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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 these
products 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. In no event will Allen-Bradley be responsible or
liable for indirect or consequential damage resulting from the use or
application of these products.

Any illustrations, charts, sample programs, and layout examples
shown in this publication 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 publication, notes may be used to make you aware of
safety considerations. The following annotations and their
accompanying statements help you to identify a potential hazard,
avoid a potential hazard, and recognize the consequences of a
potential hazard:

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

Identifies information about practices or
circumstances that can lead to personal injury or
death, property damage, or economic loss.

ATTENTION

g g

IMPORTANT Iden_tifie_s information that ig critical for successful
application and understanding of the product.




i Before you contact Rockwell Automation for technical assistance, we
Rockwell Automation : T te _ :
S t suggest you please review the troubleshooting information contained
uppor in this publication first.

If the problem persists, call your local Rockwell Automation
representative or contact Rockwell Automation in one of the
following ways:

Phone United 1.440.646.5800
States/Canada

Outside United You can access the phone number for your

States/Canada | country via the Internet:

1. Go to http://www.ab.com

2. Click on Product Support
(http://support.automation.rockwell.com)

3. Under Support Centers, click on Contact
Information

Internet ] 1. Go to http://www.ab.com

2. Click on Product Support
(http://support.automation.rockwell.com)

Your Questions or Comments on this Manual

If you find a problem with this manual, please notify us of it on the
enclosed How Are We Doing form.






Preface

What this Preface Contains

Who Should Use
This Manual

About This User Manual

This preface describes how to use this manual. The following table
describes what this preface contains and where to find specific
information.

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

This manual is intended for control engineers and technicians who are
installing, programming, and maintaining a control system that
communicates on an EtherNet/IP network through a 1756-ENBT
Bridge.

We assume you have a good understanding of Ethernet and the

(TCP/IP) protocol. This user manual contains a brief description of
Ethernet and TCP/IP in Chapter 3.
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Common Techniques
Used in This Manual

How To Use This Manual
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The following conventions are used throughout this manual:
 Bulleted lists provide information, not procedural steps.
» Numbered lists provide sequential steps.

 Information in bold contained within text identifies menu
windows, or screen options, screen names and areas of the
screen, such as dialog boxes, status bars, radio buttons and
parameters.

This symbol identifies helpful tips.

Screen captures are pictures of the software’s
actual screens. The names of screen buttons and
fields are often in bold in the text of a
procedure. Pictures of keys represent the actual
keys you press.

This manual provides an overview of the 1756-ENBT module, as well
as general information about Ethernet. It describes how to install and
configure the module, and provides four example applications
showing how to use the module to communicate over EtherNet/IP.

The example applications are intended as building blocks to help you
get your own network up and running. We recommend that you set
up and run the example applications and use them as a guide for
setting up your own system.
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About the Example Applications

The example applications presented in this manual are as follows:

Using Rack Optimized 1/0 (chapter 5)

Using Analog 1/0 with Direct Connection (chapter 6)

Using Produced and Consumed tags (chapter 7)

Communicating with FLEX I/O (chapter 8)

Here’s an example of the type of system you'll be creating:

Slot 0 1 Slot 0 1 2 3
P i 5] o
e [

Local — = Data il Remot_e
Chassis || =—= I Chassis
Logix5550 j 1756-ENBT 1756-ENBT 1756-0F8
Controller 130.130.130.2 130.130.130.3 Analog Output

Switch | 1756-0B16l
Digital Output
130.130.130.1
1756-1B16I
Digital Input

Programming
Terminal
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System Components

We used the following components for the example applications:

Quantity Product Name

Catalog Number

Hardware
2 ControlLogix Chassis 1756-A4, (or -A7, -A13, -A13, -Al7)
2 ControlLogix Power Supply 1756-PAT72, (or -PB72)
2 ControlLogix EtherNet/IP Bridge Module 1756-ENBT
2 Logix5550 Controller 1756-L1
1 ControlLogix Analog Output Module 1756-0F8
1 ControlLogix Digital Input Module 1756-I1B16I
1 ControlLogix Digital Output Module 1756-0B16I
1 FLEX 1/0 EtherNet/IP Adapter 1794-AENT
1 FLEX 1/0 Digital Input Module 1794-1B16
1 FLEX I/0 Digital Output Module 1794-0B16
1 Personal computer that supports RSLogix Any appropriate model running
5000 software Windows NT 4.0, Service Pack 5 or
higher
1 Ethernet switch Refer to manufacturer’s
specifications
Associated media and connectors as needed
Software
1 RSLinx V2.30 9355-WAB, -WABOEM, -WABC
1 RSLogix 5000 programming software V8.1 9324-RLD300ENE
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Where to Find More
Information

For information about

Refer to the following Rockwell publications as heeded for additional
help when setting up and using your network.

See this publication

Publication number

Using Ethernet for industrial control EtherNet/IP Performance and Application Guide ENET-AP001
EtherNet/IP media EtherNet/IP Media Planning and Installation Guide ENET-INOO1
1756-ENBT module ControlLogix EtherNet/IP Bridge Module Installation Instructions 1756-IN019
ControlLogix chassis ControlLogix Chassis Installation instructions 1756-IN080
ControlLogix power supplies ControlLogix Power Supplies Installation Instructions 1756-5.67 (PA72/PBT72)
1756-5.78 (PA75/PBT5)

Logix5550 programmable controllers | Logix5550 Controller User Manual 1756-UM012
ControlLogix analog I/0 modules ControlLogix Analog I/0 Users Manual 1756-6.5.9
ControlLogix digital /0 modules ControlLogix Digital 1/0 Users Manual 1756-UM058
FLEX I/0 EtherNet/IP adapter FLEX I/0 EtherNet/IP Adapter Installation Instructions 1794-IN082

FLEX I/0 EtherNet/IP Adapter User Manual 1794-UM006
FLEX I/0 input and output modules FLEX I/0 and FLEX Integra Technical Data Manual 1794-2.1
RSLogix 5000 programming software(®) | Getting Results with RSLogix5000 LG5000-GR0O01
RSLinx communications software® RSLinx Lite User's Guide 9399-UM007

U™ See also the tutorials and Help menus provided with this software.

>

TIP

>

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

http://www.theautomationbookstore.com.

Rockwell Software products are provided with
extensive tutorials and online Help. We recommend
that you use the tutorials and Help menus 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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Notes:
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Chapter 1

What This Chapter Contains

Module Features

About the 1756-ENBT Module

This chapter provides an overview of the ControlLogix 1756-ENBT
module, its primary features, what it does, and how to use it. You will
need to understand the concepts discussed in this chapter to configure
your EtherNet/IP Bridge module and use it in a control system. The
following table lists where to find specific information in this chapter.

For information about See page
Module Features 11
What the Module Does 1-2
Hardware/Software Compatibility 1-2
Support of Rack Optimized and Direct Connections 1-2
Mixing Rack Optimized and Direct Connections 1-3
Use of the Control and Information Protocol (CIP) 1-4
Understanding the Producer/Consumer Model 1-4
Specifying the Requested Packet Interval (RPI) 1-5

The 1756-ENBT module’s features include:

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

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

 Half/Full Duplex 10 Mbit or 100 Mbit operation

» removal or insertion under power

» number of modules per chassis limited only by chassis size

e communication to and from other ControlLogix modules in the
same chassis

e communication supported by RSLinx software

» configurable via RSLinx or standard BootP tools
* no network scheduling required

* no routing tables required
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Hardware/Software
Compatibility

What the Module Does

Support of Rack Optimized
and Direct Connections

Publication 1756-UM050A-EN-P - December 2001

The 1756-ENBT module is compatible with the following product’s

firmware versions and software releases. Contact Rockwell

Automation if you need software or firmware upgrades to use this

equipment.;
Product Firmware Version/
Software Release
1756-ENBT module 1.x or higher
1756-ENET/A/B 1.18 or higher
1794-AENT 1.x
Logix 5550 Controller 8.1 or higher

PanelView

All Ethernet compatible models

RSLogix 5000 software

8.1 or higher

RSLinx software

2.3 or higher

The 1756-ENBT module performs two primary tasks:

1. Control of real time I/0 data (also known as “implicit messaging”)
in conjunction with a Logix controller. The 1756-ENBT module may
serve as a bridge between 1/0 modules and the network, or as a
bridge between the controller and the network.

ouvigioir
—Aw=m

EtherNet/IP Network

I/0

—m=m

110

10 110

—wm=m

I/0

—w=m

I/0

2. Support of messaging data for configuration and programming
information, operator interfaces, etc. (also known as “explicit

messaging.”).

The 1756-ENBT module supports both Rack Optimized and Direct

Connections. A direct connection is a real-time data transfer link

between the controller and the device that occupies the slot that the

configuration data references. A rack optimized connection is a

grouping of data from more than one 1/0 module into a single block

of data sent over a single connection.
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Rack optimized connections reduce the total number of connections
needed to transfer data when using many 1/0 modules in a system.
The following example illustrates the benefit of rack optimized
connections.

Assume you have set up a system that contains 10 discrete 1/0
modules in a remote ControlLogix chassis. If you use direct
connections to transfer data to each of the these 1/0 modules, you
need 10 connections to transfer all of the data, one to each of the ten
I/0 modules. If you use a rack-optimized connection to transfer the
data, you only need a single connection — the connection to the
1756-ENBT module.

IMPORTANT Alt_hpugh 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 digital 1/0
modules. Analog 1/0 requires direct connections.

» Rack optimized connections can contain I/0 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 1756-ENBT module.

See the EtherNet/IP Performance and Application Guide, publication
number ENET-APOQ01, for more information on connections.

Mixing Rack Optimized and Direct Connections

You can mix communication formats for different 1/0 modules in the
same chassis. 1/0 modules set up to use Rack Optimization will
communicate at the rate of the RPI (requested packet interval)
configured for the 1756-ENBT module. I/0 modules configured for
direct communication will communicate at their set RPI and ignore the
1756-ENBT module’s RPI.
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Use of the Control and
Information Protocol (CIP)

Understanding the
Producer/Consumer Model
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The 1756-ENBT module uses the Control and Information Protocol
(CIP). CIP is the application layer protocol specified for EtherNet/IP,
the Ethernet Industrial Protocol, as well as for ControlNet and
DeviceNet. It is a message-based protocol that implements a relative
path to send a message from the “producing” device in a system to the
“consuming” devices.

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

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

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

CIP uses the “producer/consumer” networking model, replacing the
old source/destination (master/slave) model. The producer/consumer
model reduces network traffic and increases speed of transmission. In
traditional 1/0 systems, controllers poll input modules to obtain their
input status. In the CIP system digital 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 ControlLogix backplane and over the EtherNet/IP network.
This data exchange conforms to the producer/consumer model.
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You configure the producer and consumer by creating controller
scoped tags using RSLogix 5000 software (see chapter 7).

Tag Type Description Specify Using RSLogix5000 Software

Produced? Tags that the controller produced for other  Enabled for producing
nodes to consume. Number of consumers allowed

Consumed® Tags whose values are produced by another Name of controller that owns the tag the local controller wants
controller. to consume

Tag name or instance that the local controller wants to consume
Data type of the tag to consume

Update interval of how often the local controller consumes the tag
data

W Produced and consumed tags must be controller-scoped tags of DINT or REAL data type, or in an array or structure.

Specifying the Requested
Packet Interval (RPI)

What's Next?

The RPI is the update rate specified for a particular piece of data on
the network. The RPI can be specified for an entire rack (using a rack
optimized connection) or for a particular module (using direct
connection). When you add a module to the I/0 configuration of a
controller, you must enter the RPI as a parameter. ‘This value specifies
how often to produce the data for that module. For example, if you
specify an RPI of 50ms, it means that every 50ms the 1/0 module
should send its data to the controller or that the controller should send
its data to the I/0O module.

RPIs are only used for modules that produce data. For example a local
1756-ENBT module (i.e., an ENB module in the same chassis as the
controller) does not require an RPI because it is not a data-producing
member of the system; it is used only as a bridge to remote racks.

The following chapter describes how to physically install the
EtherNet/IP Bridge module and connect it to the network.
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Chapter 2

Installing the 1756-ENBT Module

What This Chapter Contains This chapter describes how to physically install the module in the
ControlLogix chassis and connect it to the network. The following

table describes what this chapter contains and where to find specific

information.

For information about See page
Identifying Module Components 2-2
Preparing the Chassis for Module Installation 2-2
Determining Module Slot Location 2-3
Installing the Module in the Chassis 2-4
Removing or Replacing the Module (when applicable) 2-5
Installing or Removing the Module Under Power 2-6
Wiring the RJ45 Connector 2-6
Connecting the Module to the Network 2-7
Applying Chassis Power 2-8
Checking Power Supply and Module Status 2-8
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|dentifying Module Use the following figure to identify the external features of the
1756-ENBT module.
Components
i o Backplane
Front View Side View Connector
EtherNetIP '? \ | \ i
MO <l Front o E O]
b oo Panel =
L
D (O]
A N /
T MAC ID Label A
Insid
Ethemet connector (Inside) Eiﬁﬁi‘;’;‘:
L(:‘C;tc?ddu?g underside [ Bottom View ¢
7 - -
Front LL
o ||[F) [WELU =
31272-M Module I == I

i i Before you install the module, you must install and connect a
Preparing the Chassis for 2 |>L/ Instal the y |
Module Installation ontrolLogix chassis and power supply.

1756-A4
Chassis

Power
Supply

20805-M
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2-3

For information on installing these products, refer to the publications
listed in the following table.

Chassis Chassis Power Power Supply
Type Installation Supply Installation
Series B: 1756-A4, -A7, -A10, -A13 Pub. No. 1756-PA72/B Pub. No.
1756-IN080 1756-PB72/B 1756-5.67
1756-PA75/A Pub. No.
1756-5.78

1756-PB75/A

Determining Module
Slot Location

You can install the module in any slot in the ControlLogix chassis. You
can also install multiple 1756-ENBT modules in the same chassis. The
figure below shows chassis slot numbering in a 4-slot chassis. Slot 0 is

the first slot and is always the leftmost slot in the rack (the first slot to
the right of the power supply).

Power

Slot 0

Slot 2
Slot 1

0 0

Slot 3

AN

Supply

=z

Chassis
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Installing the Module

in the Chassis i

Align the circuit board
with top and bottom
guides in the chassis.

| — i |

Circuit Board

Slide the module into the chassis.
Make sure the module backplane
connector properly connects to the
chassis backplane.

3

The module is properly installed
when it is flush with the power
supply or other installed modules.

31276-M
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Removing or Replacing the
Module (when applicable)

1

Push on upper and lower module
tabs to disengage them.

31277-M

2
Slide module out of chassis.

‘ 31278-M

IMPORTANT _If you are replacing an existing module_W|th_ an
identical one, and you want to resume identical
system operation, you must install the new module
in the same slot.
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|n3ta||ing or Removing the This module is designed to be installed or removed while chassis
[ lied.
Module Under Power POWET 1> appTie

WARNING When you insert or remove a module while
backplane power is on, an electrical arc may occur.

An electrical arc can cause personal injury or
property damage by:

» sending an erroneous signal to your system’s
field device causing unintended machine motion
or loss of process control

» causing an explosion in a hazardous
environment

Repeated electrical arcing causes excessive wear to
contacts on both the module and its mating
connector. Worn contacts may create electrical
resistance that can affect module operation.

Wiring the RJ45 Connector Use an RJ45 connector to connect to the EtherNet/IP network. Wire
the connector according to the following illustration:

8 - NC

7 - NC

6 - RD- —
5 -meee NC —
L NC —
3 e RD+ —
2 - TD-

1 TD+

RJ 45

For detailed connection information, see the EtherNet/IP Media
Planning and Installation Guide, publication number ENET-INOO1.
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Connecting the Module to
the Network

WARNING

If you connect or disconnect the Ethernet cable with
power applied to this module 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.

Attach the RJ45 connector to the Ethernet port on the bottom of the
module as shown below:

31279-M

IMPORTANT

We recommend connecting the module to the
network via a 100MB Ethernet switch, which will
reduce collisions and lost packets and increase
network bandwidth. See Appendix E for important
information on autonegotiation requirements.

For detailed EtherNet/IP connection information, see
the following publications:

 EtherNet/IP Performance and Application Guide,
publication ENET-AP001

« EtherNet/IP Media Planning and Installation
Guide, publication ENET-IN0OO1
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Applying Chassis Power

Checking Power Supply
and Module Status

What's Next?
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31280-M

Check the LED indicators and alphanumeric display to determine if
the power supply and module are operating properly.

Alphanumeric
Display

’M

o — ——

OK indicator is
red during self-test,
then green.

LINK  NET

Power Supply 1280

Indicator is GREEN

The alphanumeric display should cycle through the following states:

“TEST - PASS - OK - REV x.x,” where “x.x” is the module’s firmware

revision. The display then alternates between “OK” and the module’s
default BOOTP address.

If the alphanumeric display and LED indicators do not produce the
expected states refer to Appendix A for help in troubleshooting your
module.

The following chapter describes some Ethernet basics you should
know before configuring your module.



Chapter 3

What This Chapter Contains

Ethernet Protocols

Before You Configure Your Module

This chapter describes some of the basics you should know about
Ethernet before you configure your 1756-ENBT module. The
following table describes where to find specific information in this
chapter.

For information about See page
Ethernet Protocols 31
Transmission Control Protocol/Internet Protocol (TCP/IP) 31
User Datagram Protocol (UDP) 3-2
Simple Network Management Protocol (SNMP) 3-2
Configuration Requirements 3-3
IP Address 3-3
Gateways 3-4
Subnet Mask 3-5
For More Information 3-6

On the most basic level, Ethernet is a wire or cable that connects
computers and peripheral devices so that they can communicate. The
actual wire used for the network is referred to as the network
“medium.” Beyond the physical medium, all Ethernet networks
support protocols that provide sophisticated data transfer and network
management functionality.

Transmission Control Protocol/Internet Protocol (TCP/IP)

Transmission Control Protocol/Internet Protocol (TCP/IP) is a
transport-layer protocol (TCP) and a network-layer protocol (IP)
commonly used in business environments for communication within
networks and across internetworks. The 1756-ENBT module uses
TCP/IP for “explicit” messaging, that is, messages in which time is not
a critical factor, such as uploading or downloading programs.

Publication 1756-UM050A-EN-P - December 2001



3-2  Before You Configure Your Module

Publication 1756-UM050A-EN-P - December 2001

User Datagram Protocol (UDP)

UDP is a much simpler transport protocol. It is connectionless and
provides a very simple capability to send datagrams between two
devices. UDP is used by applications that implement their own
handshaking between devices and only want a minimal transport
service. UDP is smaller, simpler, and faster than TCP and can operate
in unicast, multicast, or broadcast mode. The 1756-ENBT module
employs UDP for real time 1/0 messaging.

EtherNet/IP

EtherNet/IP applies a common application layer over Ethernet by
encapsulating messages in TCP/UDP/IP. This common application
layer is the control and information protocol (CIP, see chapter 1),
which provides interoperability and interchangeability of industrial
automation and control devices on Ethernet. EtherNet/IP supports
both real-time I/0 (“implicit” messaging) and explicit messaging.

Refer to the EtherNet/IP Performance and Application Guide,
publication number ENET-AP001, for more information on the
EtherNet/IP protocol.

Simple Network Management Protocol (SNMP)

Simple Network Management Protocol (SNMP) is a standard for
network management within TCP/IP environments. This lets client
applications monitor and manage network information on host
computers and gateways.

SNMP uses a distributed architecture consisting of management
systems and agents. Data is passed from SNMP agents, which are
hardware and/or software processes reporting activity in each
network device (switch, router, bridge, etc.) to the workstation
console used to oversee the network. The agents return information
contained in a MIB (Management Information Base), which is a data
structure that defines what is obtainable from the device and what can
be controlled (turned off, on, etc.).

The ENBT module is an agent, and its primary function is to process
the operations requested by the management system. The 1756-ENBT
module supports the SNMP protocol at the MIB Il level.
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Configuration
Requirements

Class A

Class B

Class C

EXAMPLE

Before you can use your 1756-ENBT module, you must configure its
IP address, gateway address, and subnet mask. The module ships with
the Rockwell BootP utility, which you can use to perform the
configuration. You can also use RSLinx software, generic BootP
software, or, within some limitations, a DHCP server. These methods
are described in chapter 4.

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
1756-ENBT module) must have a unique IP address.

The IP address is 32 bits long and has a net ID part and a host ID part.
Each network is a Class A, Class B, or Class C network. The class of a
network determines how an IP address is formatted.

01 8 16 24 31
(0] net 1D | host ID |
01 8 16 24 31
| 1 | 0 | net ID host ID |
0 1 8 16 24 31
[ 1]1]0] net ID | host ID |

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:

10000010 00000000 00000000 00000001 is written as 130.0.0.1.

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

Range of firstinteger | Class Range of firstinteger | Class
0-127 A 192 - 223 C
128-191 B 224 - 255 other
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Contact your network administrator or the Network
Information Center for a unique fixed IP address to
> assign to your module.

For more information on Internet addressing, see Comer, Douglas E;
Internetworking with TCP-IP, Volume 1: Protocols and Architecture;
Englewood Cliffs, N.J.: Prentice-Hall, 1990.

Gateways

A gateway connects 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 to a MAC
address and communicate with C directly.

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

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

Subnet Mask

Subnet addressing is an extension of the IP address scheme that
allows a site to use a single net ID for multiple physical networks.
Routing outside of the site continues by dividing the IP address into a
net ID and a host ID via the class. Inside a site, the subnet mask is
used to redivide the IP address into a custom net ID portion and host
ID portion.

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 112111112 11000000 00000000 = 255.255.192.0

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.

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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For More Information For more information about Ethernet, refer to the following
publications:
* Internetworking with TCP/IP ISBN 0-13-216987-8
Vol. 1, 2nd ed.

by Douglas E. Comer

» The Ethernet Management Guide —  ISBN 0-07-046320-4
Keeping The Link

e An Introduction to TCP/IP ISBN 3-540-96651-X

e Computer Networks ISBN 0-13-162959-X
by Andrew S. Tanenbaum

What's Next? Thedf?IIowing chapter describes how to configure your 1756-ENBT
module.
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Chapter 4

What This Chapter Contains

Configuring the 1756-ENBT Module

Before you can use your 1756-ENBT module in a network you must
configure it by providing an IP address, Gateway address, and Subnet
mask. There are several way you can do this:

1. Using the Rockwell BootP utility that ships with RSLogix 5000
software.

2. Using RSLinx.
3. Using a third party BootP server.

4. Having your network administrator configure the module via the
network server

This chapter describes these procedures for configuring the
1756-ENBT module. The following table describes where to find
specific information.

For information about See page
Using the Rockwell BootP Utility 4-2
Using Force IP Renew To Reconfigure a Device 4-4
Saving the Relation List 4-6
Using RSLinx Software 4-7
Using a Third Party BootP Server 4-10
Using DHCP Software to Configure Your Module 4-12
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Using the Rockwell The Rockwell BootP utility is a stand alone program that incorporates
BootP Utilit the functionality of standard BootP software with a user friendly
00 Hity 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 i B3

File Toolz Help

—BOOTP Reguest Histary

[hr:min: g2c) | Ethermet Address [MALC) | IP Address | Subnet Magk | Gateway |ﬂ

141826 00:00:BC: 05:00:
1418:26 00:00:BC:06:00:

; B 00-BC OE:00:BC
141815 00 00:BC-05-0067

14:18;15 00:00:BC:05:00:68 LI
— Relation List
MNew | Ethernet Address [MAC) | IP Address | Subnet Magk | Gateway

[ilete |
Eiatile BIHNE |
WigatlE BDDTPl
Farnee 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 (MAC).

EthernetAddress[MAC]ZIUU:UU:BC:UE:UU:EB
IPAddress:| 130 . 130 . 130 . 2
SubnetMask:( 265 . 2656 . [ . 0
Gateway:l 0o .0 .0 . 0D

ak il Canicel |

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, Subn
Mask, and Gateway (if applicable).

et

B BOOTP Server [_ =] ]

File Tool: Help

—BOOTP Request History
hr:min:zec) | Ethernet Address [MALC) | IP Address | Subnet Mask | Gateway |:|
14:20:36 00:00:BC:05:00:67 ey
14:20:33 00 00:BC: 06 00:6C
14:20:28 00:00:BC:05:00:67
14:20:26 00 00:BC: 0E: 00:6C
14:20:23 00:00:BC:05:00:67
14:20:41 00:00:BC: 06 00:6C
14:20:20 00:00:BC:05:00:67 ;I
— Relation List
MNew | Ethernet Address [MAC] | IP Address | Subnet Mazk | G ateway
Delete | [0: 00: B C: 05: 00: 55 3
Enable BOOTP |
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 configur
you assigned and not issue a BootP request.

ation

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 | Subret Magk | G ateway

— Relation List

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

7

[Velete

Eriatsle BE HE:
[igatle BNETE

EoreelE Eenew

HAie

— Statu:

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

Hew Entry

Ethemet Address (MAC) [00:00:5C:05:00:08
IPAddress:| 130 . 130 . 130 . 4
SubnetMask:l 26h 266 . 0 . O
Gateway:l o .0 .0 .0

QK 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.

FE BOOTP Server i B3

File Toolz Help

—BOOTP Reguest Histary

[hr:min: g2c) | Ethermet Address [MALC) | IP Address | Subnet Magk | Gateway

— Relation List

MNew | I Ethernet Address [MAC) | IP Address | Subnet Magk | Gateway
Delete | Q0:00:BC:05:00: 05 1301301304 2Rh 285 10
Enable BOOTP |
Dizable BOOTP |

Force IF'L‘.E ERnEw |

— 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.

RS BOOTP Server M E
File Toolz Help
—BOOTP Request Histary
[hr:mir: zec) | Ethernet Address [MAC) | IP Address | Subnet Mask | Gateway
10:05:32 00:00:BC:05:00:08 130.130.130.4 2RA.255.0.0
— Relation List
New I Ethemet Address [MAC] | IP Address | Subnet Mazk | Gateway
Delte | 00:00:BC:05:00:08 130.130.130.4 256.255.0.0
Enablz BOOTF |
Disable BOOTP |
— Status
Sent 130.130.130.4 to Ethermet address 00:00:BC:05:00: 08

The device is how 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:

FS BOOTP Server [_ (o]
J§=0 Tool: Help
New zt History
Open
5 | Ethernet Address [MALC) | IP Address | Subnet Mask | Gateway -
235 00:00: B C:05:00:05 1301301303 256.255.0.0
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
~ Relation List
New | Ethemet Addrezs [MAC) | IP Address | Subnet Mask | Gateway
T (00:00:BC:05:00.08 130130.130.3 255.255.0.0
00:00:BC:08:00: 37 1301301304 2BR.285.0.0

gt B W
[Digable BOONE

m

Eoree )| F Eerew

— 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 in: Ia Bootp Server j gl

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

File narne: IEontrnI Syztem Configuration Save D I

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 RSLinx Software

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

Look in: Ia Bootp Server j gl

Configuration. bpc

File: name: |Enntro| Swystemn Configuration.bpe Open

Files of type: IEDDtp Config Files [*.bpc] j Cancel |

You can use RSLinx software, version 2.2 or higher, to configure the
1756-ENBT module via a ControlNet or Data Highway Plus network,
or via the serial port on a Logix 5550 processot, if you insert the
1756-ENBT module into a ControlLogix chassis containing:

» a 1756-CNB module connected to your workstation via
ControlNet, or

» a 1756-DHRIO module connected to your workstation via DH+,
or

 a Logix 5550 processor connected to your workstation via its
serial port.

You must have an appropriate communication driver configured in
RSLinx. After configuring the 1756-ENBT module, you can move it to
the chassis where you want to use it.

To configure the 1756-ENBT module using RSLinx, perform the
following steps:

1. Insert the 1756-ENBT module in the ControlLogix chassis with the
communications module you will be using.

2. Start RSLinx.
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The RSWho window will open.

‘_Q.‘ R5Linx Professional - [R5Who - 1]
=% File Edt Miew Communications Station DDE/OPC Secwrity ‘WwWindow Help

2| #| £18] @lie| ¥

IV Autobrovwse | Fiefrest I B

Erowsing - node 1 found

['5- ] Warkstation, SOXNKDT
fﬁ Linx Gateways, Ethernet
SR E DFi-1 DR

(2% AB_ETH-1, Ethemet Q
(-2 TCP-1. Ethemet

For Help, press F1

01
1756-L1/..

[ 06/20/01 [11:134M 7

3. Select the appropriate driver (e.g., AB_KT-1 for Data Highway Plus,

AB_KTC-1 for ControlNet, or AB_DF1-1 for the Logix 5550’s serial

port).

The following example uses the AB_DF1-1 driver. You can perform
the same steps using one of the other drivers.

"Q.\ RSLinx Professional - [R5Who - 1]

=% Fil= Edit Wiew Communications Station DDE/OPC  Security Window Help

[_ O[]
=18 ]

| = £18] Blie| ¥|

IV Autcbrowse | Fiefresh I Mot Brovsing

EIQ ‘whorkstation, BEHNEOT
-,5‘?5 Lirw Gateveays, Ethemet
El-#& AB_DF1-1, DF1
- E-f] 011756144 LOGIXGEE0, 1756-L1 44 LOGIE550
! -8 Backplane, 175647 /4

o 00, 1756-L1 /4 LOGI<5550
01, 1756-ENBT A8, 1 7SE-ENBT /i
! w02 1756 DHRID/B:51 756 DHRID /B
@ f] 03.1756-CNE/E, 1756-CNE/B
&5 AB_ETH-1. Ethemet

EEE T

CP-1, Ethemet

[+

Faor Help, press F1

T

& Ethemet

[ 06/20/00 [11:178M 2

4. Expand the driver tree through the backplane of the chassis

containing the 1756-ENBT module and right click on the module.
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The following pop-up menu will appear.

Femove

Drriver Diagnostics
Canfigure Driver

Device Properties
bodule Statistics
bodule Configuration

5. Select Module Configuration, then select the Port
Configuration tab.

1756-EMBT Configuration [ 7]

General Port Configuration I

rl%?ljbtain IP Address from Bootp Server
P Acldress: IEIREE
Subnet Mask: | 25 .25 . 0 .0

ﬁateway.ﬂ.ddress:l o . o0 . 0 .0

ErimargrlName I T o0 0 _ 0
Server:

Secondany

Narme Server: I 0 .o .0 .18

Diomain Name: I

aK I Cancel | Appl | Help |

6. Uncheck the Obtain IP Address from BootP Server box.

7. Enter the desired IP Address, Subnet Mask, and optional
Gateway Address. The values we used for one of the 1756-ENBT
modules in the example applications are shown above.

8. Click on OK.

You can now move the module to another chassis and access it over
your network using this configuration.
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Using a Third Party

BootP Server
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EXAMPLE

The 1756-ENBT module factory default is BootP enabled. 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 1756-ENBT module:

#

# 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 rfc1048 for
1756-ENBT)

#

#

T

# default values for 1756-ENBT
icp.defaults:\
ht=ether:\
vm=rfc1048:\
sm=255.255.254.0:\
gw=130.151.132.1

#
7+

zappa0:\
tc=icp.defaults:\
ha=0000bc03404f:\
ip=130.151.132.121

zappal:\
tc=icp.defaults:\
ha=0000bc034073:\
ip=130.151.132.122
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Ethernet Address

Go:oo:sc:oe:oo:es

)

zappa2:\

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

To use a BootP server to configure the 1756-ENBT module perform
the following steps:

1.

2.

Access and open the BootP tab file using a text editor.
Enter the IP address of your module.

If you need more information on setting IP addresses, refer to
pages 3-3 to 3-4.

. Use the text editor to enter the Ethernet hardware address

(MAC ID) of your module. You must enter all digits, including
zZeroes.

IMPORTANT When using the BootP protocol, you must enter the

Ethernet hardware address of your module. Rockwell
assigns each 1756-ENBT module a unique 48-bit
hardware address at the factory. The address is
printed on a label on the side of the module. It
consists of six hexadecimal digits separated by dots,
as shown at left. This address is fixed by the
hardware, and cannot be changed.

6.

If you change or replace this 1756-ENBT module, you must enter
the new Ethernet hardware address of the module when you
configure the new module.

. Enter the optional Gateway Address.

If you need more information on assigning gateway addresses,
refer to page 3-4.

. Enter the optional Subnet Mask

If you need more information on selecting subnet masks, refer to
page 3-5.

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 Module

What's Next?
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DHCP (Dynamic Host Configuration Protocol) software automatically
assigns IP 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 module. A
BootP client, such as the 1756-ENBT module, can boot from a DHCP
server only if the DHCP server is specifically written to also handle
BootP queries. This is specific to the DHCP software package you use.
Check with your system administrator to see if your DHCP package
supports BootP commands and manual IP allocation.

The 1756-ENBT module must be assigned a fixed
ATTENTION network address. The IP address of this module 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 remote digital 1/0 using a rack optimized connection.



Chapter 5

Using Rack Optimized 1/0

About the Examp|e This exa(\jmplel uses rackc?pltimizded codnrcwlections to read c(lja_ltq frlom a
: : remote digital input module and send data to a remote digital output

Application Aol s Jrat ot

What you will do See page

Set Up the Hardware 5-2

Create the Example Application 5-3

Add the Local Ethernet Bridge to the 1/0 Configuration 5-4

Add the Remote Ethernet Bridge to the I/0 Configuration 5-6

Add the Remote I/0 Modules to the I/0 Configuration 5-8

Add the Remote Digital Input Module 5-8

Add the Remote Digital Output Module 5-10

Edit the Controller Tags 5-12

Create the Ladder Program 5-14

Download the Program to the Controller 5-15

Test the Example Application 5-16
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Set Up the Hardware

Publication 1756-UM050A-EN-P - December 2001

For this example, one ControlLogix chassis contains a Logix 5550
controller in slot 0 and a 1756-ENBT module in slot 1. A second
chassis contains a 1756-ENBT module in slot 0 and the I/O modules in
slots 1 and 2.

Slot 0 1 Slot 0 1 2
7] [ ] )]
(e = = F
LOC&| ) ] Data Remote
Chassis -4 - Chassis
Logix5550 1756-ENBT 1756-ENBT T
Controller 130.130.130.2 130.130.130.3 1?5_6-0816|
Switch Digital Output
1756-1B16I
130.130.130.1 Digital Input

Programming
Terminal

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

» Note that in the example application, the Logix5550 controller,
I/0 modules, and the 1756-ENBT modules are in the slots
shown above.

* Verify the IP addresses for your PC and 1756-ENBT modules
(see chapter 4).

« Verify that all wiring and cabling is properly connected.

» Make sure you have your communication driver (e.g.,
AB_ETH-1) 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 [[5]x]
File Edit View Search Logic Communications Tools Window Help
a==] 2] 2= 2 B EE I NE L EE
LT —
:u:unlmllelE oo ' K = = N 1|
DO e gy 4|12 \Favorites LB X TmeriCourtsr _&_Inputioutput

HEEar ==
Bedundancy B0 il

ﬁa Path [p8_KTCAT \Backplane'd =

Feady

2. From the File menu, select New.

The New Controller pop-up window will open.

New Controller x|
“endor: Allen-Bradley

Tupe: I'I?'EE-L'I ControlLogix 5550 Contraller j ak I
™| Fedundancy Enatied Cancel |
Mame: IEthemet_ID_EontroIIer Help |

Description:  [Contral Processar for Ethemet Rack Optimized |« |
0

Chassis Type: I'I?"EE-A? 7-Slot ControlLogi= Chassis j
Slat: IU _|::' Fevisian: IB I1 _%
Create Ir: IC:\F!SLDgi:-: 5000%Projects Browse... |

3. Enter an appropriate name for the Controller, e.g.,
“Ethernet_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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You now add the remote digital I/0 modules to the controller’s 1/0
configuration. To do this you first add the local 1756-ENBT module to
the 1/0 configuration. Next you add the 1756-ENBT in the remote
chassis with the digital 1/0 modules as a “child” of the local
1756-ENBT module. Then you add the 1/0 modules as “children” of
the remote 1756-ENBT module.

Add the Local Ethernet Bridge to the I/0 Configuration

1. Select the 10 Configuration folder in the project window and
click the right mouse button.

=25 Contraller Etherrnet_[0_Contraller
A Controller Tags
----- [£3 Contraller Fault Handler
----- 3 Power-Up Handler
=5 Tasks
-4 MainTask
El% b ainProgram
X Program Tags
- M ainF outine
----- (3 Unscheduled Programs

Eﬁ |Jzer-Defined
|:§|--Eﬁ7 Predefined
L Module-Defined

- Y I

Mew bModule...

[0t
(B
Faste

Eirat

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

Select Module Type
Tvpe: I ajor Bevision:
|1?58-ENBT£A |-| vl
Tvpe | Description I
1756-DMF30 1756 5F3000 Drive Interface ;I
1756-DMB 1756 DeviceMet Scanner
1756-ENBF /4 1756 10/100 Mbpz Ethemet Bridge, Fiber Media

1756-EMBT /A
1706-EMET /A

11756 10/100 Mbps Ethemet Bridge, Twisted-Pair Media
1756 Ethemnet Communication Interface

1756-EMET /B 1756 Ethernet Bridge

1756-HSC 1756 High Speed Counter

1756-1416 16 Point 79132 AC nput

1756-1416l 16 Point 791324 AC |zolated Input

1756-1480 8 Paint 79132 AC Diagnostic [nput

1756-1B16 16 Poirt 10%-31.24 D Input

1756-IB160 16 Point 10%-30W DC Diagrogtic Input ;I
—Sho

yendor:lﬁ\ll x| W Other W Specialyl/0 Select Al |
W &spalog W Digtal W Communication W Motion W Processor Clear &1l |

0k I Cancel | Help I

3. Select the 1756-ENBT/A Ethernet Bridge and click on OK.

The Module Properties window will open.

Module Properties - Local [1756-ENBT/A 1.1] E
Type: 175E-EMBT A& 1756 104100 Mbps Ethernet Bridge, Twisted-Pair Media
Wendar: Allen-Bradley
Parerit: Local
Name: ILocaI_ENB Address / Host M ame
Diesaiaian | 1P Address: | 130 130 130 . 2

LI " Host Name: I{Unspecified}

Slat: |1 E
Bevizion: I‘I_ |1 _|:;' Electronic K{ing: IEompatibIe M odule ‘l

Cancel | < Back | Mext » | Finish »> I 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 Remote Ethernet Bridge to the I/O Configuration

Next, you must add the remote 1756-ENBT module as a “child” of the

local 1756-ENBT module.

EI'S 1/0 Configuration

B (111755-E1E T /A Local ENE

1. In the Project window, right click on the local 1756-ENBT module
under the I/O Configuration folder and select New Module from

Mew Module...

Cut
Copy
Fazte
Delete

Crozz Reference

it

Properties

the pop-up window.

The Select Module Type window will open.

Select Module Type

Type: I ajor Bevision:

I‘I?EB-ENBT.-’A m

Type | Description

1756-EMNBF /4 1756 10/100 Mbps Ethermet Bridge, Fiber Media

1756-ENET /4 1756 Ethemet Communication Interface

1756-EMET /B 1756-EMET /& et Bridge

1794-2ENF /4 1734 10100 Mbps Ethemet Adapter, Fiber Media

1794-BEMNT At 17594 10/100 Mbpsz Ethemet Adapter. Twisted-Pair Media

ETHERMET-MODULE Generic Ethernet Module

— Shaw
Wendar. |4l x| ¥ Other ¥ Specialyl/0 Select Al |
¥ tnalog W Digitsl W Communication W Motion W Processor Clear All |

o]

Cancel | Help |

2. Select the 1756-ENBT/A Ethernet Bridge from the list and click on

OK.
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The Module Properties window will open.

Module Properties - Local_EMB [1756-EMBT/A 1.1)

Type: 17EE-EMBT /4 1756 104100 Mbps Ethernet Bridge. Twisted-Pair Media
Wendor: Allen-Bradley
Farent: Local EMB

Address / Host Mame

MHame: IHemote_ENB

Description: % |P Address: I 130 130 0130 . 3

[~
j " Host Name: I{Unspecified}
[

Comm Format: IHack Optimization

Slat: ID _Ij Chassiz Size: |4 _Ij
BRevision: I‘I_ |1 _l::‘ Electronic Keying: ICompatibIe Module j

Cancel | < Bach | Mext » | Finizh =» I Help |

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

Name Remote ENB

IP Address 130.130.130.3
Chassis Size 4

Slot 0

Comm Format Rack Optimization
Electronic Keying Compatible Module

4. Click on Next.

The following page will open:

Module Properties - Local_EMB:0 [1756-EMBT /A 1.1)

BRequested Packet Interval [RPI): I 10.032 ms  [3.0- 7R0.0 ms)
r Inhibit kodule

™ Major Fault On Controller If Connection Fails 'hile in Bun Mode

Moduls Fault

Cancel | ¢ Back I Mest » I Firigh 2> | Help |

5. Make sure the Requested Packet Interval (RPI) is 5ms or greater
for this example.
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6. Click on the Finish button to accept the configuration. The remote
1756-ENBT module will appear indented under the local
1756-ENBT in the 1/0 Configuration folder.

EI'E [/0 Configuration
- ﬂ [1]1756-EMBT A8 Local_EMEB
ﬂ [O] 1756-EMBT A4 Remote_EME

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

You must now add the remote 1/0 modules to the 1/0 Configuration
List under the remote 1756-ENBT module.

In this example, you will add a a 1756-1B161 digital input module and
a 1756-0OB16l digital output module with standard configurations. Use
these steps as a guide when you are configuring different 1/0
modules for your actual system.

This example application uses the I/0 module
default configurations. For information on altering
> the default configurations see the ControlLogix

Digital 1/0 Module User Manual, publication
1756-6.5.8.

Add the Remote Digital Input Module

El'fl_“-_.l 140 Configuration
= ﬂ [1]1756-EMBT A8 Local EMB
i B[] 1756-EMNET /2 Remate_EMNE

Mew Module...

Cut
Copy
Fazte
Delete

Crozz Reference

it

Properties

1. Right click on the remote 1756-ENBT module under the 1/0
Configuration folder and select New Module.
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2. The Select Module Type window will open.

5Select Module Type

Tupe: Major Bevision:
|1 7aE-B16l m

Tupe |Descripti0n I
1756-ENET/B 1756 Ethernet Bridge -
1756-HSC 1756 High Speed Counter

17561416 16 Point 731324 AC Input

17561416l 16 Point 791324 AC |solated [nput

1756880 8 Point 79132 AC Diagnostic Input J
1756816 16 Point 108-31. 2 DC Input

16 Paint 100%-300 DC Diaghostic Input

1756-B16D
16l

16 Paint 1 ted Input
32 Paint 100-31.2% DC Input

1756-IC16 16 Point 30%-600 DC Input
1756-IF16 16 Channel Non-lsolated Yoltage/Current &nalog Input
1756-FEl E Charnel [zolated YoltageCurrent Analog Input LI
— Show
Eendor:l.&ll j IV Other ¥ Specialty 110 Select Al |
WV Analog W Digital W Commumication W Mdtion WV Processor Clear Al |
Ok I Cancel | Help |

3. Select the 1756-1B161 digital input module from the list and click

on OK.

The Module Properties window will open.

Module Properties - Remote_ENB [1756-1B161 1.1)

Type: 175E-IB1El 16 Point 100W-300W DIC |zolated Input, Sink/Source
Yendor: Allen-Bradley
Parent: Remate_ENB
Name: IHemote_D igital_|rput Slot: |1 ﬁ
[ escription: I ;I

|
Comm Farmat: IF!ack [Optimization =l
BRevizion: |1_ I'I _% Electronic Keying: | Compatible Module j

Cancel | Help |

check | Mews | Finish>>|

4. Enter the follow
table):

ing parameters (the values we used are listed in the

Name Remote_Digital_Input
Slot 1
Comm Format Rack Optimization

Electronic Keying

Compatible Module
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If you want to alter the default parameters, click on
the Next button. Refer to the ControlLogix Digital 1/0

> User Manual, publication 1756-6.5.8, for details.

5. Click on the Finish button to save the configuration.

The digital input module will appear in the 1/0 configuration
indented under the remote 1756-ENBT module.

=125 140 Canfiguration
= B [1]1756-ENBT /4 Local ENB
= f] [0]1756-ENBT /8 Remate_EME
RNl (1] 1756-1E 16| Remate_Digital_Input

Add the Remote Digital Output Module

=125 1/0 Canfiguration
=- ﬂ [111756-ENBT 4 Local_EME
(SR J (0] 1756-ENE T /4 Remote ENE
Al [111756-E16] Remate_Digital_lnput

Mew hModule...

i

Copy
Fagte
[elete

Crozz Reference

FEirE

Froperties

6. Right click on the remote 1756-ENBT module and again select
New Module.
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The Select Module Type window will open.

Select Module Type

Tvpe: Major Bevision:
|1?58-DB18I |-| vI

Type | Diescription I
1756-048 8 Paint 74¥-265v AC Output ;I
1756-0480 8 Paint 74/-132% AC Diagnostic Dutput

1756-048E 8 Paint 7441324 AC Electronically Fused Qutput

1756-0B16D0 16 Point 19.2-300 DC Diagnostic Output

[1756-0B8E]
1756-0C8
1756-0F4
1756-0FEC]

—Sho

k t 0312 DC Output
10-300 DT Output

8 Paint 10%-300 DC Electronically Fused lsolated Output

8 Paint 30V-600 DC Output

4 Channel Mond solated Yoltage/Current Analog Output

E Charnel lzolated Current Analog Output

=

Wendor: IAII

¥ &nalag

x| ¥ Other ¥ Specialtyl/0 Select Al |
V¥ Communication W Mation W Processor Clear All |

¥ Digital

Ok, I Cancel | Help |

7. Select the 1756-OB161 digital output module from the list and click
on OK. The Module Properties window will open.

Module Properties - Remote_ENB [1756-0B161 1.1)

Type: 1756-0B1El 16 Paint 10W-300 DC lsolated Output, Sink/S ource
Wendor: Lllen-Bradley
Parent; Remate_ENE I%
M ame: IF!emote_DigitaI_Uutpul Slat; |2 ::Il
Description: I ;I

=
Comm Format; IHack O ptirnization j
Bevizion: |1_ I1 _,::' Electronic Keying: | Compatible Module j

Cancel | < Bacl | Mest > | Firigh »» I Help |

8. Enter the following parameters (the values we used are listed in the

table):
Name Remote_Digital_Output
Slot 2

Comm Format

Rack Optimization

Electronic

Keying Compatible Module

TIP

>

If you want to alter the default parameters, click on
the Next button. Refer to the ControlLogix Digital 1/0
User Manual, publication 1756-6.5.8, for details.
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Tags created by
the software

Enter the newtaghere — gl |7

Publication 1756-UM050A-EN-P - December 2001

9. Click on the Finish button to accept the configuration.

The 1/0 Configuration in the Project window should look similar to
the one shown below.

=25 140 Configuration
= ﬂ [1]11V5E-EMBT /& Local_EME
= ﬂ [0]175E-EMBT /4 Remate_EMB
- f] [1]1756-1B16| Remote_Digital_|nput
[2] 17E6-0B1El Remote_Digital_Output

Edit the Controller Tags

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

E'E.I Contraller Ethernet_|10_Controller

B Controller Tags
[E3 Controller Fault Handler
[T Power-Up 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 by the software for the 1756-ENBT and digital 1/0 modules.

Scope: IEthemet_IEl_Eontrolj Shgw:IShDW-"-\" LI Sat: ISt_l,JIe "l

P |[Tag Mame Aliaz For Baze Tag Type S
[+]-Remote_EMB:1:C ABATRE_DIC.O
[+]-Remote_EME:1:| Femate_EME:1SI.. |Femote EME:.Slot[1] AB:1756_EMET_SLOT::0
+|-Remote_EMB:2:C AB:TEE_DO:C:D
[+|-Remote_EMB:2:] Remote_EMEB:I.51.. |Remote EMB:| Slot[2] 4B:1756_EMET_SLOT:|:0
[+-Remate_EME:2:0 Remate_EMB:0.5... Femate_EME:0.510... |AB:1756_EMET_SLOT:0:0
[+-Remate_EME:] A4B:17EE_EMET_45L0OT:1:0
[+-Remote_EME:O AB:17RE_EMET_45L0T:0:0

-
<[+, Monitor Tags A Fdit Tags: / |1] | LIJ

2. Select the Edit Tags tab at the bottom of the Controller Tags

window.
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3. Create the following tag:

Tag Type
Parts_Count Counter

Ethemet_|0_Contral |— Show Al i |—

|
|
|
|
|

[H-Partz_Coumt COUNTER

B
—
—
—
—
—
—
—
—
—

O
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Create the Ladder Program

To create a ladder program to test the configuration perform the
following steps:

=5 Controller Ethernet_|0_Contraller

- Controller Tags
----- 3 Caontraller Fault Handler
----- 3 Power-Up Handler

=5 Tasks

=58 MainTask

=% MainProgram
@ Program Tags
ESERR t15inF outine

----- 3 Unzcheduled Programs

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

[End]

Remote_EMNEB:1:1.Data.0

<Remate_EMB:|.Slat[1].Data.0x CTU
J F Count Up —TU—
Counter Parte_Count  —<TM>—
Prezet 1000
Accum 0|
Remote_EMNEB:1:.Data 2
<Remate_EMB:|.Slat[1].Data. 2 Parts_Count
1 E < RES™
00
Move
Source Parts_CountACC
0

Dest FRemote EMB:2:0.Data
<Remote_EMB:0.Slot[2].0 atax
ZH0000_0000_0000_00o;..

2. Save the program.
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Download the Program to the Controller

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).

#n Who Active
v Autobrowss Hefest I
B twiorkstation, SIXMED Ga Online |
&5 Ling Gateways, Ethemst

-2 AB_DF1-1.DF1 Upload... |

E-,_r,'i'a 4E_ETH-1, Ethermet

[0 130.130.130.1. Computer, AB_ETH-1 Download EI

= 130.130.130.2, 1756 ENBT /4, 1756-ENBT /4

E- Backplane, 1756-47 44 Recent..
20 B 00, 1756-11 /%, LOGI<EE50, 1 /56-L1 4 LOG 4'

- 01, 1756-EMBT A4 |
ﬂ 1301301303, 1756-ENBT 24, 1756-EMNBT A4 Sl

=5 TCP-1, Ethemet Cancel |

Curent Pathe AB_ETH-14130.130.130.2%B ackplansh0

™ &pply Cunent Path to Project

Path in Project: <nones

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 to the controller:
Mame: <no names
Type:  1756-L144 ControlLogix 5550 Caontraller

Path:  AB_ETH-14130.130.130.24B ackplanehd

Cancel | Help

4. Click on the Download button.

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. Wire the 1756-1B16l digital input module as shown in the following
figure:

1756-1B16I
11
@ GND-0 IN-0O @1—0O O— Count

3
® G\D-1  IN-1 @&4—0 O—{ Reset

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

3. Repeatedly press and release the momentary switch at IN-0 (Count)
on the 1756-1B16I digital input module. Each time you press the
switch you should see the Parts_Count accumulated value
increment on the screen and the LED display of the OB16l output
module increment in binary.

CTu
— Count Up -
g':'””ter Pa’t—':':'unnt o Accumulated Value
ﬁr:;j_tn 13€ will increment and
be moved to Output
module. LED display will
increment in
binary count
bl 1%
— Move — (o= DCOUTPUT
Source Partz_Count.ACC &
13 ¢ A1 34567 g
Dzt FRemote_EMB:2:0.Data . =-=:-=;::;E
<Remote_EMB:0.5lot[2].0 atax A
2H0000_0000_0000_0000_0000_0000_0000_1101

4. Press and release the momentary switch at IN-1 (Reset) on the
1756-1B16 digital input module. You should see the accumulated
value of the Parts_Count reset to zero and all of the LEDs on the
1756-OB161 output module turn off.
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Refer to the ControlLogix Digital I/0 Modules User
Manual, publication 1756-6.5.8, for assistance in

> wiring and debugging the 1/0 modules.

This completes the Rack Optimized I/0 example.

What's Next? The following chapter describes an example application in which you
add an analog output module to the 1/0 configuration using a direct
connection.
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Chapter 6

About the Example
Application

Using Analog I/0 with Direct Connection

In this example you add an analog output module to the remote
chassis containing the 1756-ENBT module and the two digital 1/0
modules configured in the previous chapter. Analog modules default
to direct connection. Note that you will open a direct connection to
the analog module while still using a single rack optimized connection
for the two digital 1/0 modules.

To test the connection the RSLogix 5000 project of the previous
chapter is modified to produce a varying signal at one of the analog
output channels.

What you will do See page
Set Up the Hardware 6-2
Create the Example Application 6-3
Add the Remote Analog 1/0 Module to the 1/0 Configuration 6-4
Edit the Controller Tags 6-8
Modify the Ladder Program 6-10
Download the Program 6-11
Test the Example Application 6-12
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Set Up the Hardware

Publication 1756-UM050A-EN-P - December 2001

Change the system configuration of the previous chapter to that
shown below, adding an analog output module to the remote chassis
in slot 3. For this example, we used a 1756-OF8 analog output

module.
Slot 0 1 Slot 0 1 2 3
=3 il (=Y il
(e = = F
Local _ ] Data Remot_e
Chassis || == — Chassis
- A
Logix5550 1756-ENBT 1756-ENBT 1756-0F8
Controller 130.130.130.2 130.130.130.3 Analog Output
| Switch | 1756-0B16l
Digital Output
130.130.130.1
1756-1B16I
Digital Input

Programming
Terminal

Note that in the example application, the Logix5550 controller,
I/0 modules, and the 1756-ENBT modules are in the slots

shown above.

Verify that the IP addresses for the 1756-ENBT modules and
personal computer are correct.

Verify that all wiring and cabling is properly connected.

Make sure you have your communication driver (e.g.,
AB_ETH-1) configured in RSLinx as described in Appendix C.
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Create the Example Perform the following steps to create the example application:
Application 1. Start RSLogix5000. The RSLogix 5000 Main Window will open.
- ‘0. R5Logix 5000 Bk
S o | — ) e e
i [ ] G (R
m IEF;ET _I ¥\ Favarites ABE A_Timercourter A_Inputiowtput
Redindancy. B0 0

m Pait: [FE_KTCA B ackplane'd = [

Ready

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

Save As

Save in: |G Frojects j gl E

Samplez CHet_Senderalh
Cr2dn ACD Consumer.ACD
CMET_L1_fram_L1.ACD Consumer_from_PLCS.ACD
CHET_L1_fram_PLCSACD DeviceNet_Contraller ACD
CHET_L1_ta_L1.ACD DeviceMet_Contraler2 ACD
CMET_L1_to_PLCE.ALCD DN_Cantroller ACD

L |

File hame: |Ethemet_lD_EDntmlIel_2 Save

2
Save as type: [RSLogix 5000 Project File [+ ACD) =l e : |

3. Save the file using a different name (e.g.,
“Ethernet_IO_Controller_2").
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Add the Remote Analog 1/0 Module to the I/0 Configuration

You must now add the new remote analog I/0 module to the 1/0
Configuration. In this example, you add the 1756-OF8 analog output
module and configure one of its channels for a 0V to 10V output
range. Use these steps as a guide when you are configuring different
I/0 modules for your system.

For additional information on configuring a
ControlLogix analog I/0 module see the
ControlLogix Analog I/0 Module User Manual,
> publication 1756-6.5.9.

E‘B |0 Corfiguration
= ﬂ [111756-EMBT £8 Local EME Mew Module...
= ﬂ [0] 1756-EMNBT A% Remote ENB

[1]1756-IE16] Remaote_Digital_|nput Eul

w8 [211756-0B161 Remote_Digital Output |~ 0
Faste
[elete

Crosz Reference

Eirt

Froperties

1. Right click on the Remote_ENB module under the 1/0
Configuration folder and select New Module from the pop-up
window.

The Select Module Type window will open.

Select Module Type [ %]

Tuvpe: M ajor Bevision:
I‘I 7hE-0F8 m

Type | Drescription |
175E-0B 16l 16 Paint 100300 DC |zolated Output, Sink/Source ;I
1756-0832 32 Paint 10v-31.2 DC Output

1756-0B8 8 Point 10%-30% DC Output

1756-0BEE| 8 Paint 10%-300 DC Electronically Fused lzolated Output

1756-0C8 8 Point 30%-60 DC Output

1756-0F4 4 Channel Naon-lzolated Yaltage/Current Analog Output

175E-0FBC E Channel lzolated Curent Analog Output

175E-0FBYI E Channel Isolated Yoltage Analog Dutput

8 Channel Man- solated Yaltage/Current Analog Output

175E-0HEl 8 Paint 900-146% DC |zolated Output J
1756-0M8 8 Point 10%-30% AC Output

1756-00/ 16l 16 Paint 10W-2654 AC, 5-150v DC |solated Relay LI
— Sho

Wendar: |41 | W Other ¥ Specialyl/0 | Select Al |

V Analog ™ Digtal W Communication W Motion V) Processor Clear &ll |

QK |:I Cancel | Help |

2. Select the 1756-OF8 analog output module and click on OK.
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The Module Properties window will open.

Module Properties - Hemote ENB [1756-0F8 1.1)

Type: 1786-0F8 8 Channel Hon-lsolated Yoltage/Current Analog Output
Yendor: Allen-Bradley
Parent; Remote EMB
M ame: IHemote_.-’-‘malog_ID Slak: |3 ﬁ
[escription: | ;I

=l
Carnm Farrnat: I Float Data j
Revision: |1_ I'I _|::' Electronic Keying, | Compatible Module ﬂ

Cancel | < Bact | Mext » !i Finigh »» I Help

3. Enter the following parameters:

Name Remote_Analog_Output
Slot 3

Comm Format Float Datal!
Electronic Keying Compatible Module

W Al analog Comm Formats use direct connection. The default is
floating decimal point data.

You must now configure the channel settings of the Analog 1/0
module. You do this using a series of pages that appear in the Module
Properties window.

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

Module Properties - Remote ENB:3 (1756-0F8 1.1)

Bequested Packet Interval [RPI): I 12.03: mg (100 - ¥50.0 ms)
™ Inhibit Module

™ Major Fault On Controller If Connection Fails While in Fun Mode
Module Fault

Catcel | < Back | Ne:-:t)D\sJ Firizh »> I Help |

5. This window allows you to adjust the Requested Packet Interval
(RPI1) to meet your system’s requirements (for this example you
can leave it at the default 12 ms rate).
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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 - Remote_EMB:3 [1756-0F8 1.1)

r ldentifization — Status
Yendor: b ajor Fault:
Product Type: Minor Fault:
Product Code: Internal State:
Rewvision:

Serial Mumber: Configured:
Product M arne: Dwned:

Module Identity:

— Coordinated System Time [CST)
Tirmer Hardware:

Tirner Sync'ed: Hefresh | Heset kadule |

Cancel | < Back I Mext > &! Finizh > > | Help |

7. Click on Next to move to the first channel configuration page. The
choices available on the channel configuration pages vary
according to the module being configured. The figure below shows
the configuration we selected for the 1756-OF8 module.

Module Properties - Remote_EMB:3 [1756-0F8 1.1)

r— Channel

[ 1] z]a]4]s]e]7] Output Range: [1oveiov 7]
Calibration Bias: I n.a

Scaling

High Signal; High Engineering: [~ Hold for Initialization
I 00 W = I |0o0.0

Lo Signal: Lo Engineering:

I 0o W = I nn

Cancel | < Back | Ne:-:t>!%| Finigh > I Help |

8. To set the configuration click on Channel 0 and enter the
following Scaling parameters:

High Signal High Engineering
100V 8000

Low Signal Low Engineering
0.0V 0

W This scaling is selected to use the 13-bit voltage
resolution of the 1756-0OF8. See specifications in
publication 1756-6.5.9 for more information.
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9. Click on Next twice to access the Limits page.

Module Properties - Remote ENB:3 (1756-0F8 1.1)

r— Channel

[o ] 2]sfafs]e]7]

Limits: | et |
High Clamp: ISDDD etk |
Lows Clamp: ID &tk |

[ Bamp in Run Mode
per Sec

Famp Rate: I Llnlatchl

¢AC] [ Disable Al Alaims
7 [~ Latch Limit &larms
= [Lateh Fiate Alarm

Cancel |

< Back

Help

Mew> | Finish>>|:!

10.Enter the following Limits:

High Clamp 8000
Low Clamp 0

11.Click on Finish to save the configuration.

The 1/0O Configuration tree should now look similar to the one

shown below.

EI'B |0 Configuration
= ﬂ [111756-EMBET 24 Local EMB

(2] 175E-

=- ﬂ [0} 1756-EMBT 44 Remote_EMB
- ﬂ [1]11756-IB16l Remate_Digital_lnput
----- ﬂ [2] 1756-0B1E6l Remote_Digital_Output

F2 Remote_Analog_|I0
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Edit the Controller Tags

When you add modules to the I/O configuration the system creates
tags for those modules. We now need to add another Controller Tag to
modify the application program.

Elﬁ Cantraller Ethernet_[0_Contraller
B Contraller Tags

-[23 Controller Fault Handler

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

2. Note that new tags have been added for the remote analog output
module.

Scope: IEthernet_ID_Controlj Shgw:IShUW Al

Ll Sork: ITagName j

Tag MName 7 | Walue & | Force Mask & | Style Type [ &
P |+ Femote_EME:1:C foaat feaal ABFEE_DI:C:O

|+-Remote_EMB:1:| foaat feaal AB1FEE_EMET_...
|+|-Remote_EMB:2C foaat feaal ABAYEE_DO:C.0
|+-Remote_EMB: 21 foaat feaal AB1FEE_EMET_...
[+|-Remote_EME: 20 foaa} feaal ABATEE_EMET_...
[+-Rermate_EMB:| foaal [ AB17RE_EMET_ ..
[+-Remate_EMB:0 .. (o AB17RE_EMET_...
[+|-Partz_Count ... f.o..} COUMTER

Tags for new remote [ Remote_ENB:Z £t (oo} AB:1756_0F8_Flo..

analog output module ~ ____ [+ Rremate_ENB:30 o (o AB-1755_OFE Flo.

created by the system. [ Remate_ENB-3C oot (e} A4E1756_OFE Flo..
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[ I\Monitor Tags ,( Edit Tags f

|4

afl

3. Select the Edit Tags tab at the bottom of the Controller Tags

window.
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The tag editor will become active.

IC

Scape: |Ethemet_I0_Control ¥ || Show: [Show Al =l som |TagName x|
P | Tag Mame 7 | Aliaz For Baze Tag Type Style

[+-Remote_ EMB:1:C AB1TRE_DIEC:O

[#-Remate_EME:1:l  |Remote_EMB:151.. |Remate_EMEB:LSL.. |AB:1756_EMET_..
[+-Remote EMB:2:C AR1TRE_DOCO

[+-Remate_EMB:2|  |FRemote_EMB:1.51.. |Femate_EMB:51.. |4B:1756_EMET_...
[+-Remote_ EMB:2:0 |Remote_EMB:0.5.. Remote ENB:0.5.. | AB:1756 EMET_..
[+-Remate_EMB:| AB:1756_EMET_...
[+-Remaote_EME:O AB:1756_EMET_...

[ |-Partz_Count COUMTER
[+-Remote_EMB: 3 AB:17R6_OFE_Flo...
[+-Remote_EMB: 20 AB:17R6_OFE_Flo...
[+-Remote EMB:3C AB17RE_OFE_Flo...

ST Analag_Dutput TIMER == | Decimal
* |

4 [ ¥ [\ Monitor Tags ) Edit Tags f |4]

4. Create the following tag:

Tag Name

Type

Analog_Output

Timer
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Modify the Ladder Program

To modify the ladder program to test the new configuration perform
the following steps:

=3 Cortroller Ethernet_|0_Controller
& Cortroller Tags
----- [E3 Contraller Fault Handler
----- 3 Power-Up Handler
=145 Tasks
=58 MainTask
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 of the previous

chapter.
Analog_Output. DM TOM
3 J4F Timer On Delay —<EM—
Tirner Analog_Output —DN>—
Preset 2000«
Accum e
b O
4 Move
Source Analog_Output ACC
0+
Dest Remote EMB:3:0.ChOData
0.0

2. Save the program.
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Download the Program

1. Click on the Communications

menu and select Who Active.

2. The Who Active window will open (Your window will display the
drivers and devices you have configured on your system).

“o Who Active

W Autobrowse Fefiesk I

-2 warkstation, SEXNEDT
3?,5 Lin= Gateways, Ethermet
&5 AB_DF1-1,DF1
g% AB_ETH-1, Ethemet
=] 1301301301, Computer, AB_ETH-1

; EI- Backplane, 1756-47 74
o 01, 1756-ENBT /&,

B2 TOP-1, Ethernet

Current Path:  AB_ETH-141300130.130.24B ackplansi0

[~ Apply Current Path to Project

Fath in Project: <nones

Bl ﬂ 130.130.130.2, 1766-ENBT A4, 1756-ENBT /&
00, 1756-L1./4 LOGIXE560, 1756-L1 24 LOGL<5550

- f] 130.130.130.3, 1756-ENBT 44, 1756-EMBT /A Apply

Go Online
Upload...

Download

Recernt...

Cancel

Flek G

Help

4

3. Select your Ethernet driver (e.g.,

AB_ETH-1) and expand the tree

through the backplane of the local ControlLogix chassis.

4. 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 ta the contraller:
Mame: Ethernat_|0_Cantraller
Tepe:  1786-L1/4 ControlLogix 5550 Contraller

Path:  AB_ETH-1%130.1301130.2\Backplaneh0

Cahcel | Help

5. Click on the Download button.

6. Minimize RSLogix5000.
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Test the Examp|e Use the following procedure to test the operation of the remote

Application analog output:

1. Connect a voltmeter across the channel 0 output of the 1756-OF8
analog output module as shown in the following figure:

1756-0F8

VOUT-0 @—
° E)
5
RTN @— -

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

3. Measure the output voltage of channel 0. You should see it slowly
rise to approximately 10V, reset to zero, start rising again, etc.

Refer to the ControlLogix Analog 1/0 Module User
Manual, publication 1756-6.5.9, for assistance in

> wiring and debugging the 1/0 modules.

This completes the Direct Connect 1/0 example.

What's Next? The following chapter describes an example application in which one
controller sends a message to another controller using produced and
consumed tags.

Publication 1756-UM050A-EN-P - December 2001



Chapter 7

Using Produced and Consumed Tags

About the Examp|e In this example one Logix5550 controller (the producer) sends data to
Application another Log|>$5550 cont_roller (the consumer) over the EtherNet/IP

network. A Timer provides the test data for the message.

What you will do See page

Set Up the Hardware 7-2

Create the Producer Application 7-3

Create the Producer Tags 7-4

Create the Producer Ladder Program 7-6

Download the Producer Application 7-7

Create the Consumer Application 7-8

Create the Consumer Controller 7-8

Add the Producer to the Consumer’s I/0 Configuration 7-9

Add the Local Ethernet Bridge to the 1/0 Configuration 7-9

Add the Remote Ethernet Bridge to the I/0 Configuration 7-11

Add the Remote (Producer) Controller to the 1/0 Configuration 7-13

Create the Consumer Tags 7-15

Download the Configuration to the Consumer 7-18

Test the Messaging 7-19
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Set Up the Hardware

Publication 1756-UM050A-EN-P - December 2001

In both chassis the controller is in slot 0 and the 1756-ENBT module is
in slot 1.

Slot 0 1 Slot 0 1 2
[ [yl T3] i
(e <] I :
— = Data
—— - . —
— \
LogiXSSSOAT Ll756-ENBT Logix5550 j Ll?SG-ENBT
(Producer) 130.130.130.2 (Consumer) 130.130.130.3
Swi%
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 controllers
and the 1756-ENBT modules are in slots 0 and 1 in each
ControlLogix chassis, as shown.

Verify the IP addresses for the 1756-ENBT modules.

Verify that all wiring and cabling is properly connected.

Make sure you have your communication driver (e.g.,
AB-ETH-1) configured in RSLinx as described in Appendix C.
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Create the Producer Perform the following steps to create the producer application.

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

Z5: RSLogix 5000 [_[=1x]
File Edi Yiew Seach Logic Communications Tools Window Help
AEEEREEEE — 1 e ] e e
LT —
:DFEunlmllerE e 0 Pt e | e »
bFoies o ’
e Jiz

FEEe e =
Hedindenzy B0 ll

m Palti [FB_ITC VT \Backsiane -]

Ready

2. From the File menu, select New.

The New Controller window will open.

Mew Controller
Wendor; Allen-Bradley
Tupe: |1?58-L1 ControlLogix 5550 Contraller j 0k
2} Fedundancy Enabled Cancel |
Marne: IF'deucer Help |
Dezcription: ;I
Chassis Type: [1756-44  4-5lat ControlLogis Chassis =]
Slat: ID _% Revizion: I8 1 =
Create |n; |C:‘\F|SL|:|gi:-: B000NProjects Browze. .. |

3. Enter an appropriate name for the Controller, e.g., “Producer.”

4. Select the correct Chassis Type and Slot Number for the
Logix5550 controller, and the folder where you want to save the file
(Create In).

5. Click on OK to save the project file.
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Create the Producer Tags

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

EI'S Contraller Praducer

: Controller Tags
“-[C3 Controller Faulk Handler

------ [T Power-Up Handler
-5 Tazks

El% M ainT ask
E’% b airProgram

- M ainRoutine
L2 Unscheduled Programsz

EIB Data Types

Eﬁ, zer-Defined
- Predefined

The Controller Tags window will open.

Scope: IPdeucer[contmller] j Shgw:lShDW All x| so ITag Mame j
F | Tag Mame w2 | &liag For Baze Tag Tope J=
Enter the new tags starting here. ——— (% |
[] I :I\ horitor Tags ), Edit Tags / 4 I | _bl;
2. Select the Edit Tags tab and create the following tags:
Tag Name Type Style
produced_data DINT Decimal
Tl TIMER
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3. Designate the tag as a produced tag. Either:

S cope: IF'ru:uducer[u:u:untruIIer] j Show: IShUW Al

LI Sat: ITag Mame

Check the “P” box in the tag database t0 ————

make this a produced tag.

|F' Tag Hame 7 | Tupe Style Dezcription
W |[H-produced_data |DINT Decimal
I |E-T1 TIMER

*

a. Check the “P” box in the tag database, or

b. Right-click on the tag. You will see the following pop-up

menu.

Maonitar Tag - produced_data
Edit Tag Properties

Al+Enter

it [ata Thpe

Create Tag which aliazes - produced data

Go to Cross Reference

(i b iz Tz

[t Se Bropertics

(a7 b bl et (et o el
(et b i (Ao Froperties:
[t Bl BFraperties:

o o i essage Brapertics

(i b [/ L2 Erafile Editar
GoTo..

Chrl+E

Ctl+G

Options...
Fitidl..

B0t
oy
Paste
[Ve|efe

Witz
[EEHE
Chil+/
e

c. Select Edit Tag Properties. The Tag Properties window will

open:

. Tag Properties - produced_data

General |

Mame:

Dezcriphion:

Tag Type: " Base
" Alias

' Produce |2 3: ConsUmers

" Consumed

DataType:  [DINT

_I [Earfigure... |

Scope: |Producer

Style: I Diecimal

=

d. Select Tag Type: Produce and the number of consumers (1
to 256). The default is 2.

e. Click on OK.
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Create the Producer Ladder Program

Perform the following steps to create a program to produce the test

data.

=55 Contraller Producer
-[@® Controller Tags
----- [£3 Controller Fault Handler
----- 3 Power-Jp Handler
=55 Tasks

L——_I% MainT azk,

=-E8 MainProgram

' Program T ags

Eﬂ, zer-Defined
=-C@ Predefined
- Module-Defined
----- [£3 140 Configuration

1. Double-click on Main Routine under the Main Program folder,
and create the following ladder program, using the tags you

previously created.

T1.0N

0 JE

TOR
Timer On Delay —EMN>—
Timner T —DMN—
Preset EO000 &
Acoum 0

MO

[ f

Source T1.4CC
ne

Dest produced_data
ne

[End]
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Download the Producer Application

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 installed).

% Who Active

v Autobrowse Hefiesh I

EE Workstation, SOxMNED Go Online
E‘?E Lins Gatewways, Ethermet
H-25 AB_DF1-1, DF1 Upload...
E-&5 AB_ETH-1, Ethemet
©LJEL 1301301307, Computer, AB_E TH-1 W=

= 130.130.130.2, 1756-ENBT /4, 1756 ENBT /4
= Backplane, 1756-47 24, Recent...
00, 1756-L1 /4 LOGI<5550, 1 756-L1 /8 LO G <5560 =

e H 01, 1756-ENBT /4
@] 1301301303, 1756-ENBT/4, 1756ENBT /4 Apply
&5 TCP-1, Etharmet

Cancel

Help

Flik G

Current Path:  AB_ETH-1%130.130.130. 2AB ackplaneX0

[ Apply Curent Path to Project

Path in Project: <nonex

2

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.

4. You will see a message similar to the following:

Download B

& Download to the controller;
Mame: <no names
Type:  1756-L14% ControlLogix 5550 Contraller

Pathy AB_ETH-1%130.130.130.2%B ackplanekl

Download | Cancel | Help

5. Click on the Download button.
6. Put the controller in Run mode.

7. Minimize this session of RSLogix 5000.
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Create the Consumer
Application

Publication 1756-UM050A-EN-P - December 2001

In order to test the messaging application you have to create a
consumer application, add the producer to the 1/0 configuration of
the consumer, and create a consumed tag to receive the data.

Create the Consumer Controller

Perform the following steps to create the consumer controller:

1. Open a second session of RSLogix5000 (leave the current session
running).

2. From the File menu, select New.

The New Controller window will open.

Hew Controller E
Wendar: Allen-Bradley
Tvpe: I'I.'-"EE-L'I ControlLogix 5550 Contraller j ]

" | Redundency Enstled Cancel

Pl

M arne: IEDnsumer Help

Description:

Chassiz Type: |1?58-.f1‘-.4 4-Slot ControlLogiz Chassis j
Slat: ID _% Rewvizion: IB |1 E
Crgate |n; IE'\.HSLDQIH EDDD"-.P[DiEClS E[DWSE... |

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

4. Select the correct Chassis Type and Slot Number of the controller,
and the folder where you want to save the project file (Create In).

5. Click on OK to save the project file.
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Add the Producer

Adding the produc

to the Consumer’s 1/0 Configuration

er to the 1/0 configuration of the consumer

involves several steps. First, you must add the consumer’s local
1756-ENBT module to the 1/0 configuration. Then you add the

remote 1756-ENBT
Finally, you add th
module.

Add the Local Ethern

as a “child” of the local 1756-ENBT module.
e producer as a child of the remote 1756-ENBT

et Bridge to the 1/0 Configuration

1. Select the 1/0 Configuration folder in the project window and
click the right mouse button. The following pop up window will

open.

B=E | /0 Configuration

Mew Module. .

(B0
[EapEy
Faste

itk

2. Select New Module.

The Select Module Type window will open.

Select Module Type 1]
Tupe: I ajor Bevisian:
|1?58-ENBT£A |-| vl
Type | Description |
1756-DMB30 1756 5B3000 Drive Interface ;l

1756-DMD30
1756-DMF30
1756-DME
1756-ENBF/A
1756-EMBT A4

1756 503000 Drive Interface

1756 SF3000 Drive Interface

1786 DeviceMet Scanher

1756 10100 Mbps Ethemet Bridge, Fiber Media

11756 10/100 Mbps Ethernet Bridge Pair Media

1786-EMET #é 1786 Ethernet Communication |nterface

1756-ENET /B 1756 Ethernet Bridge

17R6-H5C 17586 High Speed Counter

1756-1416 16 Paint 79441324 AC Input

1756-1416] 16 Point 7341324 AC |solated Input

17RE-lA80 8 Point 79132 AC Diagnoztic Input ;l

— Show
Yendor: IAII j ¥ Other [ Specialy1/0 Select Al |
¥ 4nalog ™ Digital M Communication W Motion W Processor Clear Al |

k. I Cancel I Help |

3. Select the 1756-

ENBT/A Ethernet Bridge and click on OK.
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The Module Properties window will open.

Module Properties - Local (1756-ENBT/A 1.1) E

Type: 17BE-EMBT A4 1756 104100 Mbps Ethernet Bridge, Twisted-Pair Media

Vendor: Allzn-Bradley

Parent: Local

Name: ILDcal_ENE Addrezs / Host Mame

Description: = & IP Address: I 130 . 130 . 130 . 3
;I ' Host Mame: I{Llnspecified}

Slot; IT _Ij

Revision: |1_ I‘I _lj Electronic Keying: IEompatibIe Module j

Help

Cancel | < Bachk | Mext > | Finizh »> ‘E!

4. Enter the following parameters:

Name

Local_ENB

Slot

1

Electronic Keying

Compatible Module

5. Click on Finish to accept the configuration.

The 1756-ENBT module will be added to the 1/0 configuration.

EI'E 140 Configuration

[1]1756-EMBT 48 Local EMNE
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Add the Remote Ethernet Bridge to the 1/0 Configuration

Next, you must add the remote 1756-ENBT as a “child” of the local
1756-ENBT.

EIB 1/0 Configuration
e ﬂ [1]11756-EMBT 44 Local EME

Mew bModule. .

Cut
Copy
Easte
Delete

Crozs Reference

it

Froperties

1. In the Project window, right click on the local 1756-ENBT module
under the I/0O Configuration folder and select New Module from
the pop-up window.

The Select Module Type window will open

Select Module Type 1]
Tupe: I ajor Bevisian:
|1?58-ENBT£A |-| vl
Type | Description
1756-EMBF /A 1756 10/100 Mbps Ethemnet Bridge, Fiber Media
176E-EMET Aé 1756 Ethernet Cormmunication Interface
1756-EMET /B 1756 Ethernet Bridge
1794-6EMF A 1734 10/100 Mbps Ethemet Adapter. Fiber Media
1794-5EMT At 1734 104100 Mbps Ethemet Adapter, Twisted-Pair Media

ETHERMET-MODLUILE Generic Ethernet Module

 Show

Eendor:lﬂll j ¥ Other W Specialy1/0 Select Al |
IV Analog ¥ Digital W Communication W Motion IV Processor Clear Al |

ak. I Cancel I Help |

2. Select the 1756-ENBT/A Ethernet Bridge and click on OK.
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The Module Properties window will open.

Module Properties - Local ENB [1756-ENBT f4 1.1)

Type: 17RE-EMET A4 1756 10/100 Mbps Ethemet Bridge, Twisted-Pair Media

Wendor: Aillen-Bradley

Parent: Local_EME

Name: IFlemote_ENB Address / Host Mame

Do ]| € IPaddess BEEIETE

LI € Host Name: I{Unspecified}

Cornrn Format: |F|ack Optimization j
Slat: |'| _|::' Chassiz Size: I"-i _|::'
Revizion; I‘I_ |1 _% Electronic Keving: |Eompatible Modulz j

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

3. Enter the following parameters:

Name Remote ENB

IP Address 130.130.130.2
Chassis Size 4

Slot 1

Comm Format Rack Optimization
Electronic Keying Compatible Module

4. Click on Finish to accept the configuration. The remote
1756-ENBT module will appear indented under the local
1756-ENBT in the 1/0 Configuration folder.

EB [0 Canfiguration
=5 ﬂ [1]11756-EMBET 44 Local EMB
o ﬂ [1]1756-ENBT 44 Remate_EME
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Add the Remote (Producer) Controller to the I/0 Configuration

You must now add the remote Controller (the Producer) to the 1/0
Configuration under the remote 1756-ENBT module.

EIB 1/0 Configuration
= ﬂ [1]1756-EMBT 44 Local EMB

1. Right click on the remote

(1] 1756-ENET /A Remote ENB

Mew Module...

Cut
Copy
Fagte
Delete

Crozz Reference

it

Properties

1756-ENBT module under the I/0

Configuration folder and select New Module.

The Select Module Type

window will open.

Select Module Type
Tupe: I ajor B evigion:
I‘I 7hE-L1 Ig - l
Type | Cescription |
1756-IN16 1E Point T0W-300 AC Input ;l
1756-IREl E Channel [zolated RTD Analog [nput
1756-1TEIl E Channel lzolated Themocouple Analog [nput
LontrolLogis 5550 pro
1756-L53 CartrolLogis 5553 processar
1756-L55 ControlLogix 5555 proceszor
1756-M00ULE Generic 1756 Moduls
1756-0416 16 Paint 744265 AC Output
1756-0416] 16 Point 744-265% AC |solated Output
1756-048 8 Paint 74%-265 AC Dutput
1756-0A80 8 Point 74132 AL Diagnostic Dutput
1756-0A8E 8 Point 741320 AC Electronically Fused Output LI
— Show
Yendor: IAII j ¥ Other I Specialy 140 Select Al |
¥ &nalog ¥ Digital W Communication W Motion W Processor Clear &l |
ak. 1 Cancel | Help |

2. Select the 1756-L1 ControlLogix5550 processor and click on

OK.
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The Module Properties window will open.

Module Properties - Remote_ENB [1756-L1 8.1)

Tupe: 1786-L1 ControlLogix 5550 processar
Vendor: Allen-Bradley
Name: IProducer Slat: ID ﬁ

=
=l

Bevision: IB_ I1 _|:‘ Electronic Keying: I j

Description:

Cancel | < Back | Mext > | Finigh »» é ! Help

3. Enter the following parameters:

Name Producer
Slot 0

4. Click on the Finish button to accept the configuration.

The 1/0 Configuration tree should look similar to the one shown
below.

E1-25 1/0 Configuration
= f [1]11786EMET 4 Local_ENE
= Bl [111756-EMBT /4 Femate_EME
il (1] 1/56-L1 Producer
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Create the Consumer Tags

Create a tag for the consumed data by performing the following steps.

=15 Controller Consurner
[ Controller Tags
----- 23 Contraller Fault Handler
----- 3 Power-p Handler
=53 Tasks

E% M ainT azk

EI% M ainProgram

: Program T ags
b ainF outine
----- [£3 Unscheduled Programs

=251 Data Types
Cﬂ, Uszer-Defined
Elﬁ Strings
S STRING
Cﬂ, Predefined
H-Eg Module-Defined
=53 140 Configuration
- f [1]11756-EMBT A Local EME
= ﬂ [1]117BE-EMBT A4 Remote_EMB
‘e Bl [0]11756-L1 Producer

1. Double-click on the Controller Tags icon in the Project window.

The Controller Tags window will open. You will see the tags
created by the system when you added the 1/0 (e.g., Remote
ENB:I, Remote_ENB:O).

Scope: IEonsumer[cnntroller]j Show: IShDW Al j Sort: ITag Mame j
P | TagMame 7 | Aliaz For Baze Tag Type Shle 1=l
» [+|-Femote_EMB:| AB:1756_EMET_45L...

[+-Femate_ENB:0 AB:1756 EMET_45L...

Enter the new tag here ——pm-[* [

-
] I :I\ Monitor Tags 4 Edit Tags £ [« | Lr

2. Select the Edit Tags tab and create the following tag:

Tag Name Type Style
consumed_data DINT Decimal
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Your tag database should appear similar to that shown below.

Scope: I Carsumercontrolen) j Shaw: IShDW Al

j St ITagName j

P | Tag Mame 7 | Alias For Base Tag Type Shyle
[+|-Remate_EME:| AB:1756_EMET_45L .
[+|-Remate_EME:Q AE:1756_EMET_45L...

[ | F-consumed_data DIMT Decimal

ol |

| »

tonitor Tag - conzumed_data
Alt+Erter

Edit Tag Properties
Edit ata Tipe
Create Tag which aliazes - consumed_data

G ta Cross Reference Ctrl+E
L) eep st s e |

[ b s Properties

() o U o =

(e b b atiom Group Bropertics

(b B D) Braperties

[ata Messaae Praperties

ek Bz e Erafile Editan

GoTao.. Chrl+5
Ophions...

Bk

Cut Clrl+
Copy Clrl+C
EERE [T
Elete el

4. Select Edit Tag Properties.

The Tag Properties window will open.

®n Tag Properties - consumed_data

General® I
Marne: Iconsumed_datd
D escription: ;I
Tag Type: " Base
i plias
" Produce |2 3: GOFEUITES
& Consumed
Producer: IF'rc":Iucer j RiP| [rn):
Bemate =
T ag Mame Iploduced_data |1 nan 3

Data Type: IDINT

Slyle: IDecimaI j

_I [EarfgurEs. |

3. Right-click on the new tag. The following pop-up menu will open:
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5. Enter or select the following parameters:

Name consumed_data
Tag Type Consumed
Producer Producer
Remote Tag Name produced_data®
Data Type DINT@

Style Decimal®

RPI 10ms®

W These parameters must match those of the Producer.

6. Click on OK to save the tag properties.
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Download the Configuration to the Consumer

You must now load the configuration parameters to the Consumer
controller. Note that no ladder logic is required for routing in the
Consumer. The logic can consist of a single “End” rung.

[End) i i

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 installed).

%o WwWho Active

W Autobrowse Hefresh I

EIQ whork station, BE=MNEDT Go Online
% Lir G atewsays, Ethernet
-2 AB_DF1-1, DF1 Upload...
El-#% AB_ETH-1, Ethemet
© L-m 1301301301, Computer, AB_ETH-1 Download

; 130.130.130.2, 1756-ENET 44, 1756-ENET 44

130.130,130.3, 1756-ENET /5, 1756-EMET 44, Recent

-3 Backplane, 1756444 =
T TREL 1 1 LG SERB0.

o 01, 1756-ENBT /8, 1756-L1./4 LOGIX5550

-5 TCP-1, Ethemet

&pply

Catizel

Pl AP

Help
Current Path: ~ AB_ETH-14130.130.130. 3\B ackplaneh0

™ Apply Curent Path ko Project

Path in Project: <none:

4

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

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

Download

& Download b the contraller:
Mame:  <noname:
Type:  1786-L1/4 ControlLogix 5550 Contraller

Path:  &B_ETH-1%130.130.130.3%B ackplaneh0

Cancel | Help

4. Click on the Download button.
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Test the Messaging

What's Next?

1. Open the session of RSLogix 5000 for the Producer and verify that
the timer is running.

2. In the RSLogix 5000 session for the Consumer controller:

a. Double-click on the Controller Tags folder and select the
Monitor Tags tab.

# Controller Tags - Consumer[controller]
Soope: | Consumercontroller] =] Shaw: [Show Al =l son [TagMame 7]
[Tag Mame o | Walue * | Force Mask €| Style Tupe —
[+-conzsumed_data 33608 Decimal DINT

You should see this value changing.

b. Examine the consumed_data field. You should see the value
changing in step with the accumulated value of the timer in
the Producer.

This completes the example of Logix5550 controller to Logix5550
messaging using produced/consumed tags.

This concludes the example applications. The appendices that follow
provide information to help you troubleshoot the module, describe
how to configure the Ethernet driver in RSLinx, and show the use of
the 1756-ENBT module in larger control systems.
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Chapter 8

Interfacing with FLEX 1/0

About the Examp|e In this example the ControlLogix processor communicates with FLEX
Apolication I/Q via a 1756—ENB_T module ar_1d a 1794-AENT FLEX I/0O adapter
PP using a rack optimized connection. The processor reads data from a
digital input module and sends data to a digital output module.

What you will do See page
Set Up the Hardware 8-2
Create the Example Application 8-3
Configure the 1/0 8-4
Add the Local EtherNet/IP Bridge to the I/0 Configuration 8-4
Add the FLEX I/0 Adapter to the I/0 Configuration 8-6
Add the FLEX I/0 Modules to the 1/0 Configuration 8-8
Add the Digital Input Module 8-8
Add the Digital Output Module 8-10
Edit the Controller Tags 8-12
Create the Ladder Program 8-13
Download the Program to the Controller 8-14
Test the Example Application 8-15
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Set Up the Hardware

Publication 1756-UM050A-EN-P - December 2001

In this example, the 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

Local
Chassi

a power supply (not shown) for the FLEX I/0O.

Slot 0 1 1794-AENT

= 130.130.130.3 FLEX1/0
B - St 0 1
| Data = e
s [} - ol S | | |
I|'—-l.;— — = =
Logix5550 t 1756-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 1/0 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.
#c. RSLogix 5000 [_[=]x]

A ot view Seach Logic Commurications ook ‘indow Help

—]

Oper.. Cul0)
Loz No Controller 1, 7 AN —
S Chlve HEEEE= by ; EET 1}
Cave s HEEAT: =Y mn

M Ciomponsnt v Pl e ]
{Bri el ﬂ_”

Prirt. Gl

Piint Dptiors

1 Ethemet_FLEX_|0_Controller.ACD
2 CH2DN_Cantioller ACD

3 DevicsNet_Contioller ACD

4 Consumer ACD

§ Producer ACD

£ Ethemet_I0_Contioler_2 ACD

2 Ethemet_I0_Cantraller.ACD
8EnetB_Config ACD

Esit

Create a new project file

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

Mew Controller E
endor: Allen-Bradley
Type: [1756L1 ControlL ogix 5550 Controller | oK

™| BedirdaneyEnatlied Cancel

Marne: IFLE><_I 0_Controller Help |

Descrption:

Chassis Type: I'I?EE-.-’-\? 7-5lot ControlLogix Chassis
Slat: ID _% Revision: I8 1
Create In: IC:'\FESLUgiH A0004Projects Browse... |

=
[
[
=

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

IMPORTANT Click on the Hglp puttong on the configurat?on
screens shown in this section if you need assistance

in selecting and setting the parameters.

Add the Local EtherNet/IP Bridge to the 1/0 Configuration

1. Select the 10 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

-8 MairnProgram
Program Tags

B MainRoutine

-3 Unscheduled Programs

----- [Z3 Trends

=51 Data Types

Eﬂ, User-Defined

EI@, Strings

L LB STRING

- Predefined

L Module-Defined

|0 Configuration

The following pop-up window will open.

0 {ff— 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: M ajor Bevision:
I‘I?SB-ENET;”A |1 vl

Type | D ezcription I
1756-DMAS0D 1756 54500 Drive Interface ;I
1756-DMBE30 1756 SB3000 Drive Interface

1756-DMO30 1756 503000 Drive Interface

1756-DMF30 1756 SF3000 Drive Interface J
1756-DMEB 1756 DeviceNet Scanner

1756-ENBF/2 1756 10100 Mbps Ethernet Bridge, Fiber Media

1786-EMET 24 1756 104100

Ethernet Bridge -Pair Media

17E6E-EMET 28 ‘I 756 Ethernet Communication Interface

1756-ENET/B 1756 Ethernet Bridge

1756-HSC 1756 High Speed Counter

17561416 16 Point 791320 AC Input

17561416 16 Point 791324 AC |solated Input LI

— Shat
Yendar: |4 | ¥ Other W Specialy 10 Select Al |
W analog B Digital W Communication W Motion W Processor Clear all |

Ok I Cancel | Help |

Module Properties window will open.

3. Select the 1756-ENBT EtherNet/IP Bridge and click on OK. The

Module Properties - Local [1756-ENBT /A 1.1)

Type: 175E-EMBT 44 1756 10100 Mbps Ethernet Bridge, Twisted-Pair Media
Yendor: Allen-Bradley
Parent: Local
Name: Local ENB Address / Host Mame
. ]| IPaddess [120 130 130 2
LI “ Host Mame: |<Unspecified>

Slat; |'| _lj
Revigion: I‘I_ |1 _I: Electronic Keying: I Cormpatible Module j

Cancel | < Back | Mext » | Finizh »> ‘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/O Configuration

Next, you must add the 1794-AENT adapter as a “child” of the local
1756-ENBT module.

El'E] [/0 Configuration

e ﬂ [1]1756-EMBT /A Local EMB

Mew Module...

Cut
Copy
Fazte
Delete

Crozz Reference

it

Properties

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

Tupe:

|1 TI-AENT A

I ajor Bevision:

—

— Shi

9 {1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media
ETHERMET-MODLLE Generic Ethernet Module

Type | Description

1756-EMBF/A 1756 104100 Mbps Ethernet Bridae, Fiber Media
175E6-EMBT A4 1756 104100 Mbps Ethernet Bridge, Twisted-Pair Media
1756-EMNET A4 1786 Ethemet Communication Interface

1756-EMET /B 1756 Ethernet Bridge

1794-2ENF A 1794 104100 Mbpsz Ethernet Adapter. Fiber Media

Wendor: IAII

v Analog

j ¥ Other W Specialy 110 Select Al |

W Digtal I Communication ¥ Motion W Processor Clear Al |

Ok I Cancel I Help

2. Select the 1794-AENT/A Ethernet adapter from the list and click on

OK.
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The Module Properties window will open.

Module Properties - Local ENB [1794-AENT/A 1.1) E
Type: 1794-AEMNT A8 1734 104100 Mbps Ethernet &dapter, Twisted-Pair tMedia
Wendor: Allzn-Bradley
Parent: Local EMB
[ IFLEX_ID_Adapter Address #/ Host Mame
Description: =] & |P address: I 13000 130 0130 . 3

;I ™ Host Mamne: |<Unspecified>

Carnrn Farrmat: |F|ack Optimization j

Chassis Size: IB _lzjl

Bevigion: I'I_ 1 _:I Electronic Keping: Il:ornpalible Module j

Cancel | < Blach) | Mext » [~ | Finish > I

Help |

3. Enter or select the following parameters (the values we used are

listed in the table):

Name FLEX_10_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 EMB [1794-AENT /A 1.1)

Bequested Packet Interval [RFI): I 'ID.DH: mz  [3.0-750.0 ms)

[ Inhibit Module

[~ Maijor Fault On Controller If Connection Fails Whils in Bun Mode

M adule Fault

Help |

Cancel | < Back I Mext > | Finigh > %l

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/0 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 1/0 Configuration folder.

EB [0 Configuration
= ﬂ [111756-EMBT A4 Local_EME
e ¥ 1794-AENT 28 FLEX_|0_Adapter

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

You must now add the FLEX I/0 modules to the 1/0 Configuration
List under the 1794-AENT adapter.

In this example, you will add a a 17946-1B16 digital input module and
a 1756-0OB16 digital output module with standard configurations. Use
these steps as a guide when you are configuring different 1/0
modules for your system.

This example application uses the I/0 modules’
default configurations. For more information see

> publications 1794-IN071 and 1794-IN072.

Add the Digital Input Module

ElB [0 Configuration
=- ﬂ [1]11756-EMBT A4 Local_EME
e K 1 704-AEMNT A FLES_|0_Adapter

Mew Module...

Cut
Copy
Fazte
Delete

Crozz Reference

it

Properties

1. Right click on the remote 1794-AENT adapter under the I/0
Configuration folder and select New Module.
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The Select Module Type window will open.

Select Module Type

Tupe:

|1 794-B1EA

Major Revisian:

=

Tupe | Deseription

1794-1816/8 16 Paint 1204 AL Input

173414874 8 Paint 1204 AC [nput

1794-148].28, 8 Point 1200 AL lzolated Input

1794-1B10<0BE A 10 Input/E Output 244 DC, Sink/Source

1794-IB16/A 16 Paint 24% DC Input, Sink

1734-1B16<0B1E6P /& Elnn E Qutput 24y DC, Sink/Protected Source

17341B8/4 D Input, Sink

1734188574 & Point 24 DC Sensor | nput

1734-IC16/4 1B Paint 484 DC Input, Sink

1794-IE4<0E2/B 4 Input/2 Output 24 DC Mon-lzolated &nalog

1794-ES/B 8 Channel 24Y DC Mon-lzolated Yaltage/Current Analog Input

1794-IFZ0F 2148 2 Input/2 Qukput 24% DC | zolated Analog ;I

— Shal
Wendar: 41 =| W Other W Specialylso | Selectal |
¥ Analog [ Digtal [ Communication [ Motion [ Processer Clear Al |

Ok I Cancel | Help |

2. Select the 1794-1B16/A digital input module from the list and click

on OK. The Module Properties window will open.

Module Froperties - FLEX_10_Adapter (1794-IB16/A 1.1]

Tupe: 1794-B16/4 18 Paint 244 DC Input, Sink
Yendor: Lillen-Bradley
Farent: FLEX_|0_Adapter
Name: [FLEX Digial_input sigh [0 =
Description: I =

=
Comm Format: X O ptirnization
Bievizion: |1_ |1 _I; Electronic Keving: | Compatible Madule j

Cancel | < Back | Mest > | Finiqh\» I Help |

3. 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

4. Click on the Finish button to save the configuration.
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The digital input module will appear in the 1/0 configuration
indented under the 1794-AENT adapter.

-5 1/0 Configuration
= B [1]1756EMBT 4 Lacal ENB
-6 1794-AENT /4 FLEX_I0_Adapter
OS] (1] 1794-1B16/4 FLEX Digital Input

Add the Digital Output Module

- 1 10 Corhguiabon
= [1]1755ENET /4 Local ENE
[ TFM-SEMT A I-I_I:'-.:_ _|_.':J=-_| =
& (0] 173448164 FLEX, Digtal Input

Mew Module. ..

(B0t
Capy
Fazte
[E(Efe

Crozz Reference

itk

Properties

5. Right click on the 1794-AENT adapter and again select New
Module. The Select Module Type window will open.

Select Module Type
Tvpe: Major Bevizion:
|1?94-DE18£A |-| vl
Tupe | Description I
179418/ 8 Paint 220% AL Input ;I
1794 1R8/A 8 Channel 244 DC RTD Analog [nput
1794 IRTE 8 Channel 24 DC RTD/Thermocouple Analog [nput
1794%1 648 16 Paint 24 DC Input, Source
1794-0416/4 16 Point 120 AC Dutput
1734-048/4 8 Paint 1200 AC Output

[1794-0A8/4 8 Paint 1200 AC |zolated Output
1794-0B16/4 {16 Point 24 DC Dutput, Source
1794-0B16PAA k 16 Paint 24 DC Protected Output, Source

1794-0B 858 8 Point 24 DC Output, Source

1794-0B8EPA 8 Point 244 DC Electronically Fused Protected Dutput, S ource
1794-0C16/24 16 Paint 48 DC Output, Source j
~ Shaw

Eendor:lAII j ¥ Other IV Specialty /0 Select Al |
¥ #nalog I Digtal W Commurication W Motion M Processor Clear All |

Ok I Cancel I Help |

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

Publication 1756-UM050A-EN-P - December 2001



Interfacing with FLEX1/0 8-11

The Module Properties window will open.

Module Properties - FLEX_I0_Adapter:1 [1794-0B16/A4 1.1)

Type: 1734-0B1644 16 Point 248% DC Output, Source
Yendor: Allen-Bradley
Farent: FLEx_I0_Adapter
Mame; IFLEX_D|g|taI_Dutput Slat: I'I =
Description: I =
=

Cornm Eormat; R ==

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

Cancel | < Bash I Hest > | Finish >>%| Help |

7. 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

8. Click on the Finish button to accept the configuration. The I/0O
Configuration in the Project window should look similar to the one
shown below.

=1-E£5 140 Canfiguratian
=- B [1]1756-ENBT /4 Lacal ENB
-6 1794-LENT 4 FLEX_I0_Adapter
@ [0]1734-B16/4 FLEX_Digital _Input
O} (1] 1/594-0B16/4 FLE= Digital Cutput
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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.

Cantraller Tags

=4 Contraller FLEX_|D_Controller

t[Z3 Contraller 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 1/0 modules.

x| o |5t5'|3 j

P | Tag Mame Type Style 2 | Description

Scope: IFIe:-:_IEI_EDntrDIIer[c:j Show IShDW Al

|»

Tags created
by the system ~ |

Enter the new tag here _> * |0
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[+-FLEX_I0_Adapter:0:l  |[IMT Birarny
[+-FLE¥_I0_Adapter:1:0 |IMT Birarny
[+-FLE*_l0_Adapter.0:C | AB:1794_|B1E:C:0
[+-FLEX_I0_Adapter:1.C  |AB:1794_DO1E:C:0
[+-FLEX_I0_Adapter AB:1734_aEM_BSLOT::0
> [+-FLEX_I0_Adapter:0 | AB:17I4_AEM_85SLOT.0:0

-
<[]\ Monitor Tags  j Edit Tags / [1] | le

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: IFIer:_ID_C-:-ntroIIer[u:nj Shiaw: ISh'Z'W Al =] sa ISt_I,JIe j
F | Tag Hame Aliaz For Basze Tag Type il

[+-FLE¥_I0_Adapter:®:]  |FLEX_I0_Adapter... FLEX_|0_Adapterl.... INT
[+-FLE=_I0_aAdapter:1:0 |FLEX_|0_Adapter...| FLEX_|I0_a&dapter.... |INT
[F-FLEx_|0_Adapter:0:C AB:1794 |B1E:C:0
[F-FLEx_|0_Adapter:1:C AB:1794 DO1EC:O
[+-FLEx_I0_Adapter:| AB:1794 AEM_8SLOT:I0
[#-FLE=_l0_Adapter:0 AB:1794 AEM_8SLOT:0:0
S| Parts_Court COUNTER =
*|r

3. Close the Controller Tags window.
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Create the Ladder Program  Next create the example ladder program to test the 10.

=155 Controller FLE_|0_Cantraller

i Contraller Tags

-2 Controller Fault Handler

----- 3 Power-Up Handler

E-E3 Tasks

EI% MainT ask

=58 MainProgram
-[@ Program Tags

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

created.
FLEx_I0_Adapter:|.Data[0].0 CTU
0 1 E Count Up —Cl—
Counter Parts_Count  (—DR>—
Prezet 1000
Accum e
FLE_I10_Adapter:|.Datal0].2 Parts_Count
1 1 E RES™
FACIY
2 Move
Source Parts_Count ACC
0+
Dest FLEX 10_Adapter:0.Data1]
240000 _0000_0000_0000 «
[End)

2. Save the program.
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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).

g 130130,130.3, 1794-AENT FLEX 140 Ethernet Adapter, 17344 u Caneel

B Temd P

1] | » Help

%n Who Active
™ Autobrowse ml
-2 ok station, SOxNKD =] Go Online |
#-F5 Ling Gateways, Ethemet
#-25 AB_DF1-1, DF1 Upload... |
B2 AB_ETH-1, Ethemet
- m 130,120,130.1, Computer, 8B_ETH-1 Qownload[ |
=-f 130130.130.2, 1756-ENBT A4, 1756ENBT/A
. EMEB Backplane, 175647 /4 Eloee. |
O B 00 1 756-L1 /4 LOGI%5550, 1756-L1 44 LOG <5550
01, 1756-ENET 24
o8 02,1756-DHRID/B, 1756-DHRIO/E Apply |
@-f| 03, 1756-CNB/B, 1756:CNE/B - |

Current Path:  AB_ETH-1%130.130.1:30.25B ackplanehl

™ &pply Current Path to Broject

Path in Project; <nonex

4

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

& Download ta the contraller:
MName: <no name:
Type:  1786-L144 ControlLogix 5550 Contraller

Path:  AB_ETH-1%130.130.130. 248 ackplanes0

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 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
1794-1B16 FLEX I/0O input module as shown in the following figure:

-
Reset O O
Count —
—o0 o—‘
o O
0 2
+
ZAV
- 1794-1B16
16 (COM)
D

2. Restore power to the FLEX 1/0.

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.

CTU Accumulated Value will
- CountUp — increment and move to
Counter Parts_Count |
Preset 000« Output Module.
Accum 21%
Allen-Bradley lﬁ;ﬁ
——. 2/ /DC SOURCE OUTPUT -~ —
@
hA 0%
- Move — L0123456789101112131415
Source Partz CountACC — —
21 LEDs on Output Module will increment in binary.
Dest FLEw_I0_fdapter0.Data[1]
2#0000_0000_0007_0707 «

5. Press and release the momentary switch at Input 2 (Reset) on the
1794-1B16 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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Refer to the FLEX 1/0 Digital 1/0 Modules Installation
Instructions, publications 1794-IN071 and
1794-IN072, for assistance in wiring and debugging

> the 1/0 modules.

This completes the FLEX I/0O example.
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Appendix A

EtherNet/IP

LED Status
Indicators

31281-M

Alphanumeric
Display

Interpreting the Status

Indicators

Troubleshooting

The front of the 1756-ENBT module is provided with an alphanumeric
display, as well as LED status indicators. When power is applied, the
alphanumeric display should cycle through the following states: “TEST
- PASS - OK - REV x.x,” where “x.x” is the module’s firmware revision.

The display then alternates between “OK” and the module’s default
BOOTP address.

The three bi-color (red/green) LED status indicators provide
diagnostic information about the module and its connections to the
network. The following tables describe each indicator condition.

NET (Network) Status Indicator

The Network Status LED provides the following information:

State

Status

Description

Off

Not Powered,
No IP Address

Module is not powered, or does not have an IP

address.

« Verify there is chassis power and the module
is completely inserted into the chassis and
backplane.

« Make sure the module has been 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 which the
Timeout module is the target has timed out.
Red Duplicate IP Module has detected that its IP address is
Address already in use. Assign a unique IP address to the

module.
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Link Status Indicator

The Link Status LED provides the following information:

State Status Description

Off No data Module is not ready to communicate.
transmission

Green Ready Module is ready to communicate.

Flashing Green

Data transmission
in progress

Module is communicating over the network.

OK Status Indicator

The OK Status LED provides the following module information:

State Status Description

Off No Power Module does not have 24V DC power. Verify there
is chassis power and the module is completely
inserted into chassis and backplane.

Flashing Green Standby Module is not configured.

Green Operational Module is operating correctly.

Flashing Red Minor Fault A recoverable fault has been detected. This could
be caused by an error in the 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 | Self Test Module performing power-up self-test.

Green

Detailed network diagnostics are provided by the module’s Web
pages, which can be accessed through a network browser, such as
Netscape or Microsoft Internet Explorer. See Appendix B.



Appendix B

1756-ENBT Module Diagnostics

The 1756-ENBT module’s Web pages offer internal and network
diagnostics. This appendix provides a brief explanation of the most
useful information. To view the web pages, type the module’s IP
address in your browser’s address field. You will see the following

web page:
Agd:ss@ hxiﬁjsmana?zn? — = —— = = —= =] @B HL\nks”
=l
Automation
1756-ENBT/A 100-Mb Ethernet Module
% Module Information
Use this link to access S —
the Diagnostic @ Chasss Whe
Information page.
Bl
&) || | intemet i
Using Diagnostic On the Diagnostic Information page, you can get information about:
Information » Class 1 connections - The most time critical connections,

including 1/0 and produce/consume connections.
» Class 3 connections - The less time critical connections, such as

those used for MMI and PLC programming or PLC to PLC
messaging.
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Although information can be found in the Backplane and Connection
Manager or Network Statistics sections the most useful diagnostic
information on your 1756-ENBT module is located under the
Miscellaneous section.

In the Miscellaneous section, you can get access to:

Encapsulation Statistics - General information about TCP
connections, such as active incoming or outgoing connections
and the total limit of TCP connections that can be made to the
1756-ENBT module. For more information, see page B-3.

Class 1 (CIP) Packet Statistics - Information about the speed,
duplex and user datagram (UDP) frame rates of TCP
connections. For more information, see page B-4.

Class 1 (CIP) Transports - Specific information about any Class 1
(CIP) connections made to the 1756-ENBT module. For more
information, see page B-5.

Class 3 (CIP) Transports - Specific information about any Class 3
(CIP) connections made to the 1756-ENBT module. For more
information, see page B-6.

=l Enet Diag Main - Microsoft Internet Explorer provided by Rockwell Automation

| Hie Edi Vew Favories sk Hep \
- . B QA &= J B -
Back | e Stop  Refresh  Home Search Favoites  History Mail Print Edit SideStep
Address |@ hitp:/130.151.133 207 /diagsDisplay. htm ] @B H Links
=
1756-ENBT/A 100-Mb Ethernet Module
Diagnostic Information
Backplane and Connection Manager Network Statistics Miscellaneons
@ Back ot a Fib  — @ Encapsulation Statistics
@ Extended Bac . @ Enet/IP (CIF) Statistics
@ Eackplane (CI|  [JS@ these links to access the -——p» @ Class 1 (CIP) Packet Statistics
@ Connection ] . i @ Class 1 (CIP) Active Transports
@ Rack Obiject d|agnost|c information on @ Class 3 (CIP) Active Transports
@ Heap (CTP) Stalistics
your module. tatsics ® General Memory Statitios
Module Home Page | Module | TCE/E C | Disgnostic | Chassis Who
|
2] 1 s intemet i
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Encapsulation Statistics

The Encapsulation Statistics screen offers general information about
TCP connections coming into and going out of the 1756-ENBT
module. Table 2.A lists the most useful fields on the Encapsulation

Statistics screen:

Table 2.A

Most Useful Diagnostic Fields on the Encapsulation Statistics Screen

Field:

Definition:

Cummulative Encap (TCP) Connections

The total number of incoming and outgoing
module connections since powering up.

Active Total Encap (TCP) Connections

The number of incoming and outgoing
module connections currently active.

Total Encap (TCP) Connection Limit

The maximum number (64) of incoming or
outgoing connections the module can make
at any single moment in time.

Active Incoming Encap (TCP) Connections

The number of module connections coming
in from the Ethernet media currently active.

Incoming Encap (TCP) Connection Limit

The maximum number (64) of incoming
connections the module can make at any
single moment in time.

Active Outgoing Encap (TCP) Connections

The number of module connections going
out to the Ethernet media currently active.

Outgoing Encap (TCP) Connection Limit

The maximum number (64) of outgoing
connections the module can make at any
single moment in time.

An example of the Encapsulation Statistics screen is shown below.

==

3 =
Back Fatitie) Stop  Fefiesh  Home Search Favoites  History Mai

Print

Bl SidkSlep

Address I@ hitp:/#130.151.133.207/diagsE neap.htm ?refresh=30

] @6o ||Liks >

Cotatmands Received |14

1756-ENBT/A 100-Mb Ethernet Module

Encapsulation Statistics

The fields \_ Curmlative Encap (TCP) Comections || 40108
described in [T s Tos Bucap (TCP) Commectons 2
Active Incomng Encap (TCP) Comections | 1
Table 2.A are |
Active Ovigomg Encap (TCP) Comections | 1
found here.  § o becep (10P) Commechon Lime o
Tncoming Encap (TCP) Connection Limit 4
Bad Session D 0| [ Outgoing Encap (TCP) Connection Limit 4
Bad Target D o
Unsupported Revision | 0

Refresh counters every [90 seconds. O disables refresh,

Iadule Home Page | Module | TCR/P C

| Disgnostic

| Chaseis Who

SN

[ [ |a intemet
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Class 1 (CIP) Packet Statistics

The Class 1 (CIP) Packet Statistics screen offers information about the
speed, duplex and user datagram protocol (UDP) frame rate of TCP
connections coming into and going out of the 1756-ENBT module.
Table 2.B lists the most useful fields on the Class 1 (CIP) Packet
Statistics screen:

Table 2.B
Most Useful Diagnostic Fields on the Enet/IP (CIP) Statistics Screen
Field: Definition:
Link Status Denotes whether the current link is active or inactive.
Speed The speed that the module is passing data over the
Ethernet network.
Mode The module’s communication mode, full-duplex or
half-duplex.
Total Packet Capacity Total number of packets your module can receive over

the Ethernet network at any time. The 1756-ENBT
module can receive up to 5000 packets.

Total Class 1 Packets/Second Number of Class 1 packets your module is currently
receiving over the Ethernet network.

Actual Reserved Class 1 Capacity | Number of Class 1 packets your module can receive
over the Ethernet network.

Examples of the Enet/IP Statistics screen is shown below.

a http://130.151.133.207 /diagsM etStat_ htm?pg=AB - Microsoft Internet Explorer provided by Rockwell Automation

J File Edit Wiew Favortes Toolz Help |

S A BT R B R R A NES L R B )
Back Reliizie] Stop  Refresh  Home Search Favorites  History I ail Frint E dit SideStep
| Address [&] hitp.//130.151.133.207 /diagsh etStat him?pg=AE =] @B |j Links
=l
Class 1 (CIP) Packet Statistics
Link Status — P Link Status: Active Speed: 100 Mops Mode: Full-Duplex
Wns
/ Current number of inc i connections 1
Speed Current Of outgoing TCP connections 1
/ al number of TCP connections 128
Mode Total Incoming messages processed 8§
Total Cur Window 1 Sec. 1 Sec. Peak
Total Class 1 fams—t—Reev 2645 164 » 195 200
Class 1 Rejc. a a [n] a
Packet/Second Class 1 Sent. 1zo79891 188 200 40z
Prod Inhil. a a [u} a
Total PaCket - racker capacity 5000
. hcrtual class 1 packets per second (send + recwv + rejc + inhb ) 398
CapaCIty Theoretical reserve class 1 capacity 4600 Actual Reserve 4602
Actual Reserved —— 1 Reftesh counters every |15 [seconds 0 disables refresh
Class 1 Capacity
Ilodule Home Page | Module Information | TCPAP Configuration | Diagnostic [nformation | Chassis Who
il
|&] Done ,_,_|. Internet i
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Class 1 (CIP) Transports

The Class 1 (CIP) Transports screen

offers specific information about

Class 1 (CIP) connections coming into and going out of the
1756-ENBT module. Table 2.C lists the most useful fields on the Class

1 (CIP) Transports screen:

Table 2.C
Most Useful Diagnostic Fields on the Class 1 (CIP) Connections Screen

Field: Definition:

Type Type of connection. This field can be either
consumer or producer.

Trigger The mechanism by which the producer
produces new data. The mechanism can
be Cyclic, Change-of-State, or Application
triggered

State The state of the connection, either active or

inactive.

Remote Address

The remote IP address of the connection’s
originator or destination.

Bridged

Denotes whether the connection is bridged
across the 1756-ENBT module or not.

An example of the Class 1 (CIP) Transports screen is shown below.

o . a 3 B 4 .
Back Feifar fel Stop  Refresh  Home Search Favoites  History Mail Print Edit SideStep
Address [ ] rip.//130.151.132.207 /diagsCipClass1 him =] @60 |[Liks >
1756-ENBT/A 100-Mb Ethernet Module
Cilass I (CIP) Transports
Type Typg 'Tn'wmate Transport Id | Pro Api| Con Api | Prod I.rw.Remnte Address | Pog Bridged
| [Coppumer Cychc [Aciwe | 01601 10 1 0 130.151.133008 2222 | Vs
Trigger ] Consumer| Cyclic [Aetive | 021802 10 o _lessToaseo0s 2222 ves
Producer | Cyclic |AstiveTx1681 10 10 o 130.151.133.208 [2222 | Yes
Stat / W*cﬁc eive | o182 | 1010 0 23019258224 [2222] Yes
ate RefyeetrEanters cvery 16 seconds. O disables refresh.
Remote — |
Module Home Page | Madule Information | TCP/AP C Diagno sti h Who
Address
Bri dge d /
|

2] Done

[ @ ntemet
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Class 3 (CIP) Transports

The Class 3 (CIP) Transports screen offers general information about
TCP connections coming into and going out of the 1756-ENBT
module. Table 2.D lists the most useful fields on the Class 3 (CIP)
Transports screen:

Table 2.D
Most Useful Diagnostic Fields on the Class 3 (CIP) Connections Screen

Field: Definition:

Type Type of connection. This field can be either
consumer or producer. However, for class 3,
this will be Client or Server.

State The state of the connection, either active or
inactive.

Remote Address The IP address of the originator
or destination.

Bridged Denotes whether the connection is bridged
across the 1756-ENBT module or not.

An example of the Class 3 (CIP) Transports screen is shown below.

73 http://130.151.133.207/diagsCipClass3. htm 2refresh=90 - Micrasoft Internet Eyplorer provided by Rockwell Automation

Fie Edit View Favoies Tools Help

S S RE A = B = -
Back  Fonwerd Stop  Refresh  Home Search Favorites  History Mail Print Edit SideStep
Adess [ /7130161133 207 /dageCintlsss3 hmretresh-50 =] 6o |[Links )
[-|
1756-ENBT/A 100-Mb Ethernet Module
Class 3 (CIP) Transports
Type ol Type | Transport gl State | Remote Address | PoggrBridged
v Tctwe | 130,151, 1075 Yes
State — Wonds 0 disables refresh
Remote ] T Tiome Page | Moculs Infoamation | TCR/AP Configuration | Diagnostic Information | Chassis Whe
Address
Bridged —
|
@] Dere [ [ [ tvtemet
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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 1756-ENBT modules over your
network you must configure the RSLinx Ethernet communication
driver (AB_ETH). You can configure the AB_ETH driver with the IP
addresses of all the Ethernet modules 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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Configuring the To configure the AB-ETH Ethernet communication driver perform the

. followi teps:
AB_ETH Driver OTOWINg steps
1. Start RSLinx.

5 RSLinx Professional - [RSWhe - 1]
o o Staion DDEAOPC Security Mindow Help ==l x]
BSWho
Canfigure Sharteuts.. k i)
: Configure Clisnt Applications. E E E
& Lins Gater Caorfigure CIE Optiots. .
a5 AB_KT1. | bt Gateway Ling Gatewaps AB_KT-1 Data  AB_KTCA
EABKICI. e Ethemet  Highway Plus  ControlMet
Driver Diagnastics...
CIP Diagnostics
Galeway Diagnestics..
Configurs communication hardware [T | 08/31/00 | 0G40 AM 2

2. From the Communications menu, select Configure Drivers. The
following window will open.

Configure Drivers [ 7] %]

 Awailable Driver Types:
LClose I
| _-[% Lad e

Help

i~ Configured Drivers:

Name and Description Status
ET DHe Gtz AddrD 700 HUMMING [Hunng 3 Configure...
AB_KTC-1 CHet Mode:17 Addid000 IntcMone BUNMING Running

Startup..
Start
Stop

Delete

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

Configure Drivers

~ Auwailable Driver Types:

| =] hddNew. |

FE732 DFF devices | tep
Eih

784K T LR for C rolMet devices
1784KT AKTRD)PKTR(D) for DH+/DH-485 devices
DF1 Palling Master Driver Statug

1784-PCL for ControlNet devices Running Corfigure...
1784-PCIC for Controlet devices Funrina -
1747FIC ! AIC+ device -
DF1 Slave Driver Stattup...
55 5D/502 for DH+ devices

irtual Backplane Driver

DeviceMet Drivers [1784-PCO/PCIDS 1770-KFD SDNPT drivers)
PLCS [DH+] Emulatar driver

SLC 500 (DH485) Emulator driver

1784-PCMK. far DH+/DH-485 davices

SoftLogikG diver Delete
Remate Devices via Ling Gateway

Close

!

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

Add New BSLinx Driver

Chooze a name for the new driver.
[15 characters marimum)

[2B_ETHA

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

The Configure driver window will appear with the Station
Mapping page open.

Conlfigure driver: AB_ETH-1 HE
Station Mapping |
Station  [Host Mame Add New
1]
1 [130130 1302 | Deete |
[=x] Diriver
oK I Cancel | Lpply | Help I

6. Click on Add New and enter the IP address or Host Name of your
1756-ENBT module (e.g., 130.130.130.2, “Pumpl”, etc.).

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

Conlfigure driver: AB_ETH-1 HE
Station Mapping |
Station  [Host Mame Add New I
1]
1 130130.130.2 Dekele |
2 [130.130.130.3 |
E3 Drriver
oK Cancel Lpply I\J Help
L3
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8. When you are done entering the IP addresses, click on Apply.
9. Click on OK to close the Configure driver window.
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 HE
i~ Awailable Driver T ppes:
Lloze I
IEthamet devices ﬂ Add New.. |
beh |
i~ Configured Diivers:
| Name and Description Status
AR ETH ST Corfigure... |
AB_KT-1 DH+ Sta:0 AddrD700 BUMNING Running
AB_KTC-1 CMet Made:17 Addrd000 IntcMone RUMMING Fiunning S |
Start |
Stop |
Delete |

10.Close RSLinx
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Appendix D

What This Appendix
Contains

Example Network Configurations

This appendix shows examples of EtherNet/IP control networks,
along with the RSLogix 5000 1/0O configurations for those networks.
You configure these networks using the procedures described in this
manual, adding each remote 1756-ENBT module and its I/0 modules
to the local ENB module in turn as you build your system.

For information about See page
Small System Example D-2
Expanded System with FLEX 1/0 D-3
Larger Control Networks D-4
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Small System Example
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An example small system is shown below, consisting of a local chassis
with a Logix 5550 controller and a 1756-ENBT module serving as a
network scanner, and two remote chassis with 1756-ENBT modules
serving as adaptors for the 1/0 modules in those chassis.

Slot 0 1 Slot 1 2 3
t 1] i ]
[ T [ p—
Local | —4 | —F Remote
Chassis | =i | == Chassis
1} ! =1t #1
7— bl ] L / L—0
Logix5550 1756-ENBT 1756-ENBT 1756-0B16l
Controller Digital Output
1756-1B16
Slot 0 1 Digital Input
[ 1
[
; | i Remote
Ethernet Switch | —i Chassis
i #2
L 1
u-|- L~ 1
\1756-0F6V|
Analog Output
1756-ENBT

PC Workstation

The RSLogix 5000 I/O Configuration for this network is shown in the
following figure.

- ] [0]1756ENBT /4 Remate_ENBT T
Pobe ﬂ [111756-IB16] Remate_Digital_nput_1

El ﬂ [0]175E-EMBT 44 Remote_EMBT_2
- ﬂ [1]11756-IF8 Remate_Analog_lnput_2
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Expanded System The following figure shows the previous network with FLEX 1/0O
. added to the system.
with FLEX 1/0 Y
Slot 0 1 St 1 2 3
¥ 1 i [yl
[ o | 2 man
Local | t | i Remote
=} —i
Chassis | ——} | ==} Chassis
| I F_§ | 1 I = #1
Logix5550 1756-ENBT 1756-ENB{4 1756-0B16l
Controller Digital Output
© 1756-IB16
Slot 0 1 Digital Input
[ 1
[ T Rermot
4‘ Ethernet Switch | i emote
—— | Chassis
' it #2
| |} =]
| \1756-0F6VI
PC Workstation Analog Output

1756-ENBT

Flex I/0

1794-AENT ‘m ‘ i

E| ﬂ [EI] 1786-EMBT /4 Hemu:ute EMBT_1
----- ﬂ [1]11756-IB16l Remaote_Digital_lnput_1
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D-4  Example Network Configurations

Larger Control Networks

Larger control networks may use additional local ENBT modules
communicating with remote chassis. A partial system is shown below.
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Al =10o> (756.ENET Pl <10
1756-ENBT . 1756-ENBT S
| | )]
==
Ethernet Switch
A= 0> 1756-ENBT — | < 1/0 >
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1794-AENT 1794-AENT
I | | | | |
ﬁex 170 - Flex I/Ou
To additional
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remote chassis

The RSLogix 5000 I/O Configuration for this network is shown in the
following figure.

225 10 Configuration

]17E6-EMBT A4 Local EMBT_1

EI ﬂ [0] 17E6-EMBT A4 Remate_EMBT_11

----- ﬂ [1]11756-IB16l Remote_Digital_lnput_111
----- ﬂ [2] 1756-0B16] Remate_Digital_Output_112

EI B [0]1756-ENET /A Remote_ENBT_12

----- ﬂ [111756-IF8 Remote_Analog_|nput_1:21
----- ﬂ [2] 1756-0F8 Remaote_snalog_output_122

Elﬁ 1794-AEMT A Remaote_Flex 10_Adapker_11

----- 9 [0]11734-1B1644 Remate_DC_lnput_110
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- ﬂ [Z]1¥EE-EMBT A4 Local EMBT_2
= f] [0]1756-EMBT A4 Remate ENBT_21

----- ﬂ [1]11756-IB16l Remote_Digital_lnput_211
----- ﬂ [2]1756-1B16l Remote_Digital_lnput_212
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Appendix E

Manual Configurationonan
Ethernet Switch

Changing Ports on an
Ethernet Switch

Autonegotiation Requirements

The ControlLogix EtherNet/IP Bridge module supports the following
Ethernet settings:

» 10Mbps half duplex
» 10Mbps full duplex
» 100Mbps half duplex
e 100Mbps full duplex

Mode selection is done automatically based on the IEEE 802.3u
autonegotiation protocol.

If a module is connected to a port on a 10/100Mbps switch, you must
set this port to autonegotiate. If this port is set manually to one of the
modes listed above, a mismatch between module and switch modes
of operation may occur. This will result in significant reduction of
system performance.

If you reconnect the module from one port to another one, regardless
whether the new port is located on the same or a different switch (or
a hub), do the following:

1. Disconnect the cable from the port to which the module is
currently connected.

2. Wait until the module Link Status LED is off.
3. Connect the cable to the new port.

This procedure will restart the autonegotiation process at the module
side. Another option is to restart the module itself.
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E-2  Autonegotiation Requirements
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Glossary

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 1756-ENBT module 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.
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Glossary 2
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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 TCP/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.

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.



Glossary 3

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 1/0 data.
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1P

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.
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.



Glossary 5

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.

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 1/0 (implicit) messaging in EtherNet/IP.
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Notes:
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module features 1-1
producer/consumer model 1-4 to 1-5
rack optimized and direct connections 1-2 to 1-3
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download program 6-11
edit controller tags 6-8 to 6-10
modify ladder program 6-10 to 6-11
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test example application 6-12

autonegotiation E-1

B

before you configure your module 3-1 to 3-6
BootP

see Rockwell Bootp utility

using a third party BootP server 4-10 to 4-11

C
change 4-4
change the configuration 4-4
chassis who web page B-5
common techniques used in this manual P-2
configuration requirements 3-3 to 3-5
gateway address 3-4
IP address 3-3 to 3-4
subnet mask 3-5
configuring Ethernet communication drivers C-1 to
C-14
AB_ETH driver C-2 to C-4
installing the software C-1
configuring the module 4-1 to 4-12
using a third party BootP server 4-10 to 4-11
using DHCP software 4-12
using RSLinx software 4-7 to 4-9
using the Rockwell BootP utility 4-2 to 4-7
consumed tags 1-4 to 1-5
control and information protocol (CIP) 1-4
controller tags
create consumer tags 7-15 to 7-17

create producer tags 7-4 to 7-5
editing 5-12 to 5-13, 6-8 to 6-10, 8-12

D

DCHP software
using to configure the module 4-12
diagnostic information web page B-3
diagnostics
LED status indicators A-1 to A-2
web pages B-1 to B-5
direct connection
see analog I/0 with direct connection

E

Ethernet protocols 3-1 to 3-2
EtherNet/IP 3-2
SNMP 3-2
TCP/IP 3-1
UDP 3-2
Ethernet switch
autonegotiation, manual configuration, changing ports
E-1
use of 2-7
EtherNet/IP 3-2
example applications
about the example applications P-3
system components P-4
example network configurations D-1 to D-4
expanded system with FLEX /0 D-3
larger control networks D-4
small system example D-2

F

finding more information P-5
Force IP Renew 4-4 to 4-5

G
gateways 3-4

H

how to use this manual P-2 to P-4

I/0 configuration
analog 1/0 6-4 to 6-7
digital 10 5-8 to 5-12, 8-8 to 8-11
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FLEX 1/0 adapter 8-6 to 8-8
local ENBT module 5-4 to 5-5, 8-4 to 8-5
local ENBT module in consumer 7-9 to 7-10
producer in consumer’s /0 configuration 7-13 to 7-14
remote ENBT module 5-6 to 5-8
remote ENBT module in consumer 7-11 to 7-12
if you do not know the IP address 4-4
installing the 1756-ENBT module 2-1 to 2-8
IP address 3-3 to 3-4

L

ladder program 5-14 to 5-15, 6-10 to 6-11, 7-6 to
7-7,8-13t08-14
LED status indicators A-1 to A-2
LINK status indicator A-2
NET status indicator A-1
OK status indicator A-2
LINK status indicator A-2

M

module features 1-1
module information web page B-2

N
NET status indicator A-1

0
OK status indicator A-2

P

produced and consumed tags 7-1 to 7-19
create consumer application 7-8 to 7-18
add producer to consumer’s I/0 configuration 7-9 to
7-14
create consumer controller 7-8
create consumer tags 7-15 to 7-17
download configuration to consumer 7-18
create producer application 7-3 to 7-7
create producer ladder program 7-6
create producer tags 7-4 to 7-5
download producer application program 7-7
set up the hardware 7-2
test the messaging 7-19
produced tags 1-4 to 1-5
producer/consumer model 1-4 to 1-5
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rack optimized and direct connections 1-2 to 1-3
mixing rack optimized and direct connections 1-3
rack optimized I/0 5-1 to 5-17
add FLEX 1/0 adapter to I/0 configuration 8-6 to 8-8
add local ENBT module to I/0 configuration 5-4 to 5-5,
8-4t08-5
add remote ENBT module to 1/0 configuration 5-6 to 5-8
add remote I/0 modules to I/0 configuration 5-8 to
5-12, 8-8t08-11
create example application 5-3 to 5-15, 8-3 to 8-14
create ladder program 5-14, 8-13
download program to controller 5-15, 8-14
edit controller tags 5-12 to 5-13, 8-12
set up the hardware 5-2, 8-2
test example application 5-16 to 5-17, 8-15
reconfiguring a device 4-4 to 4-5
related publications P-5
requested packet interval (RPI) 1-5
Rockwell BootP utility 4-2 to 4-7
Force IP Renew 4-4 t0 4-5
saving the relation list 4-6 to 4-7
RSLinx
using to configure the module 4-7 to 4-9
RSLinx communication drivers C-1 to C-4
AB_ETH driver C-2 to C-4
installing the software C-1

S

SNMP (simple network management protocol) 3-2
status indicators
see LED status indicators
subnet mask 3-5
switch
see Ethernet switch

T

TCP/IP (transmission control protocol/internet
protocol) 3-1

TCP/IP configuration web page B-2

terminology P-6 to P-8

troubleshooting A-1 to A-2

U
UDP (user datagram protocol) 3-2
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