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Important User Information

Because of the variety of uses for the products described in this
publication, those responsible for the application and use of this
control equipment must satisfy themselves that all necessary steps
have been taken to assure that each application and use meets all
performance and safety requirements, including any applicable laws,
regulations, codes and standards.

The illustrations, charts, sample programs and layout examples shown
in this guide are intended solely for purposes of example. Since there
are many variables and requirements associated with any particular
installation, Allen-Bradley does not assume responsibility or liability
(to include intellectual property liability) for actual use based upon
the examples shown in this publication.

Allen-Bradley publication SGI-1.1, Safety Guidelines for the
Application, Installation and Maintenance of Solid-State Control
(available from your local Allen-Bradley office), describes some
important differences between solid-state equipment and
electromechanical devices that should be taken into consideration
when applying products such as those described in this publication.

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



Throughout this manual we use these notes to make you aware of
safety considerations:

W Identifies information about practices or

circumstances that have the potential to create an
explosion hazard.

ATTENTION IQent1f1es information about practices or
circumstances that can lead to personal injury or

ﬂ death, property damage or economic loss.

Warning and Attention statements help you to:
* identify a hazard
* avoid a hazard

* recognize the consequences

IMPORTANT IdenFifigs information that 15 critical for successful
application and understanding of the product.

Allen-Bradley, ControlLogix, and FLEX 1/O are trademarks of Rockwell Automation.
Ethernet is a trademark of Digital Equipment Corporation, Intel, and Xerox Corporation.
RSLinx and RSLogix 5000 are trademarks of Rockwell Software.

Windows NT is a trademark of Microsoft Corporation.



European Communities (EC) If this product has the CE mark it is approved for installation within

Directive Compliance

the European Union and EEA regions. It has been designed and tested
to meet the following directives.

EMC Directive

This product is tested to meet the Council Directive 89/336/EC
Electromagnetic Compatibility (EMC) by applying the following
standards:

* EN 50081-2 EMC — Generic Emission Standard, Part 2 —
Industrial Environment

* EN 50082-2 EMC — Generic Immunity Standard, Part 2 —
Industrial Environment

This product is intended for use in an industrial environment.

Low Voltage Directive

This product is tested to meet Council Directive 73/23/EEC Low
Voltage, by applying the safety requirements of EN 61131-2
Programmable Controllers, Part 2 - Equipment Requirements and
Tests. For specific information required by EN 61131-2, see the
appropriate sections in this publication, as well as the Allen-Bradley
publication Industrial Automation Wiring and Grounding Guidelines,
publication 1770-4.1.

Open style devices must be provided with environmental and safety
protection by proper mounting in enclosures designed for specific
application conditions. See NEMA Standards publication 250 and IEC
publication 529, as applicable, for explanations of the degrees of
protection provided by different types of enclosure.



Rockwell Automation
Support

Rockwell Automation offers support services worldwide, with over 75
sales/support offices, 512 authorized distributors and 260 authorized
systems integrators located throughout the United States alone, as well
as Rockwell Automation representatives in every major country in the
world.

Local Product Support

Contact your local Rockwell Automation representative for:

* sales and order support
* product technical training
* warranty support

* support service agreements

Technical Product Assistance

If you need to contact Rockwell Automation for technical assistance,
call your local Rockwell Automation representative, or call Rockwell
directly at: 1 440 646-6800.

For presales support, call 1 440 646-3NET.

You can also obtain technical assistance online from the following
Rockwell Automation WEB sites:

* www.ab.com/mem/technotes/kbhome.html (knowledge base)

» www.ab.com/networks/eds (electronic data sheets)

Your Questions or Comments on this Manual

If you find a problem with this manual, please notify us of it on the
enclosed Publication Problem Report.






Preface

What this Preface Contains

Who Should Use
This Manual

Common Techniques
Used in This Manual

About This User Manual

This preface describes how to use this manual. The following table
lists where to find specific information within this chapter.

For information about See page
Who Should Use This Manual P-1
Common Techniques Used in This Manual P-1
How To Use This Manual P-2
About the Example Applications P-2
System Components P-3
Where to Find More Information P-4
Terminology P-5

This manual is intended for control engineers and technicians who are
installing, configuring, and maintaining an EtherNet/IP control system
that communicates with FLEX I/O through a 1794-AENT adapter. We
assume you have a good understanding of Ethernet and the TCP/IP
protocol.

The following conventions are used throughout this manual:
* Numbered lists provide sequential steps.
* Bulleted lists provide information, not procedural steps.
e Information in bold text identifies menu windows, screen

options, screen names, or areas of the screen, such as dialog
boxes, status bars, radio buttons, and parameters.

The screen captures shown in this manual are
pictures of the software’s actual screens.

TIP This symbol identifies helpful tips.

>
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How To Use This Manual

Publication 1794-UMO0G6A-EN-P - July 2001

This manual contains an overview of the 1794-AENT adapter. It
describes how to install and configure the adapter, and provides
examples showing how to use the adapter to communicate with
FLEX I/O over an EtherNet/IP network.

About the Example Applications

This manual presents two example applications that demonstrate the
procedures for configuring and communicating with FLEX I/O using
the 1794-AENT adapter: The example applications are intended as
building blocks to help you get your own system up and running. We
recommend that you set up and run the example applications and use
them as guides.

Here is the type of system you’ll be setting up:

Slot 0 1 1794-AENT

I 130.130.130.3 FLEX1/0
L Slot 0 1
Local Data = .
Chassis - ] | |
L ===F=H :
Logix55504T 11756-ENBT 1794-0B16
Controller 130.130.130.2 Digital Output
Switch
1794-1B16
Digital Input
130.130.130.1

Programming
Terminal
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System Components

We used the following components for the example applications. You
will need the same or similar components to set up your own control
system using FLEX I/O on EtherNet/IP.

Quantity Product Name Catalog Number

Hardware

FLEX /0 EtherNet/IP Adapter 1794-AENT
FLEX 1/0 Digital Input Module 1794-1B16
FLEX 1/0 Digital Output Module 1794-0B16
FLEX 1/0 Analog Input Module 1794-IF41
FLEX 1/0 Analog Output Module 1794-0F41
FLEX 1/0 Power Supply 1794-PS1

DIN Rail

199-DR1 or equivalent

ControlLogix chassis

1756-A4, (or -A7, -A13, -A13, -A17)

ControlLogix power supply

1756-PA72, (or -PB72)

Logix5550 controller

1756-L1

ControlLogix EtherNet/IP Bridge Module

1756-ENBT

Personal computer that supports
RSLogix 5000 software

Any appropriate model running
Windows NT 4.0, Service Pack 5 or
higher

Ethernet switch

Refer to manufacturer’s
specifications

Associated media and connectors as needed

Software

RSLinx communications software,
V2.3 or higher

9355-WAB, -WABOEM, -WABC

RSLogix 5000 programming software,
V8.1 or higher

9324-RLD300ENE
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Where to Find More
Information

For information about

Refer to the following Rockwell publications as needed for additional
help when setting up and using your EtherNet/IP network.

See this publication

Publication number

Using EtherNet/IP for industrial control | EtherNet/IP Performance and Application Guide ENET-APQO1
EtherNet/IP media EtherNet/IP Media Planning and Installation Guide ENET-INOO1
1794-AENT Adapter FLEX 1/0 EtherNet/IP Adapter Installation Instructions 1794-IN082
FLEX 1/0 input and output modules FLEX I/0 and FLEX Integra Technical Data Manual 1794-2.1

ControlLogix chassis

ControlLogix Chassis Installation instructions

1756-5.80 (Series B)

ControlLogix power supplies

ControlLogix Power Supplies Installation Instructions

1756-5.67 (PA72/PB72)
1756-5.78 (PA75/PB75)

Logix5550 programmable controllers | Logix5550 Controller User Manual 1756-6.5.12
ControlLogix EtherNet/IP Bridge ControlLogix EtherNet/IP Bridge Module Installation Instructions 1756-IN082
Module ControlLogix EtherNet/IP Bridge Module User Manual 1756-UM050
RSLogix 5000 programming software | Getting Results with RSLogix5000 9399-RLD300GR
RSLinx communications software RSLinx Lite User's Guide 9399-WAB32LUG
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>
>

Many of the above publications are available online
from The Automation Bookstore:

http://www.theautomationbookstore.com.

Rockwell Software products contain extensive
tutorials and online help. We recommend that you
use the tutorials and help screens to learn about
these products.

For more information about Rockwell Software
products, visit the Rockwell Software internet site:

http://www.software.rockwell.com.
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Terminology This term

Means

bandwidth

The transmission capacity of the network, expressed in bits per
second. Traditional Ethernet has a 10Mbit bandwidth. Fast
Ethernet is 100Mbit.

BootP

BootP (Bootstrap Protocol) is a low-level protocol that provides
configurations to other nodes on a TCP/IP network. BootP
configuration files let you automatically assign IP addresses to
an Ethernet module (you can also obtain subnet masks and
gateway addresses from BootP).

The 1794-AENT factory default is BootP enabled. Upon powerup,
the module sends a message containing its hardware address to
the BootP server on the network. The server is a computer with
BootP server software installed. The server compares that
hardware address to those in its lookup table in the
configuration file and sends a message back to the module with
the appropriate IP address.

bridge

A node between two similar communication subnets where
protocol translation is minimal.

CIp

Control and Information Protocol, the EtherNet/IP application
layer. CIP uses the “producer/consumer” networking model. In
this model one producer broadcasts (multicasts) the data once to
all the consumers. All consumers see the data simultaneously,
and may choose whether to consume (receive) the data or not.
Delivery time is consistent, no matter how many consumers
there are.

consumer

A destination device in the CIP networking model. See CIP.

CSMA/CD

Carrier Sense Multiple Access/Collision Detection. The access
method used in Ethernet. When a device wants to gain access to
the network, it checks to see if the network is quiet (senses the
carrier). If it is not, it waits a random amount of time before
retrying. If the network is quiet and two devices access the line
at exactly the same time, their signals collide. When the
collision is detected, they both back off and each waits a
random amount of time before retrying.

determinism

The ability to predict when information will be delivered.
Important in time critical applications.

DHCP

The Dynamic Host Configuration Protocol (DHCP) is an Internet
protocol, similar to BootP, for automating the configuration of
computers that use TCP/IP. DHCP can be used to automatically
assign IP addresses, to deliver IP stack configuration parameters
such as the subnet mask and default router, and to provide other
configuration information such as the addresses for printer, time
and news servers.

DNS

The Domain Name System (DNS) is a hierarchical, distributed
method of organizing the name space of the Internet. The DNS
administratively groups hosts into a hierarchy of authority that
allows addressing and other information to be widely distributed
and maintained. A big advantage to the DNS is that using it
eliminates dependence on a centrally-maintained file that maps
host names to addresses.

Ethernet

A physical layer standard using Carrier Sense Multiple Access
with Collision Detection (CSMA/CD) methods.
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This term

Means

Ethernet network

A local area network designed for the high-speed exchange of
information between computers and related devices.

EtherNet/IP

Ethernet Industrial Protocol. EtherNet/IP applies a common
application layer (CIP) over Ethernet by encapsulating messages
in TCP/UDP/IP.

explicit messaging

Non-time critical messaging used for device configuration and
data collection, such as downloading programs or peer-to-peer
messaging between two PLCs.

fast Ethernet

Ethernet operating at 100Mbps/second.

full duplex

A mode of communication that allows a device to send and
receive information at the same time, effectively doubling the
bandwidth.

fully qualified
domain name

A Fully Qualified Domain Name (FQDN) is a domain name that
includes all higher level domains relevant to the entity named. If
you think of the DNS as a tree-structure with each node having
its own label, a Fully Qualified Domain Name for a specific node
would be its label followed by the labels of all the other nodes
between it and the root of the tree. For example, for a host, a
FQDN would include the string that identifies the particular host,
plus all domains of which the host is a part up to and including
the top-level domain (the root domain is always null). For
example, PARIS.NISC.SRI.COM is a Fully Qualified Domain
Name for the host at 192.33.33.109.

gateway

A module or set of modules that allows communications
between nodes on dissimilar networks.

host name

The Host Name is the unique name for a computer within its
domain. It's always the first element of a full name, and, with its
domain and top-level domain suffix, creates the unique name of
that computer on the Internet. For example, let's say the foobar
website is www.foobar.com. The Host Name is “www", which
is not unique on the web, but is unique within the foobar
domain.

The Host Name can also refer to the Fully Qualified Domain
Name, or in this example, www.foobar.com. Both naming
methods seem to be used interchangeably in various documents.
For the purposes of this document, the Host Name will refer to
the FQDN, or as in this example, www.foobar.com.

hub

A central connecting device that joins devices together in a star
configuration. Hubs are generally not suitable for use in I/0
control systems, since they are time critical applications that
cannot tolerate lost packets.

implicit messaging

Real time messaging of I/0 data.

P

Internet Protocol that provides the routing mechanism for
messages. All messages contain not only the address of the
destination station, but the address of a destination network,
which allows messages to be sent to multiple networks within
an organization or around the world.
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This term

Means

IP address

32-bit identification number for each node on an Internet

Protocol network. These addresses are represented as four sets
of 8-bit numbers (numbers from 0 to 255), with periods between
them. Each node on the network must have a unique IP address.

latency

The time between initiating a request for data and the beginning
of the actual data transfer.

module address

A six-bit number used to uniquely identify any module on the
local and extended ControlLogix backplane.

multicast In the CIP producer/consumer model one producer multicasts
(broadcasts) the data once to all the consumers.

producer The source of information in the CIP networking model. See CIP.

rack A physical and logical collection of application modules sharing

a common power supply and backplane for module to module
communication.

star configuration

A network configuration in which the devices are connected to a
central hub or switch.

subnet mask

An extension of the IP address that allows a site to use a single
net ID for multiple networks.

switch

A network device that cross connects devices or network
segments. A switch provides each sender/receiver the full
network bandwidth (2x in full duplex mode), reduces collisions,
and increases determinism.

TCP

Transport Control Protocol. More reliable but slower transport
protocol than UDP. Used for explicit (not time critical) messaging
in EtherNet/IP.

TCP/IP

Transmission Control Protocol/Internet Protocol (TCP/IP). A
transport-layer protocol (TCP) and a network-layer protocol (IP)
commonly used for communication within networks and across
internetworks.

transaction

An exchange of request and data and response and data.

UDP

User Datagram Protocol. Transport protocol that provides a very
simple, but fast capability to send datagrams between two
devices. Used for I/0 (implicit) messaging in EtherNet/IP.
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Chapter 1

What This Chapter Contains

Adapter Features

About the 1794-AENT Adapter

This chapter provides an overview of the 1794-AENT FLEX I/O
EtherNet/IP adapter, its primary features, and how to use it. You will
need to understand the concepts discussed in this chapter to configure
your adapter and use it in an EtherNet/IP control system. The
following table lists where to find specific information in this chapter.

For information about See page
Adapter Features 1-1
Hardware/Software Compatibility 1-2
What the Adapter Does 1-2
Use of the Control and Information Protocol (CIP) 1-2
Understanding the Producer/Consumer Model 1-3
Specifying the Requested Packet Interval (RPI) 1-3
Support of Rack Optimized and Direct Connections 1-4
Mixing Rack Optimized and Direct Connections 1-5

The 1794-AENT adapter’s features include:

* use of EtherNet/IP messages encapsulated within standard
TCP/UDP/IP protocol

* common application layer with ControlNet and DeviceNet
* interfacing via Category 5 rated twisted pair cable

* half/full duplex 10 Mbit or 100 Mbit operation

* DIN rail mounting

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

* communication supported by RSLinx software
* IP address assigned via standard BootP tools
* I/O configuration via RSLogix 5000 software

* no network scheduling required

* no routing tables required
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Hardware/Software The 1794-AENT adapter and the applications described in this manual

.y ey are compatible with the following firmware versions and software
compatlblllty releases. Contact Rockwell Automation if you need software or
firmware upgrades to use this equipment.

Product Firmware Version/
Software Release

1794-AENT Adapter 1.xx or higher
Logix 5550 Controller 8.1 or higher
RSLogix 5000 software 8.1 or higher
RSLinx software 2.3 or higher

What the Adapter Does The 1794-AENT adapter performs two primary tasks:

1. Control of real time I/O data (also known as “implicit messaging”).
The 1794-AENT adapter serves as a bridge between I/O modules
and the network.

I5 E
S | b
o | T
EtherNet/IP
“F
/ AY
th
| é ALEX ﬁ ControlLogix Ngthrrk
\ ¥ M0 ? /0 Devices
\ — ya

2. Support of messaging data for configuration and programming
information (also known as “explicit messaging.”).

Use of the Control and The 1794-AENT adapter uses the Control and Information Protocol

. (CIP). CIP is the application layer protocol specified for EtherNet/IP,
Information Protocol (CIP) 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.
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Understanding the
Producer/Consumer Model

Specifying the Requested
Packet Interval (RPI)

This has two significant benefits:

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

2. 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 (“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 50ms, 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.
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Support of Rack Optimized
and Direct Connections

Publication 1794-UMO0G6A-EN-P - July 2001

The 1794-AENT adapter supports 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 a 1794-AENT 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 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 1794-AENT
adapter.

IMPORTANT Although rack optimized connections offer an

efficient way to use resources, there are a few
limitations on their use:

* You can only use rack optimized connections to
send data to and from discrete I/O modules.
Analog 1/0O requires direct connections.

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

¢ All data is sent at the same time at the RPI rate of
the 1794-AENT adapter.

See the EtherNet/IP Performance and Application Guide, publication
number ENET-AP001, for more information on connections.
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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 RPI (requested
packet interval) configured for the 1794-AENT adapter. I/O modules
configured for direct communication will communicate at their own
set RPIs and ignore the 1794-AENT adapter’s RPIL.

What's Next? The following chapter describes how to physically install the
1794-AENT adapter and connect it to the EtherNet/IP network.
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Chapter 2

Installing the 1794-AENT Adapter

What This Chapter Contains This chapter describes how to physically install the 1794-AENT
adapter on the DIN rail and connect it to the EtherNet/IP network.

The following table lists where to find specific information.

Topic See Page

Identifying Module Components 2-1

Mounting the Adapter on a DIN Rail Before Installing Modules 2-2

Mounting (or Replacing) the Adapter on an Existing System 2-3

Wiring 2-5

Mounting Dimensions 2-6
|dent|fy|ng Module Use the following illustration to identify the external features of the

cOmponems FLEX I/O EtherNet/IP adapter.

- Allen-Bradley
2 O MoDULE sTaTUS
O NETWORK sTATUS Flex 1o
O unk staTus
EtherNet/IP
mmmmmmmm
g
—
SUBNETWRgK T ———
3 —_—
T
& o I 7
T 7 6

4 5

Component Identification
EtherNet/IP Adapter Module
Indicators
MAC ID Label
Network cable RJ-45 connector (underside)
Module locking tab location
+24V dc connections

24\ common connections
Flexbus connector

O N o] O | W N —
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Mounting the Adapter on a
DIN Rail Before Installing
Modules

Publication 1794-UMO0G6A-EN-P - July 2001

Use the following procedure to mount the adapter on a new system
before any I/O modules have been installed.

. Position the EtherNet/IP adapter module (A) on a 35 x 7.5mm DIN

rail (B) (A-B pt. no. 199-DR1; 46277-3; EN 50022) with the bottom
rotated outward at a slight angle.

. Hook the lip on the top rear of the adapter (A) onto the top of the

DIN rail (B), and rotate the bottom of the adapter module onto the
rail.

. Press the adapter module down onto the DIN rail until flush.

Locking tab (C) will snap into position and lock the adapter
module to the DIN rail.

. If the adapter module does not lock in place, use a screwdriver or

similar device to pull the locking tab down while pressing the
adapter module flush onto the DIN rail. Then release the locking
tab to secure the adapter module in place. If necessary, push up on
the locking tab.

. Connect the adapter wiring as shown under “Wiring” later in this

document.
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Mounting (or Replacing)
the Adapter on an Existing
System

Use the following procedure to mount or replace the adapter on an
existing system.

1. If present, disconnect the RJ-45 connector from the bottom of the
old adapter.

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

3. Using a screwdriver or similar tool, open the locking tab on the
back of the adjacent I/O module and remove the I/O module from
its terminal base.

4. Push the flexbus connector toward the right side of the terminal
base to unplug the backplane connection.

Terminal base of I/0 module

/ adjacent to 1794-AEN adapter

31244-M

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

5. Release the locking tab on the back of the old adapter module and
remove the old adapter from its terminal base.

6. Before installing the new adapter, note the notch on the right rear
of the adapter. This notch accepts the hook on the terminal base of
the I/O module mounted next to the adapter. The notch is open at
the bottom. The hook and adjacent connection point keep the
terminal base and adapter tight together, reducing the possibility of
a break in communication over the backplane.

¥

Publication 1794-UMOO6A-EN-P - July 2001



2-4 Installing the 1794-AENT Adapter

Publication 1794-UMO0G6A-EN-P - July 2001

7. Complete the adapter mounting as shown below.

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

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

= llen-Bradiey

O MopuLE sTaTUS
O Network status
O unkstatus

31244-M

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

9. Reinstall the I/O module onto its terminal base unit.
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Wiring

If you connect or disconnect the Ethernet 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.

@w Allen-Bradley
[J mopuLE sTATUS
[ NETWORK STATUS
[ unkstatus
1P ADDRESS
SUBNET MASK
YUY IORORAIT T
I envenner aoone: S5 00:008C:06:00:37

31246-M

1. Connect the Ethernet network cable to the RJ-45 connector (A) on
the underside of the adapter.

31247-M

IMPORTANT

We recommend connecting the module to the
network via a 100MB full duplex switch, which will
reduce collisions and lost packets and increase
network bandwidth. For detailed EtherNet/IP
connection information, see the following
publications:
*  EtherNet/IP Performance and Application Guide,
publication ENET-AP001

*  EtherNel/IP Media Planning and Installation
Guide, publication number ENET-INOO1
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2. Connect 24V common to the left side of the upper connector,
terminal B.

IMPORTANT When connecting Wiring, torque terminal screws B,
C, D and E to 5-7 inch-pounds.

3. Connect +24V dc input power to the left side of the lower
connector, terminal C.

4. Use connectors D and E to pass 24V common (D) and 24V dc
power (E) to the next module in the series).

IMPORTANT The 17?4—AENT requires a minimum load of
approximately 100mA (e.g., two FLEX I/O modules)

on the Flex rail.

Mounting Dimensions inches
(millimeters)
N4 Allen-Bradley
S rexso B
3.2 [ unksTatus . — 25 8
(80) ronon ey (50)

3 4 IP ADDRESS - - -
(87) SUBNET MASK

29— e —
w22

I LTRUI RN PR
NET ADDRESS 00:00:8C:06:00:37

D enven iy
_____ . SN S
______ LT | A
|l«— (94) —
| 1794-AENT |
| 34HXx3.7Wx2.7D |
| (87H x 94W x 69D)

A =DIN rail
B = Secure DIN rail approximately every 200mm

What's Next? The following chapter describes how to configure the adapter to
communicate on your EtherNet/IP network by providing an IP
address, Gateway address, and Subnet mask.
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Chapter 3

What This Chapter Contains

Configuring the 1794-AENT Adapter
for Your EtherNet/IP Network

Before you can use your 1794-AENT adapter in an EtherNet/IP
network you must configure it with an IP address, and optional
Gateway address and Subnet mask. This chapter describes these
configuration requirements and the procedures for providing them.
There are several way you can do this:

1. Using the Rockwell BootP utility that ships with RSLogix 5000
software. You can also use this utility to reconfigure a device
whose IP address is unknown or must be changed.

2. Using a third party BootP server.

3. Having your network administrator configure the adapter via the
network server.

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

For information about See page
Configuration Requirements 3-2
IP Address 3-2
Gateway Address 3-3
Subnet Mask 3-4
Using the Rockwell BootP Utility 3-6
Using Force IP Renew To Reconfigure a Device 3-8
Saving the Relation List 3-10
Using a Third Party BootP Server 3-11
Using DHCP Software to Configure Your Adapter 3-13
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Configuration
Requirements

> Alen-Bradey

O MODULE sTATYS
B NEWoRK sTaTus Fexro

O unkstatug

Ethernet Address (MAC)

Class A

Class B

Class C
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Before you can use your 1794-AENT adapter, you must configure its
IP address, and optionally, its subnet mask and gateway address. You
can use the Rockwell BootP 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-AENT adapter a unique 48-bit
hardware address at the factory. The address is
printed on a label on the front of your 1794-AENT
adapter as shown in the figure at left. 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-AENT 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-AENT adapter) must have a unique IP address.

The TP 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 ID Host ID |
0 2425 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 first integer Class Range of first integer Class
0-127 A 192 - 223 C
128-191 B 224 - 255 other
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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.

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 networks. The following
figure shows gateway G connecting Network 1 with Network 2.

A
128.1.0.1
Network 1 128.1.0.2
G
B C 128.2.0.3
128.2.0.1 128.2.0.2
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 can then resolve C’s IP address into a
hardware address (MAC address) and communicate with C directly.
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EXAMPLE
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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
tield for subnets.

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

11111111 11111111 11000000 00000000 = 255.255.192.0

These two bits of the Host ID
used to extend the Net ID

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 physical network.
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The new configuration is:

A
128.1.0.1
Network 1 128.1.0.2
G
B C 128.2.64.3
128.2.64.1 128.2.64.2
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 has been added. Gateway G2
connects Network 2.1 with Network 2.2. Hosts D and E will use
Gateway G2 to communicate with hosts not on Network 2.2. Hosts B
and C will use Gateway G to communicate with hosts not on
Network 2.1. When B is communicating with D, G (the configured
Gateway for B) will route the data from B to D through G2.
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Using the Rockwell The Rockwell BootP utility is a stand alone program that incorporates
BootP Utlllty the functionality of standard BootP software with a user friendly

graphical interface. It is located in the Utils directory on the
RSLogix 5000 installation CD. The 1794-AENT adapter must have
BootP enabled (factory default) to use the utility.

To configure your adapter using the BootP utility, perform the
following steps:

1. Run the BootP software. In the BOOTP Request History panel
you will see the hardware addresses of devices issuing BootP
requests.

FE BOOTP Server s B3

File Toolz Help

—BOOTP Reguest Histary

[hr:min: g2c) | Ethermet Address [MALC) | IP Address | Subnet Magk | Gateway |A
141826 00:00:BC: 05:00: -
1418:26 00:00:BC:06:00:

00:00:BC: 05:00:.67

14:18:24

00.00:EC:05.006

141816 7
141815 00:00:BC:05:00:68 LI
— Rielation List
MNew | Ethernet Address [MAC) | IP Address | Subnet Magk | Gateway

[elete |
Eriatle BEHNE |
Digatle BDDTPl
Fanee R Henewl

— Statu:
Unable to zervice BOOTP request from 00:00:BC:05:00:68: Mo entry in Relation List.

2. Double-click on the hardware address of the device you want to
configure. You will see the New Entry pop-up window with the
device’s Ethernet Address (MAQ).

Ethernet.ﬁ.ddless[MAC]ZIUU:UU:BC:US:UU:EB
IP&ddess:[ 130 . 130 . 130 . 2
Subnet Mask:| 255 . 256 . [ . 0
Gateway:l 0o .0 .0 . 0D

ok ‘EI Cancel |

3. Enter the IP Address, Subnet Mask, and Gateway you want to
assign to the device, and click on OK.
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The device will be added to the Relation List, displaying the
Ethernet Address (MAC) and corresponding IP Address, Subnet
Mask, and Gateway (if applicable).

B BOOTP Server [_ =] ]

File Tool: Help
—BOOTP Request History

hr:min:sec) | Ethernet Address [MALC) | IP Address | Subnet Mask | Gateway |:|
14:20:36 00:00:BC:05:00:67
14:20:33 00:00:BC:08:00:6C
14:20:28 00:00:BC:05:00:67
14:20:26 00:00:BC:08:00:6C
14:20:23 00:00:BC:05:00:67
14:20:21 00:00:BC:08:00:6C
14:20:20 00:00:BC:05:00:67 ;l

sl

— Relation List

MNew | Ethernet Address [MALC] | IP Address | Subnet Mazk | G ateway
[0: 00: B C: 05: 00: 55 3

Delete |
Enable EOOTP |

Disable BOOTP

Farce IP Henewl

— Statu
Unable to service BOOTP request from 00:00:EC:05:00:67: Mo entry in Relation List,

4. If you want to permanently assign this configuration to the device,
highlight the device and click on the Disable BOOTP button.
When power is recycled to the device, it will use the configuration
you assigned and not issue a BootP request.

Note: To enable BootP for a device that has had BootP disabled,
highlight the device and click on the Enable BOOTP button.
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Using Force IP Renew To Reconfigure a Device

The Force IP Renew feature can be used to reconfigure a device that
has Bootp disabled. This can be useful:

* if you do not know the IP address of a configured device (e.g.,
the address is not written on the label or the label is missing), or

* if you know the IP address but want to change the
configuration.

To use this feature perform the following steps:

1. Connect the device to your network and run the Bootp utility.

FE BOOTP Server [_ 5] %]

File Toolz Help
—BOOTP Request Histary

[hr:min:zec] | Ethernet Address [MALC) | IP Address | Subnet Magk | G ateway

— Rielation List

MNew Ethemet Address [MAL) | IP Address | Subnet Mask | Gateway

7

[Velete

Eriatsle BE HTE:
[igatle BUETE

HAiD

EoreelE Eenew

— Statu:

2. Click on the New button. The New Entry pop-up window will
open.

New Entry | x|

Ethermet Address [MAC) [00:00:BC:05:00:08
IP Address:| 130 . 130 . 130 . 4
SubretMask:| 255 . 255 . 0 . 0
Gateway| 0 . 0 . 0 . O

ak. I Cancel |

3. Enter the fixed Ethernet Address (MAC) of your device.
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4. Enter the IP Address, Subnet Mask, and Gateway you want to
assign to the device, and click on OK. The device will appear in
the Relation List.

BS BOOTP Server [_ 5] %]

File Toolz Help
—BOOTP Reguest Histary

[hr:min:zec) | Ethernet Address [MALC) | IP Address | Subnet Maszk. | Gateway

~ Relation List

New || Ethernet Address [MALC) | IP Address | Subnet Mask | Gateway
Delste | 00 0 -0 08 30,730,130 255 255 [11]

Enable BOOTF |

Dizable BDDTPl

Force IF'[:\Q EnEw |

— Statu

5. Select the device from the Relation List and click on the Force IP
Renew button. Then cycle power to the device.

The device will perform its power-up diagnostics and issue a Bootp
request. The Bootp utility will respond by assigning it the
configuration you just specified.

S BOOTP Server [_ o] =]
File Toolz Help
—BOOTP Request History
hr:mir: sec) | Ethernet Address [MALC) | IP Address | Subnet Mask | Gateway
10:05:32 00:00:BC:05:00: 08 130.130.130.4 255.255.0.0
— Felation List
New | Ethemnet Address (MAC] | IP &ddress | Subnet Mask | Gateway
Delste | 00:00:BC:05:00:08 130.130.130.4 255.255.0.0
Enable BOOTP |
Digable BOOTP |
— Skatus
Sent 130,130.1:30.4 ta Ethemet address 00:00:BC:05:00: 02

The device is now able to communicate over the network, using
the new configuration.
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Saving the Relation List

You can save the Relation List to be used later. To save the Relation
List perform the following steps:

BOOTP Server M= B3

J§=0 Tool: Help

New zt History
Open
5 | Ethernet Address [MALC) | IP Address | Subnet Mask | Gateway -
2 {0000 BC: 0501008 1301301303 255,755,010
00:00:BC:05:00:08 free
Euit 00:00:BC:05:00.08
[ 00:00:BC:05:00:02
15:05:23 (00:00:BC:05:00:08
15:05:18 00:00:BC:05:00:08
15:05:18 (00:00:BC:05:00: 37 130130.130.2 255.266.0.0 ;l
~ Rielation List
New || Ethemet Addrezs [MAC) | IP Address | Subnet Mask | Gateway
D (00:00:BC:05:00.08 130130.130.3 255.255.0.0
00:00:BC:08:00: 37 1301301304 2BR.285.0.0

et B W
[igable BOONE

HAAE

Eoree | F Eenew

— Status
Sent 130.130.130.3 to Ethernet address 00:00:BC:05:00:08

1. Select Save As... from the File menu. You will see the following
window.

Save As E

Save jr Ia Bootp Server j _| ﬁl

File narne: IEontrnI Syztem Configuration Save D I

Save az type: |B|:u:tp Config Files [ bpc] ﬂ Carcel

2. Select the folder you want to Save in:

3. Enter a File name for the Relation List (e.g., “Control System
Configuration”) and click on Save.

You can leave the Save as type at the default setting: “Bootp
Config Files (*.bpc)”.
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Using a Third Party

BootP Server

You can then open the file containing the Relation List at a later
session.

Ia Bootp Server j gl

Loak in:

File: name: |Enntro| Swystemn Configuration.bpe Open
Files of type: IEDDtp Config Files [*.bpc] j Cancel |

The following is an example BootP tab file that can be used with a
third party BootP server:

# Example /etc./bootptab: database for bootp server (/etc./bootpd).
#

# Format:

# nodename:tag=value:tag=value: . . . .:tag=value

#

# first field — — nodename (hostname) of terminal followed by colon
# (should be full domain name)

#

# Blank lines and lines beginning with #” are ignored.

# Make sure you include a colon and a backslash to continue a line.

# Don’t put any spaces in the tag—value string.

# The ht tag MUST precede the ha tag.

#

# The options below are specified as tag=value and delimited by colons
# These are the options used by the 1794-AENT adapter:

#

3-11

# gw — — gateway IP address

# ha — — hardware address (link level address) (hex)

# ht — — hardware type (either) (must precede the ha tag)

# ip — — IP address

# sm — — network subnet mask

# tc — — template for common defaults (should be the first option listed)

#

# vm — — vendor magic cookie selector (MUST be 1fc1048 for
1794-AENT)

#
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4+

# default values for 1794-AENT
icp.defaults:\

ht=ether:\
vm=rfc1048:\
sm=255.255.254.0:\
gw=130.151.132.1

zappa0:\

te=icp.defaults:\
ha=0000bc03404f:\
ip=130.151.132.121

zappal:\

te=icp.defaults:\
ha=0000bc034073:\
ip=130.151.132.122

zappa2:\

te=icp.defaults:\
ha=0000bc034022:\
ip=130.151.132.123

To use a third party BootP server to configure the 1794-AENT adapter
perform the following steps:

1.

2.

Access and open the BootP tab file using a text editor.

Enter the IP address you want to use for your adapter. If you need
more information on setting IP addresses, refer to page 3-2.

. Use the text editor to enter the Ethernet hardware address

(MAC ID) of your adapter. You must enter all digits, including
zeroes.

. Enter the Gateway Address. If you need more information on

assigning gateway addresses, refer to page 3-3.

. Enter the Subnet Mask. If you need more information on selecting

subnet masks, refer to page 3-4.

. After you have entered all the configuration data, save the file in a

directory where the BootP server can access it.
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Using DHCP Software to
Configure Your Adapter

What's Next?

DHCP (Dynamic Host Configuration Protocol) software automatically
assigns TP addresses to client stations logging onto a TCP/IP network.
DHCP is based on BootP and maintains some backward compatibility.
The main difference is that BootP was designed for manual
configuration, while DHCP allows for 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-AENT 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 TP allocation.

ATTENTION The 1794-AENT adapter must be 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.

The following chapter describes an example application in which you
configure discrete I/O using a rack optimized connection.

Publication 1794-UMOO6A-EN-P - July 2001



3-14 Configuring the 1794-AENT Adapter for Your EtherNet/IP Network

Publication 1794-UMO0G6A-EN-P - July 2001



Chapter 4

Using Rack Optimized Discrete I/0

About the Examp|e In this example a ControlLogix processor communicates with FLEX

Aoblication I/O via the 1794-AENT adapter using a rack optimized connection.
pp The processor reads data from all digital input modules and sends

data to all digital output modules configured in a rack connection

simultaneously.

What you will do See page
Set Up the Hardware 4-2
Create the Example Application 4-3
Configure the 1/0 4-4
Add the Local EtherNet/IP Bridge to the I/0 Configuration 4-4
Add the FLEX I/O Adapter to the I/Q Configuration 4-6
Add the FLEX I/0 Modules to the I/0 Configuration 4-8
Add the Digital Input Module 4-8
Add the Digital Output Module 4-10
Edit the Controller Tags 4-12
Create the Ladder Program 4-13
Download the Program to the Controller 4-14
Test the Example Application 4-15
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Set Up the Hardware
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In this example, a ControlLogix chassis contains the Logix 5550
processor in slot 0 and a 1756-ENBT bridge module in slot 1. The
1794-AENT adapter is mounted on a DIN rail with a 1794-1B16 digital
input module and 1794-OB16 digital output module. You will also
need a power supply (not shown) for the FLEX I/O.

Slot 0 1 1794-AENT
5N m 130.130.1303 FLEX1/0
Local L Slot 0 1
ocal Data — E=ree——
Chassis - > | ﬁﬂﬂ | |
=== A ?
Logix55504T 11756-ENBT 1794-0B16
Controller 130.130.130.2 Digital Output
Switch
1794-1B16
Digital Input
130.130.130.1

Programming
Terminal

To work along with this example set up your system as shown above.
* Note that in the example application, the Logix5550 controller
and 1756-ENBT module are assumed to be in the slots shown

above.

* Verify the IP addresses for your programming terminal,
1756-ENBT module, and 1794-AENT adapter.

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

* Make sure your communication driver (e.g., AB_ETH-1) is
configured in RSLinx as described in Appendix C.
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Create the Examp|e Perform the following steps to create the example application:

Application 1. Start RSLogix5000. The RSLogix 5000 Main Window will open.

%o RSLogix 5000 [_[=]x]
A it view Seach Logic Commurications Iook indow Help

— e T

Open. Chi+0

Gfos=: Mo Contraller 1. 17 UM —
Save il HEFczesEy P SET q}
Save fis FIBEaTS = o

New Component » Fedlndene g Bl
[Compast Ll Jl

Bt Cilsf2

Fiint Options

1 Ethemet_FLEX_I0_Controller ACD
2 CN2DN_Cantialler.ACD

3 DevicaNet_Contialler ACD

4 Consumer ACD

5 ProducerACD

§ Ethernet_I0_Cantidler_2AC0

7 Ethernet_|0_Contioller ACD
8EnetB_Config ACD

Exit

Create & new prject fil

e

2. From the File menu, select New. The New Controller pop-up
window will open.

Mew Controller
Wendor, Allen-Bradiey
Tvpe: |1?58-L1 ControlLogix 5550 Contraller j ak.

™| BedindancyEnablzd Cancel

I ame: IFLE><_I 0_Contraller Help

Fl

Description:

Chassis Type: |1?58-A? 7-5lot ControlLogix Chassis
Slat: 0 = Fevisian: IB 1
Create In: IE:\HSLUgix S0004Projects Browsze. .. |

=
<
[
=]

3. Enter an appropriate Name for the Controller, e.g.,
“FLEX_IO_Controller.”

4. Select the correct Chassis Type and Slot number of the Logix5550
controller, and the folder where you want to save the RSLogix 5000

file (Create In). The Description is optional.

5. Click on OK.
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cOnﬁgure the 1/0 You now add the FLEX I/O modules to the controller’s I/O
configuration. To do this you first add the local 1756-ENBT module to
the I/O configuration. Next you add the 1794-AENT adapter as a
“child” of the 1756-ENBT module. Then you add the I/O modules as
“children” of the 1794-AENT adapter.

IMPORTANT Click on the Hf?lp b'uttonf on the conﬁguragon
screens 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. Select the IO Configuration folder in the project window and
click the right mouse button.

=-£5] Controller FLEX_I0_Cortraller
[ Controller Tags
23 Controller Fault Handler
(23 Power-Up Handler
=55 Tasks
=58 MainTask
258 MainProgram

& Program Tags
‘B MainRoutine
-3 Unscheduled Programs
----- [Z3 Trends
=51 Data Types
Eﬂ, User-Defined
EI@, Strings
L LB STRING
- Predefined
L@ Module-Defined
----- BEE | /0 Configuration

The following pop-up window will open.

P ] W I
MHew kModule. .

5t
(B
Easfe

it

2. Click on New Module.
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The Select Module Type window will open.

Select Module Type
Type: b ajor Bevision:
|1?58-ENBT£A m
Type |Description |
1756-DMAR0 1756 SA500 Drive Interface ;I
1756-0 B30 1756 SB3000 Drive Interface
1756-DMD30 1756 503000 Drive Interface
1756-DMF30 1756 SF3000 Drive Interface J
1756-DME 1756 DeviceMet Scanner
1756-ENBF/ 2 1756 104100 Mbps Ethernet Bridge, Fiber Media
TEE-EMBT A4 104100 Mbpz Ethernet Bridge, d-Pair Media
1756-ENET A 56 Ethernet Communication Interface
1756-ENET/E 1756 Ethernet Bridge
175E-HSC 1756 High Speed Counter
17561416 16 Point 73132 AC Input
17561416l 16 Point 731324 AC |solated [nput ;I
~ Show
Vendor: |4l x| ¥ Other ¥ Specialy /0 Select All |
¥ Analog W Digital W Communication W Motion W Processor Clear All |
0K I Cancel | Help |

3. Select the 1756-ENBT EtherNet/IP Bridge and click on OK. The
Module Properties window will open.

Module Properties - Local [1756-ENBT /4 1.1) [ X]

Type: 17EE-EMBT A4 1756 10100 Mbps Ethemet Bridge, Twigted-Pair Media

YWendor: Allen-Bradley

Parent: Local

Name: ILDcaI_ENB Address / Host Hame

Description: ;I & |P Address: I 130 0130 0130 2
;l © Host Name: |<Unspecified>

Slat: 1 _:I

Bewvision: I'I_ I'I _Ij

Electronic Keying: IEompatibIe todule j

Cancel | < Back | Mest » | Finizh >3 ‘E ! Help |

4. Enter or select the following parameters: Name, IP Address, Slot,
and Electronic Keying. We used the following values:

Name Local_ENB

IP Address 130.130.130.2

Slot 1

Electronic Keying Compatible Module

5. Click on Finish to accept the configuration.
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Add the FLEX 1/0 Adapter to the I/0 Configuration

Next, you must add the 1794-AENT adapter as a “child” of the local

1756-ENBT module.

El'S] [/0 Configuration

1. In the Project window, right click on the local 1756-ENBT module
under the I/O Configuration folder and select New Module from
the pop-up window. The Select Module Type window will open.

Select Module Type

Type:

|1 TI4-AENT /A

g (1] 1756-ENET /4 Local ENB

Mew Module...

Cut
Copy
Fazte
Delete

Crozz Reference

it

Properties

M ajor Bevision:

=

Type

| Description

1756-EMEF /A
1756-ENBT /A
1756-EMET A4
1756-EMET /B
1734-AEMF A8,
1794-AENT /24
ETHERMET-MODULE

~Shi

1756 104100 Mbpsz Ethermet Bridge, Fiber Media

1756 104100 Mbpsz Ethermet Bridge, Twisted-Pair Media
1756 Ethemet Communication Interface

1756 Ethernet Bridge

1734 104100 Mbps Ethernet Adapter, Fiber Media

1734 104100 Mbps Ethernet Adapter, Ty Pair Media
Generic Ethemet Module

Wendar: IAII

W Analog W Digital

j ¥ Other B Specialty 110 Select &l |
¥ Motion W Processor Clear &1l |

¥ Communication

o | Heb |

Cancel |

2. Select the 1794-

OK.
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AENT/A Ethernet adapter from the list and click on
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The Module Properties window will open.

Module Properties - Local_ENB [1794-AENT /A 1.1) E
Type: 1794-BEMT A8 1734 10100 Mbps Ethernet Adapter, Twisted-Pair Media
Yendor: Allen-Bradley
Parent: Local_EME
e IFLEX_ICI_Adapter Address / Hogt Mame
Brssaialian ]| © IPAddess | 130130 130 .3

;l " Host Name: |<Unspecified>

Cornrn Farmat: | Rack. Optimization j

Chazszis Size: IB _lj

BRevizsion: |1_ 1 _:l Electronic Keving: IEompatibIe Module j

Cancel | < Back | Mext » [~ | Firizh »> I Help |

3. Enter or select the following parameters (the values we used are
listed in the table):

Name FLEX_IO_Adapter
IP Address 130.130.130.3
Comm Format Rack Optimization
Chassis Size 8 (default)
Electronic Keying Compatible Module

4. Click on Next. The following page will open:

Module Properties - Local ENMB [1794-AENT/A 1.1)

Bequested Packet Interval [RPI): I 'ID.DE: ms  [3.0-750.0 ms)

I Inhibit Module

™ Major Fault On Controller If Cannection Fails "hile in Run Mode
rodule Fault

Cancel | < Back I et = | Finish»%l Help |

5. Verify that the Requested Packet Interval (RPI) is appropriate for
your system (10ms for this example). This will be used for the rack
optimized connection to the I/O modules.

6. Click on the Finish button to accept the configuration.
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The 1794-AENT adapter will appear indented under the local
1794-ENBT in the I/O Configuration folder.

Elﬁ 140 Canfiguration
= ﬂ [1]1756-EMBT /& Local_EME
SR 1 754-AEN T/ FLEY, 10 Adapter

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

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

In this example, you will add a a 17946-I1B16 digital input module and
a 1756-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 the I/O modules’
default configurations. For more information see
> publications 1794-IN071 and 1794-IN072.

Add the Digital Input Module

EIB [0 Configuration
= ﬂ [1]1756-EMBT 4 Local EMB
e K 1 794-AEMT A8 FLER_|ID_Adapter

Mew Module...

Cut
Copy
Fazte
Delete

Crozz Reference

it

Properties

1. Right click on the remote 1794-AENT adapter under the I/O
Configuration folder and select New Module.
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2. The Select Module Type window will open.

Select Module Type E

Type:
|1 7I4IBTEM |—_|1 =

Major Bevision:

Type | Dezcription I
1794-1416/4 16 Point 1200 AL Input

179414844 8 Paint 1200 AL Input

1794|4818 8 Paint 1200 AC |zolated |nput

17341B10<0BEAA 10 Input/5 Dutput 24 DC

1794-|B16<0B16P /A

Sink/Source
1B P DC Input, Sink

Elnn E Output 244 DC, Sink /Protected Source
1794B16/A

1794- B84 DC Input, Sink

1794- B85 A4 8 Paint 24% DC Senzor Input

1734-1C16/4 16 Poirt 48 DC Input, Sink

1794- E4<0E2/B 4 |nput/2 Output 244 DC Mon-lsolated Analog

1794-IES/E 8 Channel 24% DC Mon-lsolated YoltageCurent &nalog lnput

1794 FZ<0F 2] 2t 2 Input/2 Output 24 DC lzolated Analog ;I

— Show
Wendor: IAII ﬂ [V Other W Specialty /0 Select Al |
W Andlog W Digital W Commurication W Motion W Processor Clear &l |

Ok I Cancel | Help |

3. Select the 1794-IB16/A digital input module from the list and click
on OK. The Module Properties window will open.

Module Properties - FLEX_ID_Adapter [1794-1B16/A4 1.1)

Type:
Wendar:
Parent:

Mame:

Descrighion:

Comm Format;

Bevision:

1734-[B1E/4 16 Paint 24% DT Input, Sink

Allen-Bradley
FLEX_I0_sAdapter
IFLEX_DigitaI_Input Slok: ID :ll
I =l
=

|1_ 1 _:I Electronic Eeying: | Compatible Module j

Cancel | < Back | Mext > | Finiﬁ» I Help |

4. Enter or select the following parameters (the values we used are
listed in the table):

Name FLEX_Digital_Input
Slot 0

Comm Format Rack Optimization
Electronic Keying Compatible Module

5. Click on the Finish button to save the configuration.
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The digital input module will appear in the I/O configuration
indented under the 1794-AENT adapter.

-5 1/0 Configuration
= [1]1756EMBT 4 Lacal ENB
-6 17H-AENT 4 FLEX_I0_Adapter
S ¥ (0] 1 75415 16,/4 FLE Digital Input

Add the Digital Output Module

=25 140 Canfiguration
=- [ [1]1756-ENET /4 Lacal_EMB
B ¥ 1 794-AENT /4 FLE, |0_Adapter
L9 [0]1794-1B16/4 FLEX_Digital_Input

Mew Module. ..

[E0f
Capy
Pazte
[E(Ete

Crozz Reference

itk

Properties

6. Right click on the 1794-AENT adapter and again select New
Module. The Select Module Type window will open.
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Select Module Type
Tvpe: Major Bevision:
|1 794-0B1644 m
Type | Description I
1794-IMB/4 8 Paint 2200 AL Input ;l
1794- IR/ 8 Channel 24% DC RTD Analog Input
1794 RTS8 8 Charnel 24% DC RTD/T hermocouple Analog [nput
17941 B4 16 Paint 24 DC Input, Source
1734-0416/4 16 Point 1200 AC Output
1794-048/4 8 Paint 1200 AC Output

1794-0481/4
1794-0B1644

8 Paint 1200 AC | zolated Output
16 Paint 24 DC Output, Source

1794-0B16PAA k 1E Paint 24 DC Protected Dutput, Source
1734-0B8/8 8 Paint 24 DC Output, Source
1794-0BBEP A 8 Point 24+ DC Electronically Fuzed Protected Output, Source
1794-0C1624 16 Paint 48 DC Output, Source j
—Show
Wendor: IAII j ¥ Other B Specialty /0 Select All |
¥ Analog W Digital W Communication W Motion W Processor Clear Al |

[ o ]

Cancel | Help |

7. Select the

1756-OB16/A digital output module from the list.



Using Rack Optimized Discrete /0 4-11

The Module Properties window will open.

Module Properties - FLEX_I0_Adapter:1 [1794-0B16/A 1.1)

Type:
“endor:
Parent:

Mame:

Description:

Comm Format:

BRevision:

1734-0B1644 16 Point 24% DC Output, Source

Allen-Bradley
FLEx_I0_Adapter
IFLEX_DigitaI_D utput Slgt: |1 j
I 1=
=l

Fack Optimization

|1_ I'I _I; Electronic Eeying: | Compatible bModule j

Cancel | < Bach I Mext > | Finizh »kl Help |

8. Enter or select the following parameters (the values we used are
listed in the table):

Name FLEX_Digital_Output
Slot 1

Comm Format Rack Optimization
Electronic Keying Compatible Module

9. Click on the Finish button to accept the configuration. The I/O
Configuration in the Project window should look similar to the one
shown below.

EB 10 Configuration
= ﬂ [111756-EMBT 4 Local EMB
-3 1794-AEMT A4 FLEX_I0_Adapter

&9 [0]117944616/4 FLEX_Digital_Input
=R [1]1794-0E16/2 FLE= Digital Output
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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.

Ell'fﬂ Controller FLER_I0_Caontroller
N e E Controller Tag:
[ Controller Fault Handler

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

Scope: |F|BH_|D_CDntID||BI[CIj Shgw:IShUb\”’}tII ;I Sort: ISt_l,lIe j
P | Tag Mame Type Style 2 | Description =
[+-FLE>_I0_Adapter:l  |IMT Binary
[+-FLE*_I0_Adapter1:0 |IMT Binary
Tags created [+-FLE¥_I0_Adapter(:C | AB:1794_IB1E:C:0
by the system ~ | [+-FLE¥_I0_Adapter1:C | A4B:1794_DOTE:C:O
[+]-FLE*_I0_Adapter] AB:1794_AEN_BSLOT::0
| I [+]-FLE>_I0_Adapter0 AB:1734_AEN_BSLOT:0:0
Enterthe newtaghere — g [ |

-
4 [[¥[% Monitor Tags ) Edit Tags f [ |1 IJ

2. Make sure the Edit Tags tab at the bottom of the Controller Tags
window is selected and create the following tag:

Tag Type
Parts_Count Counter
Scope; |F|EH_|D_CDntID||EI[CIj Shows: IShDW Al :I Sart; |5t_'.-'|8 j
P | Tag Mame Aliaz Far Baze Tag Type 1=

[+|-FLE¥_|0_aAdapter:l  |FLEX_|0_Adapter... | FLEX_|0_aAdapterl.... IMT
[+-FLE*_|0_aAdapter1:0 |FLEX_|0_Adapter... | FLEX_|0_aAdapter... |[INT

[+#-FLEX*_I0_Adapter0:.C AB:1734_IB1E:C:0
[F-FLEX_I0_adapter1:C 4B:1734_DOTEC:0
[F-FLEX_|0_adapter| AB:1794_AEM_85LOT::0
[#-FLE>_I0_2dapter.0 AB:1734_AEN_BSLOT:0:0
S| Parts_Court COUNTER |

3. Close the Controller Tags window.
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Create the Ladder Program Next create the example ladder program to test the I10.

-5 Controller FLE_|0_Cantraller

-|@® Controller Tags
-3 Controller Faulk Handler
----- 3 Power-Up Handler

E-25 Tasks

EI% b ainT azk.
E% b ainFrograrn
e Program Tags

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

[End)

FLE*_|0_Adapter:|. Data[0].0 CTU
7 E Count Up —<CL—
Counter Partz_Count  —<DW>—
Preset 1000«
Accum 0«
FLEX_|0_Adapter:].Data[0].2 Parts_Count
7 E CRES>
b 1
o
Source Partz_Count.ACC
0

Dest FLEX_|0_Adapter0.Dataf1]
2H0000_0000_0000_0000

2. Save the program.

Publication 1794-UMOO6A-EN-P - July 2001



414

Using Rack Optimized Discrete 1/0

Download the Program to the Controller

To download the program to the controller do the following:
1. Click on the Communications menu and select Who Active.

The Who Active window will open (Your window will show the
drivers and devices you have installed).

Cancel

& 1301301303, 1794-AENT FLEX 170 Ethemet Adapter, 17944 _
[ L o ! T T ol { Y

4| | Help

%o, Who Active
¥ Autobrowse FEfresh I
=+ Workstation, SHXNKTT = Ga Online |
% Lins Gateways, Ethernet
-5 AB_DF1-1, DFY Upload .|
=25 AB_ETH-1. Ethemet
21 130.130.130.1, Computer, 4B_ETH-1 wﬁj
EI ﬂ 130.130.130.2, 1756-EMBT /&, 1756-ENET /&
| B Backplane, 1756-A7 M Recent...
; 00, 1756-L1 /4 LOGI=55F _—l
01, 1756-EMBT A4
: 02, 1756-0HRIO/R. 1756-DHRIC/B ﬂl
B Fl 03,1756-CNEB/B, 1756-CHE/B — |

Curent Path: AB_ETH-1%130.130.130. 2B ackplanshl

™ &pply Curent Path to Project

Path in Project: <nones

Z

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

3. Highlight the Logix 5550 controller and click on the Download
button. You will see a message similar to the following:

Download E

& Diewnload to the contraller:
Mame: <no name>
Type:  1756-L144 ControlLogix 5550 Contraller
Path:  AB_ETH-1%130.130.130. 2B ackplaneh0

Cancel | Help |

4. Click on the Download button. The program will be downloaded
to the controller.

5. Minimize RSLogix5000.
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Test the Examp|e You will test the example application by using a momentary switch to

Application simulate a parts sensor.

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

1
Reset o O
Count —
——O OT
o O
0 2
+
248V T
- 1794-1B16
16 (COM)
)

2. Restore power to the FLEX I/O.

3. Restore the RSLogix5000 software 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 you should see the Parts_Count accumulated value
increment on the screen and the LEDs of the 1794-OB16 output
module increment in binary.

LTl Accumulated Value will
- Count Up - .
Counter Pats Count | increment and move to
Preset “1o00€  Output
Accum 21e
Allen-Bradley 'ﬁgﬁ
- Move
Source Parts_Count.ACC Lo 123 456 7 8 9 101 121314 15
2% - L.
Dest FLEX_I0_Adapter0 Datall] LEDs on Output Module will increment in binary.
24#0000_0000_000_0107 &

5. Press and release the momentary switch at Input 2 (Reset) on the
1794-I1B16 input module. You should see the accumulated value of
the Parts_Count reset to zero and all of the LEDs on the 1794-OB16
output module turn off.
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What's Next?

Publication 1794-UMO0G6A-EN-P - July 2001

TIP Refer to the FLEX I/O Digital I/O Modules Installation
Instructions, publications 1794-IN071 and
1794-IN072, for assistance in wiring and debugging

> the I/O modules.

This completes the Rack Optimized Discrete I/O example.

The following chapter describes an example application in which you
add an analog output adapter to the I/O configuration using a direct
connection.



Chapter 5

About the Example
Application

Using Analog I/0 with Direct Connection

In this example you add analog input and output modules to the
FLEX 1/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 each 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.

What you will do See page
Set Up the Hardware 5-2
Create the Example Application 5-3
Add the Analog Modules to the I/0 Configuration 5-4
Add the Analog Input Module to the 1/0 Configuration 5-4
Add the Analog Output Module to the I/0 Configuration 5-7
Edit the Controller Tags 5-11
Modify the Ladder Program 5-12
Download the Program 5-13
Test the Example Application 5-14
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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-AENT adapter and digital I/O modules.

Slot 0 1 1794-AENT
el oL 130.130.130.31 FLEX 1/0
e St 0 1 2 3
Local Data e e e e
Chassis - > | ,Hm ‘ ‘ ‘
! ==E=H == =
Logix5550 j f 1756-ENBT ? F
Controller ~130.130.130.2 179_4-0816 1794-0FM
Digital OQutput| Analog Output
Switch 1794-1B16 1794-IF41
Digital Input ~ Analog Input
130.130.130.1 grarinp ginp

D Programming
Terminal

* Note that in the example application, the Logix5550 controller
and 1756-ENBT module are in the slots shown above in the
ControlLogix chassis.

* Verify that the IP addresses for the 1756-ENBT module,
1794-AENT adapter, and programming terminal are correct.

* Verify the position (slot) of the I/O modules on the DIN rail.
* Verify that all wiring and cabling is properly connected.
* Make sure you have your communication driver

(e.g., AB_ETH-1) is configured in RSLinx as described in
Appendix C.
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Create the Examp|e Perform the following steps to create the example application:

Application 1. Start RSLogix5000. The RSLogix 5000 Main Window will open.

% RSLogix 5000 [_[=]x]
Edit Yiew Semch Logic Communications Tools window Help
New... Clrle _—;, 2y || il 7 ‘
iy o 5551 | ] @le ,
Glose: No Controller ], 7 FLN [ ]
o = R = O i
Cavefis Bt = o
New Component v Fedindency 09 ll
Lot dJ‘
Bt i
Frint Options

2 Ethern
3CH2DN_|

4 Devicellet_Contioller ACD
§ Corsumer ATD

£ Producer ACD

2 Ethemet_I0_Cantialler_2.ACD
8 Ethemet_I0_Contioller ACD

Esit

Open this project file

2. Open the project file from the previous chapter (i.e.,
“FLEX_IO_Controller”).

Save As
Save in: I {3 Projects j gl s
Samples CHET_L1_to PLCRALCD
Cn2dnACD CMet_SenderACD
CH2DN_ContrallerAC0 Consumer ACD

CHET_L1_from_L1.ACD Conzumer_from_PLCR ACD
CMET_L1_fram_PLCS.ACD DeviceNet_Cantroller AC0
CMET_L1_ta L1.ACD Devicehlet_Contraller2 ACD

[+ |

File name: |FLE><_IEI_Enntr0IIer_2 Save

Save as hipe: IHSLngix 5000 Project File [*4C0) j Cancel

4

Help

3. Save the file using a different name (e.g., “FLEX_IO_Controller_2").
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Add the Ana|og Modules to You must now add the analog I/O modules to the I/O Configuration.
. . In this example, you add a 1794-IF41 analog input module and a
the I/ 0 co“flguratmn 1794-OF41 analog output module. Use these steps as a guide when
you are configuring different I/O modules for your system.

IMPORTANT Click on the Hf.:Ip bptton§ on the conﬁguragon
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

-5 1/0 Canfiguration
2 f] [111756-EMET i Local ENE Mew Madule...
ERSE 1704 AENT /A FLEX |0 Adapler

L@ [0] 1794481624 FLEX_ Digital_Input

&) [1]1794-0B16/4 FLEX, Digital Output | =P
Easte

[t

[Elete

Crosz Reference

Eirt

Froperties

1. Right click on the 1794-AENT adapter under the I/O Configuration
folder and select New Module from the pop-up window. The
Select Module Type window will open.

Select Module Type E
Tupe: M .ajor Bevision:
|1?94-IF4I£A |1 vl
Tupe | Description I
1794-1B8/8 8 Point 244 DC Input, Sink ;I
17341885 /8 8 Point 2484 DC Sengor [nput
1794-1C16/4 1E Paint 48 DC Input, Sink
1794 [E4<0E2/B 4 Input/2 Output 24 DC Mon-lsolated Analag
1794-[E8/B 8 Channel 24V DC Mon- solated W oltage /Current Analog [nput
1794-IF2<0F21 /4 2 Input/2 Output 244 DC |solated Analog

# Charnel 24y DC |solated Analog Input
2 Input Frequency Module

173411248

179414844 8 Paint 2200 AC Input

1794-IR8/4 8 Channel 24V DC RTD Analog Input

1794 RTS8/ 8 Channel 24Y DC RTD/Thermocouple Analog Input

173411648 16 Foint 24 DC Input, Source LI
— Show

Eendor:lAlI j vV Other W Specialy 140 Select Al |

W &palog W Digtal W Communication W Motion W Processor Clear 21l |

QK I Cancel I Help |

2. Select the 1794-IF41/A analog input module from the list and click
on OK.
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The Module Properties window will open.

Module Properties - FLEX_10_Adapter [1794-IF41/A 1.1)
Type: 1794-F 4124 4 Channel 24% DC |zolated Analog [nput
Yendor: Lillen-Bradley
Farent: FLE_10_Adapter
Mame: IFLEX_Anang_Input Slak: |2 ::II
Description: I =
=
Comm Format;
Bievizion: |1_ |1 _I; Electronic Keving: | Compatible Madule j

Catcel | < Back: | NBHU%J Firizh >> I Help

3. Enter the following parameters:

Name FLEX_Analog_Input
Slot 2

Comm Format Input Data'")
Electronic Keying Compatible Module

T All analog Comm Formats use direct connection. The default here is Input Data.

4. Click on the Next button. The following page will open:

Module Properties - FLEX_10_Adapter:2 (1794-1F41/A 1.1)

Bequested Packet Interval [RPI): I ED.DE mz  [2.0- 7500 ms)
[ Inkibit Madule

[~ Major Fault On Contraller If Connection Fails While in Fun Mode
tadule Fault

Catcel | < Back I Mest » £I Firizh »» | Help |

5. This window allows you to adjust the Requested Packet Interval
(RPI) to meet your system’s requirements. For this example you
can leave it at the default 50 ms rate shown above. This RPI will be
used for the direct connection to this analog module. The two rack
connected digital I/O modules will continue to communicate at the
RPI of the rack connection.
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6. Click on Next. This page is used during online monitoring but not
during initial configuration.

Module Properties - FLEX_10_Adapter:2 [1794-IF41/A 1.1)

|dentification Status

Wendar: Fault:

Praduct Type: Madule [dentity:
Product Code:

Rewision:

Fefresh |
Cancel | < Back I Next>& I Finigh 2> | Help |

7. Click on Next to move to the channel configuration page.

The choices available on the channel configuration page vary
according to the module being configured. The page below opens
for the 1794-1F41 module.

Module Properties - FLEX_10_Adapter:2 [1794-1F41/A 1.1)

ImpLt VoltageZurrent Conversion Lowve Pass
Channel Range Rate Titne Constant
1] 0to 0% - Binary > 1200 Hz =] Mone hd
1 410 20 ma, - Zigned 2's Complement X|1200Hz  =|Mone hd
2 4 to 20 ma, - Signed 2's Complement x|1200Hz  =|(Mone hd
3 410 20 ma, - Zigned 2's Complement X|1200Hz  =|Mone hd

FBieal Time Sample: ID _.j ms

[ Interleave Module Interpts

Cancel | < Back | HErt > | Firizh > & I Help |

8. Use the pull-down list to set the Voltage/Current Range for
Channel 0 to “0 to 10V - Binary”. (This range allows you to easily
monitor the output with a voltmeter when you test the application.)

You can leave the other channels at their default values.

9. Click on Finish to save the configuration.
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The 1I/O Configuration in the Project Window should now look
similar to the one shown below.

(=1-25] 1/0 Canfiguration
=8 [111756ENBT /4 Local_ENE
El-E 1794-5ENT 44, FLE»_|0_Adapter
----- =0 [0]1734-1B16/4 FLEX_Digital_lnput
----- & [111734-0B1654 FLE=_Digital_Output
=T 51 1794-IFA1/5, FLE = Analog. Input

Add the Analog Output Module to the I/0 Configuration

Eﬁ 140 Configuration
= 8 [111756-ENBT /4 Local EMB Mew Module...
SRR 1794-AF NT /5 FLEX_ID_Adapter

- [t
o [011734-B1644 FLEX_ Digital_Input By
-6 [1]1794-0B16/4 FLEX_Digital_Output e
e [2] 1794 F A8 FLEX_Analag_Input Dielete

Crozz Reference

it

Properties

1. Right click on the 1794-AENT adapter under the I/O Configuration
folder and select New Module from the pop-up window. The
Select Module Type window will open.

Select Module Type E
Tupe: Major Bevision:
|1 734-DF 4174 m
Type | D escription |
1794-048/4 8 Paint 1200 AC Output ;I
1794-0481/4 8 Paint 1200 AL [zolated Output
1794-0B16/4 16 Point 24 DC Output, Source
1794-0B16P /4 16 Paint 24% DC Pratected Output, Source
1794-0B8/4 8 Paint 24 DC Output, Source
1734-0B8ERP/A 8 Paint 24 DC Electronically Fused Protected Output, Source
1794-0C16/4 16 Point 48 DC Output, Source
1734-0E4/B 4 Channel 24¥ DC Mon-l zolated Voltage/Curent Analog Output

# Channel 24 D Analog Output, Source

1794-0M8/4 8 Paint 2200 AC Output
1794-0016/4 16 Paint 244 AC Output, Sink
1794-0V1BP A4 16 Paint 24% DC Pratected Qutput, Sink LI

— Sho
Eendor:lAII j ¥ Other ¥ Specialy /0 Select Al |

¥ 4nalog W Digital ¥ Communication & Motion [ Processor Clear Al |

QK I Cancel | Help |

2. Select the 1794-OF41/A analog output module from the list and
click on OK.
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The Module Properties window will open.

Module Properties - FLEX_10_Adapter [1794-0F41/4 1.1)

Type: 1734-0F 4124 4 Channel 24% DC |solated Analog Output, Source
Yendor: Allen-Bradley
Parent: FLEX_|0_Adapter
Marme: IFLEX_.&nang_EIutput Slak: |3 ﬁ
Description: I =
=
Carnmn Eormat; IDutput Data j
Bevigion; |1_ I'I _l;‘ Electronic Keving: | Compatible Module j

Cancel | < Blaclk | Next>L\\\J Finigh »» I Help

3. Enter the following parameters:

Name FLEX_Analog_Output
Slot 3

Comm Format Output Datal")
Electronic Keying Compatible Module

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

4. Click on the Next button. The following page will open:

Module Properties - FLEX_10_Adapter:3 [1794-0F41/A4 1.1)

Bequested Packet Interval [RPI): I ED.DE mz  [2.0- 7500 ms)
[ Inkibit Madule

[~ Major Fault On Contraller If Connection Fails While in Fun Mode
tadule Fault

Catcel | < Back I Mest » [! Firizh »» | Help |

5. This window allows you to adjust the Requested Packet Interval
(RPI) to meet your system’s requirements. For this example you
can leave it at the default 50ms rate shown above. This RPI will be
used for the direct connection to this analog module. The other
analog module will communicate at the RPI selected for its
connection. The two rack connected digital /O modules will
continue to communicate at the RPI of their rack connection.
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6. Click on Next to open the next page. This page is used during
online monitoring but not during initial configuration.

Module Properties - FLEX_10_Adapter-3 (1794-0F41/A 1.1)

|dentification Statuz

Vendor: Fauilt:

Product Type: M odule |dertity:
Product Code:

Revision:

Hefresh |

Catcel | < Back Mest > Finizh >> | Help |
l«\g

7. Click on Next. The page below opens for the 1794-OF41 module.

Module Properties - FLEX_ID_Adapter:3 [1794-DF41/A 1.1)

LCommunication Fault BEeharvior: I Reset Dutputs

Frogram Made Behavior:

Led Lol

IHeset Outputs

Channel | Safe State Walue
0 1]
1 a
2 1]
3 a

Cancel | ¢ Back I Mest » él Finish >> | Help |

For this example you can leave these parameters at the default
setting shown above. For an explanation of these parameters click
on the Help button.

8. Click on the Next button.
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The channel configuration page will open.

Module Properties - FLEX_10_Adapter:3 [1794-0F41/A4 1.1)

Ot olageiCurrent Hald For Mote: Set DutputEnable, in
Channel _ Range Initialization the output tag for this moduls,
i] Oto 10 - Binary - ta one [1] or zelecting ‘Hald

For Initialization' will hase no

410 20 ma - Signed 2's Complement
c i effect.

1
2 4to 20 ma - Signed 2's Complement
3 4to 20 ma - Signed 2's Complement

Bl D

[ Interleave Module Interupts

Caticel | < Back | I [=e | Firizh »> £ I Help |

9. 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 1794-1F41 module. You can leave the other parameters at
their default values.

10.Click on Finish to save the configuration. The I/O Configuration
should now look similar to the one shown below.

=145 1/0 Configuration
= B [1]1756-ENBT /A Local ENB
=63 1794-AENT 48 FLEX_|0_Adapter
e [0] 1794-IB1 644 FLE=_Digital_|nput
£ [1]1794-0B16/4 FLEX_Digital_Output
@ [2]1794-1B16/4 FLEX_Analog_Input
Y51 1754-0F 414, FLE:

Analog_Output
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Edit the Controller Tags

New tags created
by the system for
the analog modules

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.

1. Double-click on the Controller Tags folder in the project window.

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

Scope: IFIex_IEI_Conlmller[c:- 'I Shows: IShDW Al 'I Sart: ITag Mame 'l

F | TagMame 27

Aliaz For

Baze Tag

Tupe

Style

|»

3 [+-FLEx_l0_édapter:0:C

AB:1794_IB1E:C:O

[H-FLE¥_I0_a&dapter:0:|

FLE¥_I0_Adapter...

FLEX_I0_&dapter...

INT Binary

[+-FLE*_10_adapter:1:.C

AB:1734_DOTEC:0

[+-FLE*_I0_Adapter:1:0

FLEX_I0_Adapter...

FLE»_I0_Adapter...

INT Binary

[+-FLE_I0_adapter:2:.C

AB:1734_IF41C:0

[+-FLE*_10_adapter: 2|

AB17I4_(F4LLD

[+-FLE*_I0_Adapter:3:C

AB:1734_OF4LC:0

[+-FLE*_I0_&dapter:3:|

AB:1734_0F4LLD

[+-FLEX_10_Adapter:3:0

AB:1734_0F410:0

[+-FLE*_I0_Adapter]

AB:1794_AEN_B..

[+-FLE_I0_#dapter:0

AB:1TI4_AEN_S..

[F-Parts_Count

COUNTER

|im!

A I 4 Ii fonitor Tags }\Edit Tags f |1|

2

-

2. Make sure the Edit Tags tab at the bottom of the Controller Tags

window is selected and create the following tag:

Tag

Type

Analog_Test_Signal

Timer

Scope: IFIB:-:_ID_ControIIer[cn"l Shgv-.l:|5|'10'f\*-‘3-II 'I Sort: ITag Mame "I

F | TagMame ]

Aliaz For

Baze Tag

Type

Style

3 [H-FLE=_I0_Adapter: :C

AB:1734_IB16:C:0

[+-FLEX_I0_Adapter: 0:]

FLEX_|0_aAdapter...

FLEX_I0_Adapter... | INT

Binary

[+H-FLEX_I0_Adapter:1:C

AB:1734_DO16:C:0

[H-FLEX_I0_Adapter:1:0

FLE¥_|0_Adapter...

FLEX_I0_Adapter...| INT

Binary

[+-FLEX_I0_Adapter:2C

AB:17I4_IFAIC:O

[+-FLEX_I0_Adapter: 2|

AB:1734_IFaLL0

[+-FLEX_I0_Adapter:3:C

AB:1794_OF41:C:0

[+ -FLEX_I0_&dapter 3

AB:1734_0F41:1:0

[+-FLE*_10_sdapter. 30

AB:1794_0F41:0:0

[+-FLEX_10_Adapter:|

AB:1734_AEN_B..

[+H-FLEX_I0_Adapter:0

AB:1734_AEN_G..

[H-Parts_Count

COUNTER

[H-4nalog_Test_Signal

TIMER

m|imiin
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Mod|fy the Ladder Program Make the following change to the ladder program to test the new
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configuration.

=3 Cortroller Ethernet_|0_Controller
[i& Controller Tags

(23 Cortraller Fault Handler
------ 3 Power-Up Handler
=145 Tasks
EI% M ainT azk
EI% P ainFrogram

@ Program Tags

B 2inF outine

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

Analog_Test_Signal DM TOMN
3 J/E Timer On Delay —EM——
Tirner Analog_Test_Signal —DMN>—
Prezet 32000 €
Acoum 0
hA 0%
4 Move
Source Analog_Test_Signal ACC
0
Dest FLEX_I0_Adapter:3:0.ChOData
0

2. Save the program.
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Download the Program

To download the program to the controller do the following:

1. Click on the Communications menu and select Who Active. The
Who Active window will open (Your window will display the
drivers and devices you have configured on your system).

%n Who Active

¥ Autobrowse FEfresh I

B Wwarkstation, SEXMKIT
% Ling Gateways, Ethernet
o2 AB_DF1-1, DF1

B2 &E_ETH-1, Ethermet

ey @ 130.130.130.1, Carputer, AB_ETH-1
EI ﬂ 1301301302, 17R6-EHBT A4, 17RE-EMBT A4
. B3 Backplane, 1756-A7/4

=

01, 1756-ENBT A4

B 02.1756-DHRI0/B, 1756-DHRI0/E
- Fl 03, 1756-CNB/B, 1756-CNE/E

[ L o ! T T ol { Y

< |

Curent Path: AB_ETH-1%130.130.130. 2B ackplanshl

™ &pply Curent Path to Project

Path in Project: <nones

- = 130.130.130.3, 1734-AENT FLEX |/0 Ethernet Adapter, 1734-4 _

»

Go Online
Upload...

Download

Recent...

Apply

Cancel

Pl [

Help

Z

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

3. Highlight the controller and click on the Download button to

download the program to the Logix5550 controller.

You will see a message similar to the following:

Download E2

N

Download ta the contraller:
Mame: Flex_|0_Controller
Tupe:  1756-L1/4 Controllagix 5550 Contraller
Path:  AB_ETH-14130.130.130.2:B ackplanet0

Cancel | Help |

4. Click on the Download button. The program will be downloaded

to the controller.

5. Minimize RSLogix5000.
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Test the Example
Application

Publication 1794-UMO0G6A-EN-P - July 2001

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.

v R

QQ00LO
23

1794-1F41

2. Restore RSLogix5000 and place the controller in Run mode.

' R

Q00D

3
1794-0F41

3. Double-click on the Controller Tags folder and select the

Monitor tab.

Scope; IFIex_ID_CDntrDIIer[cnj Show: IShUW Al LI Sort: ITag Mame j
Taa Mame 7 | Walue # | Force Mazsk + | Style Type
[+-FLE¥_|0_Adapter0:C ... Lo b ABT
[+-FLE¥_|0_aAdapter 0] Zg0o0o_ooa. .. Binary INT
[+-FLE¥_|0_Adapter:1:C ... Lo b ABT
[+-FLE¥_|0_Adapter:1:0 Zg0o0o_ooa. .. Binary INT
[+-FLEX_|0_Adapter2:C ... Lot ABT
[=-FLE¥_|0_Adapter 2 ... Lot ABT
[+-FLE¥_|0_Adapter: 2. Fault Z#0o0o_g Binary DINT
[+-FLE¥_10_Adapter: 2. ChiD ata ( 25461 Decimal INT
[+-FLE¥_10_Adapter: 21.ChlD ata Decimal INT
[+-FLEX_10_Adapter: 21 .Ch2D ata i} Decimal INT
[+-FLE¥_10_Adapter: 21 .Ch3D ata i} Decimal INT

4. Monitor channel 0 of the 1794-IF41/A input module
(FLEX_IO_Adapter:2.1.ChOData above). You should see the value
slowly rise to approximately 32000, reset to zero, start rising again,
etc., as the output of the timer is received from the 1794-OF41/A

output module.

>

This completes the Direct Connect Analog I/O example.

Refer to the FLEX I/O Analog I/O Module Installation
Instructions, publications 1794-IN037 and
1794-IN038, for assistance in wiring and debugging
the I/O modules.




Appendix A

Interpreting the Status
Indicators

LED Status Indicators

The faceplate of the 1794-AENT adapter is provided with LED
indicators that display the Module Status, Network Status, and Link

Status.

Module Status

Network Status

Link Status

Allen-Bradle) y

0O MobuLE sTaTUS
O NETwork staTUS
O unk status

F7ex 1 o

EtherNet/IP
nnnnnnnn e

The following tables describe the states of the LED status indicators:

Module Status

State Status Description

Off No Power Module does not have 24V DC power.
Make sure power is being supplied to
the module.

Flashing Green Standby Module not configured.

Green Operational Module operating correctly.

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

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

Flashing Red and Green Self Test Module performing power-up self test.
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Network Status
State Status Description
Off Not Powered, Module is not powered, or does not

No IP Address

have an IP address.

» Verify there is power and the
module is correctly wired to the
supply.

¢ Make sure the module is configured

Flashing Green

No Connections

Module has obtained an IP address, but
has no established connections.

Green CIP Connections Module has an IP address and at least
one established connection.
Flashing Red Connection One or more of the connections in
Timeout which the module is the target has
timed out.
Red Duplicate IP Module has detected that its IP address
Address is already in use.
Flashing Red and Green Self Test Module performing power-up self test.
Link Status
State Status Description
Off No data Module not ready to communicate.
transmission
Green Ready Module is ready to communicate.

Flashing Green

Data transmission
in progress

Module is communicating over the
network.




Appendix B

Web Page Diagnostics

1794-AENT Adapter Web Pages

The 1794-AENT adapter’s Web pages offer extensive internal and
network diagnostics. To view the Web pages, enter the adapter’s TP
address into Netscape or Microsoft Internet Explorer. You will see the
following Web page:

+.t— Enet Module Home Page - Netscape
File Edit “iew Go Communicator Help

L A D& = S & 8 &
P Back Fomward Reload Hame Search  Metscape Print. Security Shop Stop
i w6 Bookmarks & Location hitp://130.151.137.30/ x| @ whet's Related

' &ImstantMessage W’abMaiI Calendar Radio People YEIIowF’ages Daownload Customize...

Rockwell
Automation

1794-AENT 100-Mb Ethernet Module

| (== |Dacument: Done ik
ﬂ Start ”J “ %Disti"ar Azsistant 3.01 I@Enel Module Ho ﬁFuHShot Sl I ﬁ Metscape. com - Met...

The adapter’s Web pages provide the following information:

e Module Information
* TCP/IP Configuration

* Diagnostic Information

Some examples of these pages are shown in the following figures.
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Module Information

| Module Information

Product Name 1754-AENT
|‘Jendnr |1

|F'rndun:1 Type |12

|F'rnduu:1 Cocle |'?1IZI

|Mndu|e Revision |‘I.53

‘Serial Number |SH 12345675
|Mndu|e Status |Speu:ific:: Ot
|Mndu|e Marme * Mot Configured *

* Mot Configured *
|Mndu|e Location * Mot Configured *
|Firmware [dentification |May1? 2001, 14:08:47
|Mndu|e Uptime |EIEh:24m:4EIs

|Mndu|e Description

The Module Information page provides specific information about
your AEN adapter, such as its serial number and firmware version.

TCP/IP Configuration

| TCP/IP Configuration

1P Adddlress 1130.151.137 30
|Subnat Mask (255 255 25410
|Gateway Sddress 1130.151.136.1
|Name Server |EI.EI.IZI.III

|Secundarg.r Marme Server |EI.EI.IZI.III

|Default Dormain Mame * Mot Configured ©
|BOOTP Enabled Mo

|Ethernet Address |EIEI:EIEI:EC:EIE:EIEI:’IE

The TCP/IP Configuration page provides the EtherNet/IP
configuration of your adapter, including IP Address, Gateway Address,
Subnet Mask, etc.



1794-AENT Adapter Web Pages B-3

Diagnostic Information

Diagnostic Information

Connection Manager Network Statatics Wizcellaneous

@ Connection Manager Statistics @ Ethemnet Statistics @ General Memory Staistics
@ |CWIP Statistics @ Encapsulation Statistics
@ | GNP Statistcs @ Enet|P (CIP) Statiatics
° - ° :
‘Mm. . ‘Mwﬂﬂﬂm
‘LLD‘E&M : Llass 3 (CIF) Lonnechons
‘Mﬂm L
‘Mﬂw T

The 1794-AENT adapter provides advanced diagnostic information via
this page. This information may be useful to systems administrators
and other experienced information technology personnel. Several
examples of this information are shown in the following figures.

Connection Manager

Connection Manager Statistics

|0pen Reguests IE
|Dpen Format Rejects IE
|0pen Resource Rejects IE
|0pen Ciher Rejects IE
|Clnse Requests IE
|I3Iuse Format Rejects IE
|Clnse Cther Rejects IE
|Cnnneu:1iun Timeouts IE

Refresh counters every |15 | seconds. O dizables refresh.
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Network Statistics

Ethernet Statistics

muotfec (unit number 0);
Flags: (0xB063) UP BROADCAST MULTICAST ARP RUMMNING
Type: ETHERMNET_CSMACD
Internet address: 130.151.137.30
Broadcast address: 130.151.255.244
Metmask Offf0000 Subnetmask Dxfffe00
Ethernet address is 00:00:he:06:00:15
fetric is 0
Maximum Transfer Unit size is 1500
142484 packets received; 117 packets sent
14147 multicast packets received
0 multicast packets sent
Qinput errors; 0 output errars
0 callisions; O dropped

Refresh counters every |15 seconds. 0 disables refresh.

Miscellaneous

Encapsulation Statistics

|D:nmman:is Received ﬁ
|FIE|:|IiE.s dent F
| Enor Replies Sert |E | Curnulative Ercap (TCF) Connections ﬁ
| Commands Sert | 0| [Active Total Encap (TCF Commections | O
|Heplies Received |E |.ﬂ.ctive [rcotning Ercap (TCF Conkections ﬁ
|Err|:ur Feplies Received |E |.ﬂ.ctiue Dutgoing Encap (TCF Connections |_EI
| Unhardle) Commands 0| [ Total Encap (TCF) Conrection Limit |64
[ Unhandle! Bart Data | 0/| [ Incoming Eneap (TCP Connection Limit |48
BadSessionlD |0 | | Dutpoing Encap (TCF) Conrection Limit |32
| Bl Taret ID o
|L|n5up|:-:|rl:a:i Rewision |E

Refiesh counters every Fsa:nrds. 0 disables wefesh,
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Miscellaneous (continued)

Enet/IP (CIP} Statistics

|EPLI Utilization Percertage |4=3.

|ﬁlcti‘ue Class 1 Conrections |

| Active Class 3 Connestions (Cliert) |

|.ﬂ.ctive Class 3 Conrections {Semen |

| Class 1 Consurmer Trans port Limit

| Class 1 Producer Trans part Limnit

|

|

| Class 3 Transpart Limit |
| UCHIM Transaetion (Clien] Limit |
| UChIM Transation [Semest Limit |
|

|

|

|

| ICHM Worst Backlog {Cliert)
| UCHM Curert Bac o (Cliend
| ICIM Worst Backlog {Semer
| UCHM Curent B klos (Serven

Refiesh courders every Esa:nrds. 0 dizables wefiesh,
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Appendix C

What This Appendix
Contains

Installing the RSLinx
Software

Configuring the RSLinx Ethernet
Communication Driver

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

The following table lists the contents of this appendix and where to
find specific information:

For information about See page
Installing the RSLinx Software C-1
Configuring the AB_ETH Driver C-2

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.

You will see the Run pop-up window.

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

4. Click on OK.

You will see the progress bar, followed by the welcome screen.
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C-2  Configuring the RSLinx Ethernet Communication Driver

Configuring the
AB_ETH Driver
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To configure the AB-ETH Ethernet communication driver perform the
following steps:

1. Start RSLinx.

*'Q\ RSLinx Professional - [ASWho - 1]
- File  Edit View [Glyiyy L Station DDEAOPC Secwity Window Help == x|
o RSwh
=B & Sle B
Corfigure Sharteuls g bl
g 1 1 Canfigure Client Applications...
5 LimsBalet  £origue CIP Options E“E E: IE E“E
25 ABKT-, Configure Gateway.. Liny Gateways 4B_KT-1Data  AB_KTC
EER I Y o [ S Ethermet Highway Plus ~ ControlMet
Diiver Diagnostics
CIP Diagnostics...
Gateway Diagnostics...
Configure communication hardware 08/31/00 | 09:40AM 2

2. From the Communications menu, select Configure Drivers.

3. Click on the arrow to the right of the Available Driver Types box.
The Available Driver Types list will appear.

Configure Drivers [ 2] =]

x

~ Awailable Driver T ppes

| = addNew... |
F5-732 DF] derices | Heb
LE thernet d 3

0 1784-KTC] far C ralMet devices
1784KTATHDPETHD] for DH+/DH-485 devices
DF1 Polling b aster Driver Status

1784-PCC for ContralMet devices Running

1784-PCIC for ControlNet devices a
1747PIC / 4IC+ device

DF1 Slave Driver Startup...
5-3 3D/5D2 for DH+ devices

irtual B ackplane Diriver

DeviceMet Drivers [1784-PCD/PCIDS 1770-KFD, SDNPT diivers]
PLCE [DH+] Emulator diiver

SLC 500 (DH485] Emulator driver Stop
1784-PCHEK for DH+/DH-485 devices
SoftLogix5 driver

Remote Devices wia Ling Gateway

d

Cloze

Canfigure:
Running

Start

ddidd

Delete

4. Select Ethernet Devices and click on Add/New. You will be
prompted to name the driver.

Add Hew R5Linx Driver x|

Chooze a name for the new driver.
[15 characters masimnm]

[4B_ETHA

5. Select the default driver name (e.g., AB_ETH-1) or type in your
own name and click on OK.



Configuring the RSLinx Ethernet Communication Driver

C-3

The Configure driver window will appear with the Station

Mapping page open.

Configure dniver: AB_ETH-1 HE
Station M apping |
Station | Host Mame Add Mew
1]
1 [ENERETE | EEEEEE
B3 Drriver
ag | Cancel | Lppli | Help |

6. Click on Add New and enter the IP address or Host Name of your
Ethernet device (e.g., 130.130.130.2, “Pumpl”, etc.).

7. Repeat step 6 for each additional Ethernet device you need to

aCcess.

Configure diiver: AB_ETH-1 HE
Station M apping |
Station Host Name Add New I
1]
] 1301301302 @eke |
2 [130.130130.3 |
%} Drrivver
ak. | Cancel | Apply %l Help |

8. When you are done entering the IP addresses, click on Apply.
Then click on OK to close the Configure driver window.

Publication 1794-UMOO6A-EN-P - July 2001



C-4  Configuring the RSLinx Ethernet Communication Driver

The new driver will appear in the list of configured drivers. (Your
list will display the drivers you have configured on your
workstation.)

Configure Drivers

—Available Driver Types:

LCloze
IEthernet devices j Add Mew. .. |

Help

d.

— Configured Dirivers:

| Mame and Description Status
WWM Canfigure...

Running

SB_KT-1 DH+ Star0 AddeD700 RONNING

AB_KTC-1 CMet Mode:17 Addrd000 InteMane BUMMING Running —

Start
Stop

Delete

ddili

9. Close RSLinx
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