Rockwell
Automation

Minimize Identity ™, Network Configuration Y Services

m Home
D Diagnostics Service Description Status Enable
& Configuration HTTP Web Server Running I~

Identity

Netwark

X Set Password
Services

)

New Password

Apply Changes

Confirm Password

Mote: Special characters (eg. &, ?) are not supported. Values on this page are in non-volatile memory.
Changes to these parameters do not take effect until the module has been reset or power cycled.

Copyright @ 2011, Rockwell Automation, Inc. All rights reserved.

From the Services page, make these entries.

e Click the Enable box to change whether the web server runs after the

module is reset.

o Change the password by typing a new value for New Password and

Confirm Password, noting the following:

The entry is case sensitive.

The default value is <blank>.
8. Click Apply Changes.
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Numerics

1756-EN2TR 24, 38

module 28, 38
1756-EN2TR bridge 27
1756-EN2TR module 24, 28, 38
1794-1B16 24

A

AB_ETH 35, 38, 48, 53, 54
configured 24
ethernet communication driver 53
adapter 1,7
1794-AENTRIiI, 2, 3,5, 7,15, 23, 24, 26, 27, 28, 29, 30,
33,37, 38,40,42,45,51,53
1794-AENTRXT iii, 2, 3,5, 7, 15, 53
add 27
bridge 3
cabling components 2
child 27
CIP protocol 3
communicating through 5
compatibility 2
connect or disconnect 9
connection to 5
diagnostics 57
EDS file 59
Ethernet hardware address 15
faceplate 51
features 2
fixed network address 22
FLEX 1/Qiii, 1,7
FlexBus 9
hook 8
install 7
|P address 22, 58
lock 10
module 2
mount 8, 9, 23
position 8
rack optimized 23
refers to 2
remove 9
remove or replace 8
replace 9
RPI 4,5
RPI rate 5
subnet mask 12
support 4
unique IP address 15
web server dialog 57
wiring 8

adapter module 1

address
default 16
ethernet 19
Ethernet hardware 15
gateway 12, 15, 16
hardware 19
host ID 17
IP2,12,15, 16, 53
MAC 17
network 12, 18, 22
node 12

analog 1/0 module 39

BootP 21

protocol 15

utility 15
BootP utility 15
BootP/DHCP

utility 18
BootP/DHCP utility 18
bridge

1756-EN2TR 23, 27
bridge module 4
bridging module 3

C

capacity

module 2
communicate 1

programmable controllers 1
communication driver 24, 38
compatibility

hardware 2

software 2
configuration

device identity 65

identity 64

network 64

network configuration 66

services 64
configuration data 1
configure

1756-EN2TR 27

AB_ETH driver 53

BootP/DHCP 18

digital 1/0 37

direct communication 5

ethernet communications driver 53
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gateway 18

gateway address 15

IP address 15

new adapter 15

rack connection 23

routing tables 3

RPI'5

RSLinx 24, 38

subnet mask 15

TCP/IP settings 57
configure driver
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Rockwell Automation Support

Rockwell Automation provides technical information on the Web to assist you in using its products.

At http://www.rockwellautomation.com/support/, you can find technical manuals, a knowledge base of FAQs, technical

and application notes, sample code and links to software service packs, and a MySupport feature that you can customize to
make the
best use of these tools.

For an additional level of technical phone support for installation, configuration, and troubleshooting, we offer

TechConnect
support programs. For more information, contact your local distributor or Rockwell Automation representative,

or visit http://www.rockwellautomation.com/support/.

Installation Assistance

If you experience a problem within the first 24 hours of installation, review the information that is contained in this

manual.
You can contact Customer Support for initial help in getting your product up and running.

United States or Canada |1.440.646.3434

QOutside United States or |Use the Worldwide Locator at http://www.rockwellautomation.com/support/americas/phone_en.html
Canada or contact your local Rockwell Automation representative.

New Product Satisfaction Return

Rockwell Automation tests all of its products to ensure that they are fully operational when shipped from the
manufacturing facility. However, if your product is not functioning and needs to be returned, follow these procedures.

United States Contact your distributor. You must provide a Customer Support case number (call the phone number
above to obtain one) to your distributor to complete the return process.

Outside United States Please contact your local Rockwell Automation representative for the return procedure.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this

document, complete this form, publication RA-DU002, available at http://www.rockwellautomation.com/literature/.

Rockwell Otomasyon Ticaret A.S., Kar Plaza Is Merkezi E Blok Kat:6 34752 Igerenkdy, Istanbul, Tel: +90 (216) 5698400

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 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
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