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Important User Information

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

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

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

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

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

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

death, property damage or economic loss

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

* recognize the consequences

IMPORTANT Identifies information that is critical for successful

application and understanding of the product.

Allen-Bradley is a trademark of Rockwell Automation.

ControlNet i$ a trademark of ControlNet International. . N

Microsoft, Windows, and Windows 95 are registered trademarks of Microsoft Corporation.
FLEX I/Ois a trademark of Rockwell Automation.

RSLogix 500 is a trademark of Rockwell Software, Inc.

SLC and SLC 500 are trademarks of Rockwell Automation Allen-Bradley, Inc.



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

Directive Compliance

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

EMC Directive

This product is tested to meet the Council Directive 89/336/EC
Electromagnetic Compatibility (EMC) by applying the following
standards, in whole or in part, documented in a technical
construction file:

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

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

This product is intended for use in an industrial environment.

Low Voltage Directive

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

This equipment is classified as open equipment and must be
mounted in an enclosure during operation to provide safety
protection.






Preface

Introduction

Contents

Audience

What We assume

Use this manual to install, configure, and apply the features of the
1747-SCNR Scanner.

In this manual you will learn how:

¢ the 1747-SCNR Scanner communicates with an SLCL] processor
and ControlNetl] devices

* to map I/O data using the RSNetWorx for ControlNetl
¢ to configure your 1747-SCNR Scanner

For information about See
installing and connecting the scanner module Chapter 1
preparing to use the ControlNet scanner module Chapter 2

configuring and mapping scheduled data exchange using RSNetWorx for Chapter 3
ControlNet

troubleshooting Chapter 4

local database access using PLC-5 MSG instructions Appendix A
CIP client management Appendix B
reset bit management Appendix C
local database and ControlNet data files access using CIP messaging Appendix D
application examples Appendix E

This manual is intended for engineers and technicians who are
installing, programming, and maintaining a control system that
includes an SLC 500 communicating on a ControlNet network with a
1747-SCNR Scanner.

We assume you:

* are developing a ControlNet network using an SLC processor in
conjunction with a 1747-SCNR Scanner

e know each of your device’s I/O parameters and requirements
e understand SLC processor programming and operation
e are familiar with RSNetWorx for ControlNet

®

e are familiar with the Microsoft® Windows® environment
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Terminology
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The following list contains ControlNet network terms used in this

manual.

Term

Definition

Actual Packet Interval
(API)

The measure of how frequently a specific connection
produces its data.

Big-endian

A computer architecture in which, within a given
multi-byte numeric representation, the most significant
byte has the lowest address (the word is stored
“hig-end-first” - typically Motorola architecture).

Bit

A unit of information consisting of a 1 or a 0. This is the
smallest data unit that can be transmitted.

Class

A set of objects all of which represent a similar system
component. A class is a generalization of the object, a
template for defining variables and methods. All objects
in a class are identical in form and behavior, but they
may contain different attribute values.

Client

1. An object that uses the services of another
(server) object to perform a task.

2. An initiator of a message to which a server
reacts.

Connection

Alogical binding between two application objects.
These application objects may be in the same or
different devices.

Connection Path

The attribute is made up of a byte stream that defines
the application object to which a connection instance
applies.

Consume The act of receiving data from a producer.

Consumer A node that is receiving data from a producer.

Device A physical hardware connection to the link. A device may
contain more than one node.

Error A discrepancy between a computed, observed, or
measured value or condition and the specified or
theoretically correct value or condition.

Frame Single data transfer on a link.

Instance The actual physical presentation of an object within a
class. ldentifies one of many objects within the same
object class.

Link A collection of nodes with unique MAC IDs. Segments
connected by repeaters make up a link; links connected
by routers make up a network.

Little-endian A computer architecture in which, within a given

multi-byte numeric representation, the least significant
byte has the lowest address (the word is stored
“little-end first” - typically Intel architecture).

Multicast Connection

A connection where one node produces data and
multiple nodes consume that exact same data.
Connections can be either point-to-point or multicast.

Network

A series of nodes connected by some type of
communication medium. The connection paths between
any pair of nodes can include repeaters, routers, and
gateways.
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Term

Definition

Network Access Port
(NAP)

Physical Layer variant that allows a temporary node to
be connected to the link by connection to the NAP of a
permanent node.

Network Address or

A node's address on the link (also called MAC ID).

Node Address
Network Status Indicators on a node displaying the status of the Physical
Indicators and Data Link Layers.

Network Update Interval
(NUI)

A single occurrence of the ControlNet Network Update
Time (NUT).

Network Update Time
(NUT)

Repetitive time interval in which data can be sent on the
link.

Node

A connection to a link that requires a single MAC ID.

Object

1. An abstract representation of a computer’s
capabilities. Objects can be composed of any or
all of the following components: data
(information which changes with time)
configuration (parameters for behavior) methods
(things that can be done using data and
configuration)

2. A collection of related data (in the form of
variables) and methods (procedures) for
operating on that data that have clearly defined
interface and behavior.

Originator

The client responsible for establishing a connection path
to the target.

Point-To-Point

A connection that exists between two nodes only.

Connection Connections can be either point-to-point or multicast.
Produce Act of sending data to a consumer.

Producer A node that is responsible for transmitting data.
Redundant Media A system using more than one medium to help prevent

communication failures.

Requested Packet
Interval (RPI)

The measure of how frequently the originating
application requires the transmission of data from the
target application.

Scanner Configuration
Tool (SCT)

Software tool that allows you to configure scheduled
connections, map data for these connections, and
monitor the status for the configured connections.

Scheduled Data transfers that occur in a deterministic and
repeatable manner on predefined NUTs.

Server An object which provides services to another (client)
object.

Service Operation or function that an object performs upon
request from another object.

Target The end-node to which a connection is established.

Unscheduled Data transfers that use the remaining time in the NUT

after the scheduled transfers have been completed.
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Acronyms

Acronym Meaning

API Actual Packet Interval.

BNC A connector for coaxial cable having a bayonet-type shell
with two small knobs on the female connector which
lock into spiral slots in the male connector when it is
twisted (refer to the illustration on page 1-1).

Clp The control and information protocol defined by part 4 of
the ControlNet standard. CIP includes both connected
and unconnected messaging.

LED Light Emitting Diode.

MAC ID The address of a node.

NAP Network Access Port.

NUI Network Update Interval.

NUT Network Update Time.

RPI Requested Packet Interval.

SCT Scanner Configuration Tool

Common Techniques Used The following conventions are used throughout this manual:
in This Manual

* Bulleted lists provide information, not procedural steps.
* Numbered lists provide sequential steps.

* Pictures of keys and/or screens represent the actual keys you
press or the screens you use.

e “What's Happening” boxes appear in the appendices. These
boxes give a step by step explanation of the process illustrated
in the figure(s) that follow the What’s Happening box. The
figures have numbers in them that correspond to the What'’s
Happening steps.

> This symbol identifies helpful tips.
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Rockwell Automation
Support

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

Local Product Support

Contact your local Rockwell Automation representative for:

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

* support service agreements

Technical Product Assistance

If you need to contact Rockwell Automation for technical assistance,
call your local Rockwell Automation representative.

Your Questions or Comments about This Manual

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

If you have any suggestions about how we can make this manual
more useful to you, please contact us at the following address:

Rockwell Automation, Allen-Bradley Company, Inc.
Control and Information Group

Technical Communication

1 Allen-Bradley Drive

Mayfield Heights, OH 44124-6118
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Notes:
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Chapter 1

Install and Connect the
ControlNet Scanner Module

What This Chapter Contains This chapter describes how to install and connect your ControlNet
1747-SCNR Scanner module. The following table describes what this

chapter contains and where to find specific information.

For information about See page
identifying scanner module features 1-1
preparing the module for installation 1-2
selecting the ControlNet node address 1-3
inserting the 1747-SCNR into an SLC chassis 1-3
connecting the 1747-SCNR to a ControlNet network 1-5
SLC 500 I/0 configuration 1-8
|dent|fy Scanner The following drawing identifies the features of the 1747-SCNR

Scanner module.

Module Features

[ Cpmer ] Node Address and Status Display
Displays scanner node address and

Channel B M status

Status Indicator SR L
T
Channel A — Module Status Indicator

Status Indicator @] D_ Indicates whether the device is

powered and is functioning properly

ControlNet Network )
Access Port
(NAP)-RJ45 connector

o o

JControlNet Redundant Media
Ports-BNC connectors

(Channels A and B)

30751
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1-2 Install and Connect the ControlNet Scanner Module

Prepare for Module Before you install your module, you need the following items:
Installation

iy

RSNetWorx for
) ControlNet,
Pe.rsonal Computerwnh catalog number  1747-SCNR Scanner Module
Microsoft Windows 9357-CNETL3  Reference Manual, publication

5\ /O 1747-6.23 (this manual)

........... =1 ¢ :
— 2 X g
SLC 1746 chassis with SLC ControlNet 1784-PCC (shown),
5/02, 5/03, 5/04, or 5/05 processor or 1784-PCIC, or 1784-KTCX15,
and the appropriate programming or 1770-KFC15 A1523

software (RSLogix 500°)

Before you install the module, you must know how to:

* program and operate an Allen-Bradley SLC 500 programmable
controller

¢ install and configure the devices on your ControlNet network
The 1747-SCNR Scanner module fits in any slot of the chassis except

for the left-most slot of the first chassis, which is reserved for the SLC
500 processor.
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Install and Connect the ControlNet Scanner Module 1-3

Select the ControlNet
Node Address

Insert the 1747-SCNR
Scanner Into the Chassis

Select the ControlNet node address of the 1747-SCNR by setting the
two 10-digit rotary switches on the top of the scanner.

10-digit rotary switch: ones digit ﬂ'

10-digit rotary switch: tens digit ‘\

Top View of Module 30752

You can select a node address from 01 to 99 for a device on a
ControlNet link. Zero (00) is not a valid node address.

Important: Since 00 is the default value from manufacturing, you
must change the node address when using the scanner
for the first time.

To insert the 1747-SCNR Scanner into the SLC chassis:

1. Turn off the SLC chassis power supply.

Do not install the 1747-SCNR Scanner module
ATTENTION with the chassis power supply on. Installing

the module with the chassis power supply on
may damage the module.

Important: If you disconnect the ac power, you lose the chassis
ground. Electrostatic damage (ESD) protection is lost.

2. Select a slot for the module in the chassis. Choose any slot

except the left-most slot of the first chassis, which is reserved for
the SLC 500 processor.
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1-4 Install and Connect the ControlNet Scanner Module

3. Insert the module into the slot you have selected. We
recommend that you insert the 1747-SCNR Scanner as close to
the chassis power supply as possible.

30801-M

4. Apply firm, even pressure to seat the module in the I/O chassis
backplane connectors.

5. Restore power to the SLC chassis.
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Install and Connect the ControlNet Scanner Module 1-5

Connect to a ControlNet Connect the 1747-SCNR Scanner module to a ControlNet network via
Network a tap with a 1m (39.4 in.) drop cable.

Four taps are available from Rockwell Automation.

Straight Y-tap Right-angle-Tap Right-angle Y-tap
@) (@)

We recommend that you use a tap with a straight

connector—1786-TPS or 1786-TPYS—when you attach a
ControlNet 1747-SCNR Scanner to a ControlNet network.

Important: Allen-Bradley ControlNet taps contain passive
electronics and must be purchased from Rockwell
Automation for the network to function properly.

After terminating your segments, connect your node to the network.

Remove the tap’s dust cap—Iocated on the straight or right-angle

connector—and set it aside. —— ——

If your network supports:  Connect the tap's straight or 7 Ig[y

right-angle connector: o™ o
nonredundant media to the channel A connector on = =

the scanner—channel B is not

1

used. Nonredundant media Redundant media

redundant media from the trunk-cable A to

channel A on the scanner

and - A
from trunk-cable B to channel B
on the scanner

1. Rockwell Automation recommends using channel A for nonredundant
media.
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1-6

Install and Connect the ControlNet Scanner Module

For detailed information on planning and installing your
ControlNet system, see the followign publications:

Publication Publication Number
ControlNet Coax Cable System Planning and Installation Manual 1786-6.2.1

ControlNet Media System Component List AS-2.2

ControlNet Coax Tap Installation Instructions 1786-5.7

ControlNet Network Access Cable Installation Instructions 1786-2.6

ControlNet Repeater Installation Instructions 1786-2.7

Industrial Automation Wiring and Grounding Guidelines 1770-4.1

Terminating Your ControlNet Coaxial Cables CNET-DMO01A-EN-C

Connect Programming Terminal to ControlNet Network

You can connect the programming terminal to a ControlNet network
through:

* a ControlNet product’s NAP using a network access cable
(1786-CP)

e a tap on a ControlNet network

ATTENTION

Do not connect the same communication card
to both the NAP and a tap on the ControlNet
network.

Please refer to the “SLC 500 ControlNet RS-232 Interface User
Manual”, publication number, 1747-5.34, for more information
about connecting the programming terminal to the ControlNet
network.
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Install and Connect the ControlNet Scanner Module ~ 1-7
Using 1784-KTCx15 communication card on coax media @  |Using 1784-PCC or -KTCx15 communication card and NAP @
ControlNet 1747-SCNR Scanner Programming Terminal ControlNet 1747-SCNR Scanner Programming Terminal
—= = 1784-pCC @
i 1784-KTCx15 i or KTCx15
L — o s; —‘1 786-CPO
-l
E L

A ControlNet Network
ControINet Network

Using 1770-KFC15 communication interface on coax media®
ControlNet 1747-SCNR Scanner

Using 1770-KFC15 communication interface and NAP ©
Programming Terminal Serial Connection

—— —=— 1770-KFC15

1 Serial Connect ~

[@] [@]
-y —E14786-CP@

1770-KFC15
o 8

A ControlNet Network

ControINet Network f

@ Shown with redundant media (redundant media is not required).

41521

@ The network access cable (1786-CP) can be plugged into any ControlNet product’s NAP to provide programming capability on the
ControlNet network. A programming terminal connected through this cable is counted as a node and must have a unique address.
® The 1784-PCC ships with its own ControlNet cable (1784-PCC1).

ATTENTION

Use the 1786-CP cable when connecting a

scanner to the network through a NAP. Using

a commercially available RJ-style cable could
result in network failure.
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1-8 Install and Connect the ControlNet Scanner Module

SLC 500 I/0 Configuration
for the 1747-SCNR Module

Publication 1747-RM623B-EN-P - November 2000

Select the I/O card. Or, if you do not have an I/O card, follow the
procedure below.

Open RSLogix 5000 and follow the procedure below to configure the
1747-SCNR module.

In the RSLogix 500 project Window:
1. Open the I/0 Configuration window.
2. Select the 1747-SCNR slot number.

3. Select the 1747-SCNR module from the current available cards
list. If it is not available, perform the following steps:

a. Choose the other ..Requires I/0 card type ID line in the
Current cards available list.

b. In the Other type I/O Card window, type 13628

c. On the line associated with the scanner slot, the I/O
Configuration window will report the following:

OTHER I/O Module- ID Code = 13628

d. Double click on the scanner module line to open the
Advanced I/0 Configuration window.

e. Set MO Length and M1 Length to 2000 (decimal).

4. Close the I/0 Configuration and Advanced I/O
Configuration windows.



Chapter Z

Prepare to Use the ControlNet
Scanner Module

What This Chapter Contains Read this chapter to understand how to use your ControlNet

What Your Scanner Does

Communicating with Your
SLC Processor

1747-SCNR Scanner module. The following table describes what this
chapter contains and where to find specific information.

For information about See page
what your scanner does 2-1
communicating with your SLC processor 2-1
understanding ControlNet data transfer 2-3
understanding 1747-SCNR mapping 2-5
communicating with your devices 2-9

In a typical configuration, the scanner acts as an interface between
ControlNet devices and an SLC processor. The scanner communicates
with ControlNet devices over the network to:

* read inputs from a device
e write outputs to a device

* issue native ControlNet requests to a remote node on the
ControlNet link (CIP client)

* download configuration data

The scanner communicates with the processor in the form of M1/MO
File Transfers and/or Discrete I/O (DIO). Information exchanged
includes:

¢ device I/O data

e status and control information

* CIP client requests and responses
* Local Database

An M1/MO file transfer is a method of moving large amounts of data
between an SLC 500 processor and its scanner.

Discrete input and output (DIO) is the transfer of one to 32 words
between an SLC 500 processor and a scanner. All 32 words of input
data and all 32 words of output data are updated on each SLC
program scan.
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2-2  Prepare to Use the ControlNet Scanner Module
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Communicating with Your SLC processor Using M1 and MO Files

Your processor can communicate with the scanner via M1 file transfer
reads and MO file transfer writes.

The scanner does not send data to your processor. Data transfer
between your scanner and the processor must be initiated by the
processor. For example, data is sent, or "written", to the scanner by
your processor by placing the data in the MO file. This data is
organized in the scanner and then, based on the area you updated,
the appropriate action is initiated to send it on the ControlNet
network.

An M1 file transfer is the transfer of data from the scanner to the
processor. The scanner makes data collected from the network’s
devices available for the processor to “read”.

An MO file transfer is the transfer of data from the SLC 500 processor
to the scanner. The processor “writes” data to the scanner’s memory.

SLC 500 Processor 1747-SCNR Scanner
Discrete Input Image Internal Input
A D | Data Storage
A iscrete Input
B \Fransfer
Al
M1 Data File E
C A2
A2 i M1 file D 4
D transfer E N—
E (read)
__________________ ControlNet
Discrete Output Image network
X
v Discrete Qutput
Transfer Internal Qutput
MO Data File Data Storage
7 1/0 Map X
\
Z
MO file
transfer =
(write)
‘ 41553




Prepare to Use the ControlNet Scanner Module ~ 2-3

Understand ControlNet The ControlNet system is designed to:
Data transfer * provide high-speed, repeatable, deterministic I/O transmission

¢ allow control and message information to co-exist on the same
physical media

* make sure that I/O data transfers are not affected by:
* programming-terminal activity

* inter-scanner message activity on the network

Scheduled Data Transfer Operations on a ControlNet Network

ControlNet scheduled data transfer on a 1747-SCNR Scanner:

* is continuous

e transmits on the network asynchronously to the ladder logic
program scan

* occurs at the actual rate that is determined by RSNetWorx for
ControlNet

For discrete I/0O data transfer between logic scans (during
"housekeeping"), the following updates occur:

* the gathered input image is moved from the scanner to the SLC
processor's input image file for use during the next logic scan

* the 1747-SCNR output data is updated with data from the SLC
processor output image file and is sent during the next
scheduled communication

MO and M1 files are data files that reside in the 1747-SCNR Scanner
only. Data from these files will be available to the SLC processor using
ladder instructions. Scheduled data update will be triggered by the
Housekeeping period start, which occurs once per scan. This process
is illustrated below.

/ \
Housekeeping /

Scheduled

_—

! Data _ > Data

Z Table Private
L . ———————

g |Files Data Update | Memory

f\ Buffers
1

\
\

\ /
N 41554
SLC 500 Program Scan Data Tables Files Housekeeping  1747-SCNR Scheduled Data

Scheduled Data Transfers

—_—
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Unscheduled Data Transfer Operations on a ControlNet Network

The ControlNet network allows you to use unscheduled messaging in
addition to deterministic delivery.

Unscheduled operations include:

* peer-to-peer messaging

* messaging from any remote CIP client device

* messaging from programming devices

¢ CIP client message initiated by the SLC processor ladder
program

This process is illustrated below.

Housekeeping / N\
> w o
% Local 's
= Data A Database S
Table |- area =
Files MO file transfer - MO £
(SLC processor 2
read and write) \ CIP client :]
P message
MO file transfer \ area
(write request - /
read response)
\ /
N 41555
SLC 500 Program Scan 1747-SCNR Unscheduled Data
Data Tables Files
Housekeeping
Link Layer Services

The following figure illustrates link layer services.

Scheduled
Network Update Time (NUT) Service
Unscheduled Network Maintenance
| Service

41556

Publication 1747-RM623B-EN-P - November 2000



Prepare to Use the ControlNet Scanner Module ~ 2-5

Understand 1747-SCNR
Mapping

The ControlNet system places your scheduled transfers in the first part
of each Network Update Interval (NUD. Time is automatically
reserved for network maintenance, and unscheduled transfers are
performed during the remainder of the interval.

Unscheduled messaging on a ControlNet network is
non-deterministic.Your application and your configuration (e.g.,
number of nodes, application program, NUT) determine how much
time there is for unscheduled messaging.

Important: The ControlNet network reserves time for at least one
unscheduled transfer per NUI.

The 1747-SCNR Scanner and the SLC processor exchange the
following information through the backplane:

* Input data

Output data
Status data

Command data

CIP messages

The 1747-SCNR mapping is described below. Bit field descriptions
follow each table.

Discrete Input File

Word |Word | ControlNet Contents Description

Offsets | Size | Transfer Mode

0 1 N/A Module Status (see | Bit field reporting general
the next section, status information.
“Module Status”)

1-31 31 Scheduled ControlNet Input You can map up to 31 words of
Data input data using RSNetWorx

for ControlNet.
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Prepare to Use the ControlNet Scanner Module

Module Status (I:¢.0)

Bit0

1747-SCNR Module Faulted

Bit1

1747-SCNR Communication Module Fault
The 1747-SCNR Scanner is not on line. See M1 word 2 (M1:e2) for the
ControlNet network status.

Bit2

1747-SCNR Connection Fault
There is a fault in at least one scheduled connection.

Bit 3-7

Reserved.

Bit 8

Reset 1747-SCNR Module Acknowledge

The 1747-SCNR Scanner will complement this bit each time the scanner is reset
due to complementing the Reset module command bit (0:e.0/8 where e is the
scanner slot number). See Appendix C “Example of Reset Bit Management.”

Bit9

Disable ControlNet Scheduled Connections Acknowledge

The 1747-SCNR Scanner will set this bit when the Disable ControlNet
Scheduled Connections Command bit is set (0:.0/9) and all scheduled
connections have been closed. The 1747-SCNR Scanner will clear this bit when
the Disable ControlNet Scheduled Connections Command bit is cleared.

Bit 10

Scanner Mode
The 1747-SCNR Scanner clears this bit when it is in idle mode. The 1747-SCNR
Scanner sets this bit when it is in run mode.

Bit 11-15

Reserved

1747-SCNR M1 File

Word |Word | ControlNet Contents Description

Offsets |Size |Transfer Mode

0 1 N/A Reserved Reserved for future use.

1 1 N/A Module Value indicating the current operational
Status (See status of the module. See the
the next page | “Troubleshooting” section, chapter 4, for
“Module probable causes and recommended
Status”) actions.

2 1 N/A ControlNet Value indicating the current channel
Status (See LEDs.
the next page
“ControlNet
Status”)

3-255 | 253 | Scheduled ControlNet You can map scheduled input data in this
Input Data area using RSNetWorx for ControlNet.

256-599 344 |N/A Reserved Reserved.

600-607 |8 N/A Connection Bit field reporting scheduled connections
Status status.

Two consecutive bits per scheduled
connection:

Connection State

(Even bit numbers)

1:connection opened

0:connection closed

Remote Device Mode

(Odd bit numbers)

1:remote device is in run mode
0:remote device is in idle mode
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Module Status (M1:e.1)

See the “Troubleshooting” section, page 4-3, for probable causes and
recommended actions.

Value |Description

0x20 | The scanner is not configured.

0x21 The current configuration is not valid.

0x22 Connections are configured, but no connections are established.

0x23 | Connections are configured, but only 25% are successfully established.

0x24 | Connections are configured, but only 50% are successfully established.

0x25 | Connections are configured, but only 75% are successfully established.

0x26 | All configured connections are established.

0x42 | The node address is set to 00. This caused the scanner to erase network and
connection configuration stored in flash.

0x43 | The scanner detected a network error due to a ControlNet cable problem or
there are no other nodes on the network.

0x44 | The scanner has the same ControlNet address as another device on the network.

ControlNet Status (M1:e.2)

The following table contains bit numbers and their descriptions.

Bit 0-2 Channel A status

Value LED State
000 Off
001 Green
010 Flashing green/off
011 Flashing red/off
100 Flashing red/green
101 Alternating red/off
110 Alternating red/green
M Red

Bit 3 Reserved

Bit 4-6 Channel B status
Value LED State
000 Off
001 Green
010 Flashing green/off
011 Flashing red/off
100 Flashing red/green
101 Alternating red/off
110 Alternating red/green
M Red

Bit 7-15 Reserved
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Discrete Output File

Word Word | ControlNet | Contents Description

Offsets |Size |Transfer

Mode

0 1 N/A Module Command | Bit field used to send commands
(see the next to the 1747-SCNR Scanner.
section, “Module
Command”)

1-31 3 Scheduled ControlNet Output | You can map up to 31 words of
Data output data using RSNetWorx for

ControlNet.

Module Command (0:e.0)

Bit0-7 |Reserved

Bit 8 Reset Scanner Command

By complementing this bit, you reset the 1747-SCNR Scanner (the reset occurs
when the SLC slot is de-activated).

Important: If you do not disable the slot while the scanner is resetting, the SLC
will fault with the error code nn57h (i.e., specifically, I/0 Module in slot nn did
not respond to a lock shared memory command in the requested time limit)
where nn is the slot number of the scanner. This is why the reset bit change is
not taken into account until the slot is disabled.

Bit9 Disable ControlNet Scheduled Connections Command
When the bit value is 1, the 1747-SCNR Scanner will close all scheduled
connections.
When the bit value is 0, the 1747-SCNR Scanner will enable all scheduled
connections.

Bit 10 Scanner Mode Command
When the bit value is 0, the 1747-SCNR Scanner is forced to ldle mode.
When the bit value is 1, the scanner’s mode will be determined by the mode of
the processor in slot 0.

Bit 11-15 | Reserved
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Communicating with
Your Devices

1747-SCNR MO File

Word Word | ControlNet Contents Description
Offsets |Size |Transfer Mode

0-2 3 N/A Reserved Reserved.

3-255 253 | Scheduled ControlNet | Using the RSNetWorx for
Output Data | ControlNet, you can map scheduled
output data in this area.

256-699 |444 N/A Reserved Reserved.
700-955 {256  |Unscheduled Local Memory area used by remote
Database devices to read or write data using

CIP messaging.

1000-1650 | 651 Unscheduled CIP Client Memory used to send CIP client
Message requests. These messages are then
Area sent by the 1747-SCNR as
unscheduled messaging.

Only Input and Output data (from Input file, Output file, MO
ControlNet Output data area, and M1 ControlNet Input data area) are
exchanged during scheduled time.

Data transfer to the MO Local Database is performed using
Unscheduled messaging. Services available to read or write in this
area are Set Attribute Single, Get Attribute Single, Set Member, and Get
Member.

The 1747-SCNR Scanner supports up to 64 simultaneous scheduled
connections and up to 50 simultaneous unscheduled connections. The
1747-SCNR Scanner also supports up to 32 simultaneous incoming
unconnected requests.

1/0 Scheduled Data Transfer

Data received from the devices, or input data, is organized by the
scanner and made available to your processor in the Input file or the
M1 ControlNet data area.

Data received from your SLC processor, or output data, is stored

within the Output file or MO ControlNet data area. The 1747-SCNR
Scanner can then send the data to your remote ControlNet devices.
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All scheduled data transfer to Input, Output, MO and M1 files must be
mapped on a ControlNet network. You have to specify where I/0O
data is to be read from or written to — i.e., mapped. Data size and
location within 1747-SCNR data files have to be configured for each
connection you want to setup with a remote device. The configuration
is performed using RSNetWorx for ControlNet.

Unscheduled Data Server

The scanner supports some CIP data server functionality on a specific
local database of 256 words located in the MO file. Any device on
ControlNet can read or write in this database using the supported
services as described in Appendix A, “Local Database Access Using
PLC-5 MSG Instructions” and Appendix B, “Local Database and
ControlNet Data Files Access Using CIP Messaging.”

The SLC processor that has read and write access to this area is then
able to receive or modify data into the database.

Using this Local Database:

¢ a device can send data to an SLC processor using unscheduled
data transfer

* two devices can exchange unscheduled data by using this
database as a proxy data storage

* a PLC can exchange data with the SLC processor by reading or
writing in this area using MSG instructions

CIP Client Request Transfer

The scanner provides some limited CIP client messaging capability.
Using ladder programming, you can manually build a message request
for up to approximately 240 words of in and approximately 240 words
of out data, to allow configuration and other limited messaging to
remote devices.

The CIP client message management is detailed in Appendix B, “CIP
Client Management.”



Chapter 3

What this chapter contains

Begin the Configuration
Process

Questions to Ask

Configure/Map Scheduled Data Exchange
with RSNetWorx for ControlNet

This chapter provides information about the mapping of scheduled
connections between 1747-SCNR remote devices. This chapter also
contains questions you should ask before configuring your 1747-SCNR
scanner. The following table describes what this chapter contains and
its location.

For information about See page
beginning the configuration process 3-1
questions to ask 3-1
data transfer mapping 3-2

Planning before configuring your scanner helps make sure you can:

* use your memory bandwidth efficiently
* give attention to device-specific needs and requirements
* give priority to critical I/O transfers

* leave room for expansion

Some questions you should ask yourself before you begin configuring
the 1747-SCNR scanner are:

* what is on your network?

This is a very important question to answer. You should be
familiar with each device's:

e communication requirements
* I/O importance and size

* frequency of message delivery
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Data Transfer Mapping
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* how might this network appear in the future?

At this point in your planning, it is advantageous for you to have
some idea of how the network could be expanded. When
mapping your I/O, you have the opportunity to allow room for
future I/0. Answering this question now can save time and
effort in the future.

You can use the configuration software (RSNetWorx for ControlNet)
to select either Input or M1 files for input data and either Output or
MO files for output data. However, it is more appropriate to use Input
and Output files for critical I/O data transfer and M1 and MO for
non-critical I/O data transfer.

Input and Output files contain 31 words each. These files are
appropriate for discrete data. If you have more than 31 words to
transfer, you have to map the remaining connections in M1 and MO
ControlNet data areas.

For input data, you can map your connections anywhere in Input and
M1 ControlNet data areas. It is not possible to overlap the mapping of
two independent input connections.

For output data, you can map your connections anywhere in Output
and M1 ControlNet data areas (refer to chapter 2 for exact memory
mapping.) The overlapping of two output connections is authorized.

Important: It is your responsibility to check that no unexpected
overlapping has been configured.

Data exchanged through a single connection cannot be split between
two distinct locations. This means that a 5 word connection cannot
start at location I:29 and continue at another location in the M1 file.
Likewise, you cannot configure this connection with two first words at
address M1:e.4 and M1:e.5 and the rest between M1:10 and M1:12.

You access ControlNet data located in M1 and MO files using the COP
(copy) instruction in your ladder program. Since the maximum data
length you can transfer with the COP instruction is 128 words, you
need two instructions to copy the whole ControlNet area and control
and status word in processor memory. If you have less than 128
words of data mapped in an M file, we recommend that you pack
them together so that you can use a single copy instruction.

Important: To ensure data consistency at the connection level, be
sure that, for all connections configured, data of a
same connection are copied into processor memory
using a single copy instruction.
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When you are building your mapping, we recommend that you save
free space between device connections if the size of these
connections may increase in the future.
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Chapter 4

Troubleshooting

What This Chapter Contains The following table describes what this chapter contains and its

location.
For information about See page
troubleshooting with the Status Indicators and Status Display 4-1
apply chassis power 4-2
alphanumeric display 4-2
OK indicator and display mnemonics 4-3

Troubleshooting with the The 1747-SCNR has indicators on the front plate, as shown below.
Status Indicators and

Status Display

ControlNET

SCANNER
——— Status Display and
UL - Node Address

[m—— | OK indicator

0K
sV
ControlNet

L i Status Indicators

30750-M
These indicators are:

* an alphanumeric display (of status and node address)
* A and B status indicators
* OK

Use these indicators to troubleshoot the scanner.
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Apply Chassis Power

Alphanumeric Display
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When you apply chassis power, the module address and status display
cycles through the following mnemonics:

1. POST - The 1747-SCNR runs Power On Self Test.

2. 1111, 2222, etc. - The 1747-SCNR is executing its startup
sequence.

3. REV#, S/R, QXXX - The 1747-SCNR firmware version
temporarily displays after startup: (S = series, R = revision, and
XXX = build number).

4. A#nn (where nn = ControlNet node address) then I/OU or I/OX
(based on the number of connections configured and
established) then IDLE or RUN (based on the scanner mode).

The four character alphanumeric display provides you with additional
visual information about the current operational status of the module.

The tables in the next section describes problems that may occur
while using your 1747-SCNR, the probable causes, and the
recommended action.
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OK Indicator and Display

The OK indicator is handled consistently with the ControlNet
specifications for the Identity object.

Mnemonics
Sequence | OK Alpanumeric | Module Status | Description Probable Cause Recommended Action
Indicator |Display Word (M1 file)
Startup Alternating | POST N/A The 1747-SCNR module | Power was applied to | No action required.
red/green is running Power On Self | the module.
Test.
REV# N/A 1747-SCNR firmware Power was applied to | No action required.
S/R revision: S=series, the module.
QXXX R=revision, XXX=build
number. This is a
temporary display after
start up.
Runtime |Green A#XX N/A ControlNet node None No action required.
address
o] | 0x26 All configured None No action required.
connections are
established.
IDLE N/A The scannerisinidle | The SLC processor in | If you want to put the
mode. slot 0 is in program scanner into run mode,
mode or the Scanner | put the SLC processor in
Mode Command bit of | slot 0 into run mode and
the Module Command | set the Scanner Mode
word is clear (O:e.0/ | Command bit of the
10 where e is the Module Command word
scanner slot number). |(0:e.0/10) using an
unconditional OTE
instruction.
RUN N/A The scanner is in run The SLC processor in | If you want to put the
mode. slot O is inrun mode | scanner into program
and the Scanner mode, either put the SLC
Mode Command bit of | processor in slot 0 into
the Module Command | program mode or clear
word is set (0:e.0/10). | the Scanner Mode
Command bit of the
Module Command word
(0:e.0/10).
EDIT N/A The scanlist in the Edits have been Finish modifying the

1747-SCNR is being
modified.

enabled with
RSNetWorx for
ControlNet.

Note: Previously
configured
connections will be
reestablished if lost.
Newly configured or
changed connections
will not be
established until edits
are accepted.

scanlist with RSNet\Worx
for ControlNet and then
accept edits.

Cancel edits with
RSNetWorx for
ControlNet.
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Sequence | OK Alpanumeric | Module Status | Description Probable Cause Recommended Action
Indicator |Display Word (M1 file)
Run time | Flashing [/0X 0x20 The scanner is not Module is not Use RSNetWorx for
Green configured. configured. ControlNet to download a
new configuration.
0x21 The current Module is not Use RSNetWorx for
configuration is not configured properly. | ControlNet to schedule
valid. the existing
configuration.
The scanner is not able Use RSNetWorx for
to start any scheduled ControlNet to download a
communication to new configuration.
remote devices. Only
unscheduled
communication is
possible.

/0L 0x22 Connections are View the Connection | Check to see if the
configured but no Status screen in 1747-SCNR and the
connections are RSNetWorx for remote devices are
established. ControlNet to see why | correctly connected to

the connections are | the ControlNet network.

1/0 0x23 Connections are not established.
configured but only 25% |Module bandwidth is | Reduce the number of
are successfully exceeded. scheduled connections
established. by:

- using a discrete rack

1/0 i 0x24 50% connection instead of

multiple discrete module

/0w 0x25 75% connections

- combining multiple 1/0
racks into a single 1/0
rack
- combining multiple
peer-to-peer messages
into one message.
Increase your Network
Update Time and/or
increase the Requested
Packet Intervals for
scheduled data transfers.
Increase your SLC 500
ladder program scan by
adding more logic.
Run time Flashing EDIT N/A The scanlist in the Edits have been Finish modifying the
Green 1747-SCNR is being enabled with scanlist with RSNetWorx
modified. RSNetWorx for for ControlNet and then
ControlNet. accept edits.
Cancel edits with
Note: Previously RSNetWorx for
configured ControlNet
connections will be
reestablished if lost.
Newly configured or
changed connections
will not be
established until edits
are accepted.
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Sequence | OK Alpanumeric | Module Status | Description Probable Cause Recommended Action

Indicator |Display Word (M1 file)

Run time Flashing SIGM N/A A scanner signature Module is not Use RSNetWorx for

Green mismatch has been configured properly. | ControlNet to schedule

detected. The the existing

1747-SCNR scanner configuration.

signature does not Use RSNetWorx for

match the signature ControlNet to download a

stored in the active new Configuration.

keeper.

The scanner is not able

to start any scheduled

communication to

remote devices. Only

unscheduled

communication is

possible.

Errors Off None N/A Module is not Power supply fault. | Check power supply,

communicating. cable connectors, and
seat module firmly in
chassis.

Flashing N/A 0x43 Network error. Cable error or no other | Verify network cabling.

Green nodes on the network.

Red (Scrolling N/A Module faulted. Internal error Record fault details and
display detected. contact Rockwell
showing fault Automation
details) representative or

distributor.

Flashing A#00 0x42 Module erased network | Network node Power down the module

Red FLSH and connection address is set to 00. | and change the address
CFG configuration stored in switches.

ERAS flash.
DUPL 0x44 Duplicate node address. | Another device with | Power down the
A#XX the same ControlNet | 1747-SCNR module and

address is on the link.

change the network
address switches to a
correct node.

ControlNet Status Indicators may behave in three ways and display
three additional color schemes as described below.

* steady — indicator is on continuously in the defined state.

e alternating — the two indicators alternate between the two
defined states at the same time (applies to both indicators
viewed together). The two indicators are always in opposite

states (i.e, out of phase).

* flashing — the indicator alternates between the two defined states
(applies to each indicator viewed independent of the other). If
both indicators are flashing, they must flash together (i.e., in
phase).
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The following table describes how the status indicator is behaving, the
cause of the behavior and the action you should take.

A pandg ¥

Probable Cause

Recommended Action

Off No power No action required or apply power.

Steady red Faulty unit Cycle power or reset unit. If fault persists, contact a
Rockwell Automation representative or distributor.

Alternating red/green | Self-test No action required.

Alternating red/off

Incorrect node
configuration or
duplicate
ControlNet node
address

Check network address and other ControlNet
configuration parameters.

Ajors ¥

Probable Cause

Recommended Action

off

Channel disabled

Program network for redundant media, if required.

Steady green

Normal operation

No action required.

Flashing green/off

Temporary
network errors

« Check media for broken cables, loose
connectors, missing terminators, etc.

« If condition persists, refer to ContolNet
Cable Planning and Installation Manual,
publication 1786-6.2.1.

Flashing red/off

Media fault

« Check media for broken cables, loose
connectors, missing terminators, etc.

« If conditions persists, refer to ControlNet
Cable Planning and Installation Manual,
publication 1786-6.2.1.

No other nodes
present on the
network

Add other nodes to the network.

Flashing red/green

Incorrect node
address

Change 1747-SCNR node address so that it is less
than or equal to SMAX'.

Incorrect network
configuration

Reconfigure ControlNet network so that SMAX' is
greater than or equal to 1747-SCNR node address.

1. SMAX is the highest node address on a ControlNet network that can transmit scheduled data.
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What This Appendix Contains

What We Assume

Read and Write Access To
1747-SCNR Local Database
Using PLC-5 MSG Instruction

Local Database Access Using
PLC-5 MSG Instructions

This appendix describes how a PLC-5 reads or writes data in the
1747-SCNR module Local Database using the message (MSG)
instruction.

We assume that you know how to use the PLC-5 Message ladder
instruction.

The Local Database is used for direct read or write access from
the network. A remote PLC-5 can access this database with MSG
instruction as described below.

The PLC-5 can read or write data in the 1747-SCNR Local
Database with the Message instruction. This instruction creates
unscheduled message connections that are initiated by the PLC-5
processor and sent to the 1747-SCNR processor.

The 1747-SCNR Scanner supports up to 50 simultaneous
unscheduled connections.

PLC-5 MSG instruction contains the following information:

* command — Only PLC-5 Typed Read, PLC-5 Typed Write,
PLC-2 Unprotected Read, and PLC-2 Unprotected Write are
supported by the 1747-SCNR

* data-table address in PLC-5 source processor
* size of message in elements

* network address of destination processor
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¢ data-table address in destination processor - The destination
file must be N7, otherwise the request will be rejected

* PLC-5 Typed Read and PLC-5 Typed Write: N7:XX
where XX is the zero-based element offset in the Local
Database file

* PLC-2 Unprotected Read, PLC-2 Unprotected Write: YY
where YY is the octal zero-based element offset in the Local
Database file

¢ Port number - set to 2 for the ControlNet network
* Flags:
* TO - forces a message to timeout

* EW - indicates that the message is waiting for an open
connection

* .CO - indicates that the message is sent
* .ER - indicates that the message was terminated due to an
error

* DN - indicates that the message was sent without error
* ST - indicates that the message was started
* .EN - indicates that the message instruction is enabled

¢ Error code — indicates the error when the .ER is set

For each concurrently enabled MSG instruction, the PLC-5 opens an
unscheduled connection.

All messages sent over different connections to the 1747-SCNR
Scanner have the same priority.
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The following example illustrates how a PLC-5 ladder program can
read or write the 1747-SCNR Local Database using the MSG
instruction. The steps in the What's Happening box correspond to the
steps in the illustrations following the What's Happening box.

What’s happening

1. The ladder programmer inserts a MSG instruction into the
ladder program.

2. This message instruction sends five words from the PLC-5 N7
data file, starting at offset 0, to remote 1747-SCNR Local
Database file offset 10 (N7:10). The destination node is 22.

3. The PLC-5 is put into RUN mode. Then the PLC-5 opens an
unscheduled connection to the 1747-SCNR and messages are
exchanged.

4. The SLC 500 ladder program reads 20 words of 1747-SCNR
Local Database in slot 0 offset 700: #M0:1.700.

5. Elements from the PLC-5 N7 file are available in the SLC 500
N11 file, starting at address N11:10.

Important: When the #MO0.e.yyyy address is used in ladder
instructions, e is the 1747-SCNR slot number in the SLC
rack. If you reuse this example, and your module is not
in slot number one, update all instructions with the
current appropriate number.
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PLC-5 ladder program
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|PLCE Tuped Wiite

N70
]
2

— Target Device

Data Table Address:
b ultiH op:
ControlMet Path:

M7:10
Ho
22

— Contral Bitz

lagnare if timed out [TO]: E

Ta be retried (MR [0 ]
Auwaiting E gecution [EX]: E
Continuous: Run [CO): E

Errar [ER]: E

bezzage done [DM]: m
kezzage Transmitting [ST]: E
tezzage Enabled [EM]: E

— Ermor

Error Code[Hex]: 0

Error Descrption

Mo ermars

SLC 500

Request packet @
_
ControlNet )
Response packet
SLC 500 ladder program
— COP

Copy File
Source #M0:1.700
Dest #N11.0
Length 20
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@ PLC-5 Processor - Sources: N7 Data File

[N7.0 | HadiH:IDecimal "’I

Symbal; | | Columns; I 10 TI
Desc: |F'|:|:|: Data Source File

|
IN? j Erapertiesl Uzage | Help |

SLC 500 Processor - Destination: N11 Data File
RSLogix 500 window

i=2Data File N11 [dec] - Local Database Image
Offset

-
| Hadix:lDECimal "I
Symbal: | | Calumins: I m - l

M11 ill Erupertiesl lzage | Help |
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Appendix B

What This Appendix Contains

What We Assume

Read and Write Access to
1747-SCNR Data Files Using
Assembly Object Services

Local Database and ControlNet Data Files
Access Using CIP Messaging

This appendix provides a description of how a remote device
can read or write the Local Database and ControlNet data areas
of the 1747-SCNR by using Get Member and Set Member
services. These data files are located in Input, Output, MO and
M1 memory files.

We assume that you are familiar with Object modeling and CIP
protocol as described in the ControlNet Specification available
from ControlNet International. You can contact ControlNet
International at its website www.controlnet.org.

The 1747-SCNR supports the following aspects of Assembly
Object Services:

* The 1747-SCNR assembly object supports Get Member and
Set Member services. The 101 of these requests must
contain four logical segments: Class number, instance
number, attribute number and member number.

* The member number is interpreted as the one-based
word offset of the data transfer.

* The number of members (first word of the request field) is
interpreted as size in words of the data transfer.
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Assembly Object Instance Numbers Supported for Get and

Set Member on Data Attribute

The following table lists assembly object instance numbers
supported for Get and Set Member services.

SLC File | Word Contents Assembly Object | Member Number
Offset Instance Number | Range
Input 0-31 ControlNet 6 1-32
Input Data
Output | 0-31 ControlNet 5! 1-32
Output Data
M1 0-607 ControlNet 8 1-608
Input Data
MO 0-1650 ControlNet 7 1-1651
Output Data

1. Instance 5 does not support Set Member service (no write access).

The following rules apply to all Set Member or Get Member
services on the Assembly Object.

* Set Member and Set Attribute services on the discrete Input
data file is rejected if the SLC processor is in RUN mode
(no write access).

* Set Member and Set Attribute services on the discrete
Output data file is always rejected (no write access).

* Set Member and Set Attribute services on the MO and M1
files are always accepted (regardless of SLC processor

mode).

The following table contains examples of valid and invalid range
of values for Instance Number, Member Number, and Size

Parameter.

Get Member

Set Member

Instance Number = 0x08
Member Number = 0x01
Size Parameter = 0x01

The 1747-SCNR module returns
the first word of the Local
Database file [M0:0].

The 1747-SCNR module writes
1 word of data into the first
word of the Local Database file
[M0:0].

Instance Number = 0x08
Member Number = 0x012D

The 1747-SCNR Scanner
returns 20 words of the Local

The 1747-SCNR Scanner
writes the 20 words of data

Valid Size Parameter =0x14  |Database file starting with into the Local Database file
one-based word offset of starting at the one-based word
301(dec) [M0:300]. offset of 301(dec) [M0:300].

Instance Number = 0x05 | The 1747-SCNR Scanner The 1747-SCNR Scanner
Member Number = 0x01 returns 2 words of data starting | writes 2 words of data starting
Size Parameter =0x02 | from I:1. atl:1.

Instance Number = Any 0 is an invalid member number. |0 is an invalid member number.

Invalid Member Number =0x00 | Request rejected. Request rejected.

Size Parameter = 0x02
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1747-SCNR Memory Layout The following illustration is an example of 1747-SCNR memory layout.

1747-SCNR memory layout
Input Output
image file image file
1:0 1 1 0:0
I:1 2 2 0:1
ControlNe 2 | 3 3 [ o2 ControlNet
input data 3 | 4 4 03 output data
|E31 32 32 0.:31
one-based
word offsets
M1 file Mo file
M1:0 1 1 MO0:0
M1 | 2 2 MO:1
Mi2 | 3 3 | MO:2
w3 |4 4 | MO3
ControlNef | M1:4 | 5 5 | Mo4 ControlNet
input data output data
M1:254| 255 255 |M0:254
M1:255| 256 256 MOI:255 |
connection [ M1:600 | oy 701 |Mo700| |
status bit 702 |M0;701|  |Local
array M1:607 | 608 Database
955 |M0:954
956 | M0:955
1001[Mo:1000 _CIP
messaging
1651|M0:1650
41540
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Notes
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Appendix C

What This Appendix Contains

What We Assume

CIP Client Area

MO File

Word Offsets | Size

CIP Client Management

This appendix contains an example of how you can manage the
CIP Client area to issue a CIP client request to a remote node on
the ControlNet network.

We assume that you are familiar with:

* ladder programming

* object modeling as described in ControlNet specifications.
You can contact ControlNet International at its website
www.controlnet.org.

The 1747-SCNR MO file contains a CIP client area that can be
used to allow limited unconnected data exchange with a remote
node on the local ControlNet link. These messages are
initiated by the SLC processor.

The message is built by ladder programming using the structure
described in the table below.

1000

Word Contents Description
1 CIP Message These bits are similar to the MSG bits from the
Control SLC 500 instruction set.

Bit 0-7: Reserved

Bit 8: TO -Timeout on message
sent

Bit 9: unused (NR)

Bit 10: EW -Message taken into
account by 1747-SCNR,
waiting for a response

Bit 11: CO -Continuous mode

Bit 12: ER -Error returned by the
1747-SCNR

Bit 13: DN -Response received

Bit 14: unused (ST)

Bit 15: EN -Message enable.
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Mo File
Word Offsets

Word
Size

Contents

Description

1001

Target MAC ID

Destination node address.

1002

Timeout

The scanner will wait this number of ms for a
response. Must be nonzero, typical range
200-500 ms.

1003

Complex 101 size

The number of words from Complex 101 Buffer
to be sent in the CIP message. If null, a default
[0l is built from words 1004 through 1008. If
non-null, this many words from 1050 through
1099 will be used for the 10I.

1004

UCMM service
code

Any value in the 0x01 to Ox7F range will be sent
by the 1747-SCNR Scanner as a valid service
code. If the Object attribute code is non-null,
the 101 will contain the class and instance
logical segments. If the attribute code is
non-null, the 101 will also contain the attribute
logical segment.

Any other value will generate an error and no
service will be sent on the wire. Refer to the
ControlNet International Specification for valid
service codes.!

1005

Object class code

Destination object class number.
First 10 logical segment.
This field must be non-null.

1006

Object instance
code

Destination object instance number.

1007

Object attribute
code

Destination object attribute number.
Can be null if attribute logical segment is not
required.

1008

Object member
code

Destination object member number.
Can be null if member logical segment is not
required.

1009

Size of command
data

Size in words of command data in the following
area. This field must be null when no command
data are sent.

1010-1019

—_

Reserved

Must be set to zero or undefined behavior may
result.

1020

Request message
status

Request status message value generated by
destination response status node.

1021

General status
response

Status returned by CIP response message (0
means no error).

1747-SCNR specific error codes:

0x207:Invalid command data size in word 1009
0x202:Internal fault

0x204:Invalid service code in word 1004
0x205:Invalid 101 data size in word 1003
0x206:Invalid CIP request block contents
0x207:CIP message request timeout

0x208:CIP timeout value too small in word 1002

1. You can purchase the ControlNet International Specification from ControlNet International.
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Send a Get Attribute All

MO File Word Contents Description
Word Offsets | Size
1022 1 Extended status Extended status size in the following response
size area. This value is zero, if unused.
1023 1 Size of response Size in words of the response returned by the
and status 1747-SCNR Scanner in the Extended status and
Response data area.
1024-1049 1 Reserved Must be set to zero or undefined behavior may
result.
1050-1099 50 Complex |0l buffer | Data values are copied into a CIP message path
segments.
1100-1349 250 Command data Request data.
1350-1600 251 Extended status + | Response data.
Response data

In this example, a 1747-SCNR module with MAC ID 11 is located in

Request to Node 14 Identity slot 1 of the SLC rack. It sends a Get Attribute All request to the

Object

Identity object of a remote 1794-ACNR15 Flex I/O device at MAC ID
14 on the ControlNet network. This request is triggered by the ladder
program using the CIP Client feature provided by the 1747-SCNR
module.

This process is illustrated in the following example. The steps in the
What's Happening box correspond to the steps in the illustrations
following the What’s Happening box.

What’s happening

1. The CIP message control image is updated on a regular
basis.

2. The message and its data are prepared in the SLC N7 file
to be copied in MO using a single COP (copy) instruction.
To send the message, first clear the CIP message control
image area in the SLC 500 N7 data file. No command data
is needed for a Get Attribute Single request. Initialize the
local CIP control words and data size. Set the EN bit and
then copy the control data.

3. Request and response are exchanged on the wire.
4. When the DN bit is set without errors or timeout, copy the

response data into an intermediate file and unlatch the DN
bit.

5. The response is available in an SLC internal data file.
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(1) SLC 500 Processor: N7 Data File (hex)

RSLogix 500 window
= Data File N7 [hex) _ O] %]

5
[N7:0 | Hadm;lHex#BED v[
Symbol | | Colurnns: I 10 VI

Desc: [CIP Message Contral |

IN.'-" j Ernpertiesl Usage | Help |

Detail:

N7:0 = 0x8000:Control word with EN bit set

N7:1 = 0xOE:Target MAC ID - Node 14

N7:2 = 0x200:Timeout 512 ms

N7:3 = 0x0:Complex IOI size - Not used

N7:4 = 0x01:Get Attribute All service code

N7:5 = 0x01:Target Class code - Identity object class
N7:6 = 0x01:Target Instance number - Instance number 1
N7:7 = 0x00:Target Attribute number - Not used

N7:8 = 0x00:Target Member number - Not used

N7:9 = 0x00:Command Data Size - No data used

In the ladder example on the next page:
M0:1.1100 = 0x00:Not used
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If the bit Done is set

SLC 500 Ladder Program
Get an image of the CIP Message Control data
—COP
O Copy File
Source #M0:1.1000
Dest #N7:0
Length 10
@ There is no request data, just
Your Precondition Use a flag to notify that EaFrLT & command word
a message is pending Fill File
T iy
Source 0
1L Ayl_ Dest #NT:0
0 Length 10

Jump into a subroutine that initializes N7 local
CIP control words (N7:0 to N7:8) or insert
instructions here.
—JSR
Jump To Subroutine

SBR File Number U:3
Be sure the command data size word is null.

—MOV
Move

Source 0
Dest #M0:1.1009

Be sure the EN bit is set
N7:0
LY

o

5
Copy the control data with EN bit set!

— COP
Source #N7:0
Dest #M0:1.1000
Length 10

The message is pending
B3:0

Y

o
get the response in N10 file.
Copy more data than expected in case of extended

When the precondition is not valid, the message is done

without timeout or error ... @ COoP status
N7:0 N7:0 N7:0 Copy File
1 1z 1 Source #M0:1.1350
10 AT AL Dest AN100
13 8 12 Length 32

The message is completed
B3:0

and if the message is not in continuous mode, reset the (U;’
bit DN 0
Your Precondition N7:0 N7:0 Reset DN bit
] ' MO0;1.1000
It JE—¢ D
n 13 k\‘ 3) 41557
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(5) SLC 500 Processor: Data Files (hex)

N7:Message control image

RSLogix 500 window
=4 Data File N7 [hex)

=l E3

e

| Hadix;IHe”-"BED 'I

1 2z 3 4 5 & 1 8
M7:0 E 200 0 1 1 1 0 1] 0
M7:10 1] 0 1] 0 1] 0 1] 0 1] 0
M7:20 1] 0 1] 15 1] 0 1] 0 1] 0
M7:30 1] 0 1] 0 1] 0 1] 0 1] 0
<
[N7:0
Syl |

| Colurnrs: I 10 vI

Desc: |EIF' Mezsage Contral

IN?’ :|I Properties | Uzage |

|
Help |
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Detail:

N7:0 = 0xA000:Control word with bits EN and DN set - Response

received
N7:23 = 0x18:Response length - 24 words

N10:Response data
RSLogix 500 window

i Data File N10 [hex) = B3

Offset 0 1 2 3 4 8 & 7 g E

oo SR [ z5 oz 30 F4AD7 4 3120 3937 ZD34 -

fIlo: 10 4341 524E 3531 4920 4FZF 4120 6lé4d 7470 7265 2020

[rio:zZ0 2020 Z0Z0 8951 31 0 0 0 0] u] 0

[ri0:30 0 0 0] u] 0 0 0 0] u] 0 ;I

T IGE|
[M10:0 | HadiH;IHexa’BED 'l

Symbal: | | Columns:I‘ID 'l

Desc: |Filst Responze Data

M0 ::II Propertiez |

Usage |

Help |

Detail:
N10:0 to N10:23:Response data

Important: The data format on the wire is Little Endian. RSLogix 500
displays words so byte order is inverted on the screen.
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Send a Set Attribute
Single Request

This process is illustrated in the following example. The steps in the
What’s Happening box correspond to the steps in the illustrations
following the What’s Happening box.

. The CIP message control image is updated on a regular

. You want to send a Set Attribute Single to Data Attribute

. Request and response are exchanged on the wire.

. When the bit DN is set without an error or timeout, nlatch

. The response is available in an SLC internal data file.

What’s happening

base.

(Attribute number 3) of assembly instance 6 (Input file
words 1 to 32). The CIP message control area and
command data are initialized in an internal data file. The
command data is copied in MO first, then the command
word is cleared and, as a last step, the message control
area is copied into MO with the EN bit set to what will
send the message on the wire.

the DN bit. No response data is expected in case of a
successful response.

See the following list for assembly object instance numbers supported by the
Get and Set Attribute Single services on Data attribute.

Instance 5 : Output file words 1 to 32
Instance 6 : Input file words 1 to 32
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SLC 500 Processor: N7 Data File (hex)
RSLogix 500

=1 Data File N7 [hex] M= E3

[M7.0 | HadiH;IHe:-:."BED v[

Sprnbal: | | Colurnns: I 10 vl

Desc: |EIF' Mezzage Control |

IN? j Eropertiesl Usage | Help |

Detail:

N7:0 = 0x8000:Control word with bit EN set

N7:1 = 0x08:Target MAC ID - Node 8

N7:2 = 0x200:Timeout 512 ms

N7:3 = 0x0:Complex IOI size - Not used

N7:4 = 0x10:Set Attribute Single service code

N7:5 = 0x04:Target Class code - Assembly object class

N7:6 = 0x06:Target Instance number - Instance 6: Input File
N7:7 = 0x03:Target Attribute number - Data Attribute

N7:8 = 0x00:Target Member number - Not used

N7:9 = 0x20:Command Data size - 32 words of data at M0:1.1000
N7:10 to N10:40:Data - Copy 32 words of data to M0:1.1000
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Example: SLC 500 Ladder Program

Get an image of the CIP Message Control data

— COP
©) Copy File
Source #MO0:1.1000
Dest #N7:0
Length 10

Use a flag to notify when the
@ g y

If the bit Done is set

Your Precondition Use a flag to notify that messz;lgjslot s free.
a message is pending Fill File
B3:0
1L ;{)7 Source 0
J I— OL Dest #N7:0
Length 10

without timeout or error ... (@)

Jump into a subroutine that initializes N7 local
CIP control words (N7:0 to N7:8) command
data size and command data field (N7:9 to
N7:42) or insert instructions here.
—JSR

Jump To Subroutine

SBR File Number U:3
Copy the command data size and data field

—COP
Source #N7:9
Dest #M0:1.1100
Length 128

Be sure the EN bit is set
N7:0

LY

Copy the control data with EN bit set!
— COP
Source #N7:0

Dest #M0:1.1000

Length 10

The message is pending
B3:0

™

L
o~
No response other than status is expected.

The message is completed

N7:0 N7:0 N7:0 B3:0
1L e e U
1L AL AL o~
13 8 12
Important: When the #M0.e.yyyy address is used in ladder

instructions, e is the 1747-SCNR slot number in the SLC

rack. If you reuse this example, and your module is

not in slot number one, update all instructions with the
current appropriate number.

Publication 1747-RM623B-EN-P - November 2000



C-10  CIP Client Management

(3 SLC 500 Processor: Target Input Data File (hex)

RSLogix 500

ata File 11 [dec) - INPUT

I:1.0 1747-5CNE - ControlNet 3LC Scanner =
I:1.1 2 1747-45CNR - ControlNet 3LC Scanner
I:1.2 3 1747-5CHE. - ControllWet SLC Scanner
I:1.3 4 1747-5CNR - ControlNet 3LC 3canner
1:1.4 5 1747-5CNR. - ControlNet 3LC 3canner
I:1.5 G 1747-5CNR - ControlNet SLC Scanner
I:1.6 7 1747-5CHE. - ControllWet SLC Scanner
I:1.7 3 1747-5CNE - ControlNet 3LC 3canner
I:1.4 ] 1747-5CNR. - ControlNet 3LC 3canner
I:1.9 10 1747-5CNR - ControlNet SLC Scanner b
I:1.10 11 1747-5CHE. - ControllWet SLC Scanner
I:1.11 12 1747-5CNE - ControlNet 3LC Scanner
I:1.1z2 13 1747-5CNE. - ControlNet 3LC Scanner
I:1.13 14 1747-5CHE. - ControllWet SLC Scanner
I:1.14 15 1747-5CHE. - ControllWet SLC Scanner
I:1.15 16 1747-5CNE - ControlNet 3LC Scanner
I:1.16 17 1747-5CNE. - ControlNet 3LC Scanner
I:1.17 15 1747-5CHE. - ControllWet SLC Scanner LI
TE M
(.0 ] Rradie| Decimal |
Syrmbol: | | [Eafuarmrs: m
Desc: | |
lﬂ_:ll Propertiez Usage Forces | Help I

I:1 file is the image of target node 8 Input file.

The 1747-SCNR at MAC ID 11 wrote 32 words into the input data file
of 1747-SCNR at MAC ID 8.

Note: The 1747-SCNR at MAC ID 8 must be in program mode to write
to the input data file.
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This process is illustrated in the following example. The steps in the
end a Set p g p p

What’s Happening box correspond to the steps in the illustrations
Member ReqUGSt following the What's Happening box.

What’s happening

1. The CIP message control image is updated on a regular
base.

2. You want to send a Set Member to Data Attribute
(Attribute number 3) of assembly instance 7 (Local
Database at words M0:701 to M0:956). The CIP message
control area and command data are initialized in an
internal data file. The command data is copied in MO first,
then the command word is cleared and, as a last step, the
message control area is copied into MO with the EN bit set
to what will send the message on the wire.

3. Request and response are exchanged on the wire.
4. When the bit DN is set without an error or timeout, nlatch
the DN bit. No response data is expected in case of a

successful response.

5. The response is available in an SLC internal data file.

See the following list for assembly object instance numbers supported by the
Get and Set Attribute Single services on Data attribute.

Instance 5 : Output file words 1 to 31

Instance 6 : Input file words 1 to 31

Instance 7 : MO, ControlNet Data area words 0 to 1650
Instance 8 : M1, ControlNet Data area words 0 to 607

Publication 1747-RM623B-EN-P - November 2000



C-12  CIP Client Management

Publication 1747-RM623B-EN-P - November 2000

SLC 500 Processor: N7 Data File (hex)

RSLogix 500

=i Data File N7 (hex] = B
Offse a 3 5 7 i
70 5000 & Zoo 0 19 4 7 3 ZED 41 -
M7:10 40 1 Z 3 4 5 ] 7 i 9
M7: 20 A b C I E F 10 11 1z 13
730 14 15 16 17 15 19 14 1E ic D
7240 1E 1F 20 21 22 23 24 25 26 27
[M7: 50 Z8 z9 Zh ZB ZC ZD ZE iF 30 31
M7: 60 32 33 34 35 36 37 38 39 3h B
770 3C 3D 3E 3F 40 a a a a o
[M7: 80 1] 1] 1] 1] ul u] u] u] o 1]
M7: 90 1] 1] 1] 1] ul u] u] u] o 1]
[7: 100 1) 1) 1) 1) ] u] u] u] o] 1) LI
A I
Y] | Fiadi:-::IHe“-"lBED j'
Symbol: | | Colurnns: lﬂ
N7 :II Properties | Uszage | Help |

Detail:

N7:0 = 0x8000:Control word with bit EN set

N7:1 = 0x08:Target MAC ID - Node 8

N7:2 = 0x200:Timeout 512 ms

N7:3 = 0x0:Complex IOI size - Not used

N7:4 = 0x19:Set Member service code

N7:5 = 0x04:Target Class code - Identity object class

N7:6 = 0x07:Target Instance number - Instance 7: MO File

N7.7 = 0x03:Target Attribute number - Data

N7:8 = 0x2BD:Target Member number - 701, one based offset, MO File
Local Database word 700

N7:9 = 0x41:Command Data size - 65 = 1 data length word + 64 words
of actual data, copy to M0:1.1100

N7:10 to N7:75:Data copied to M0:1.1100

Note: The set member service contains the amount of data to be
written in N7:10, followed by the actual data values.

The length contained in N7:9 includes the size word of N7:10,
plus the number of data words to be sent.
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Example: SLC 500 Ladder Program

Get an image of the CIP Message Control data

— COP
©) Copy File
Source #MO0:1.1000
Dest #N7:0
Length 10

Use a flag to notify when the
@ g y

If the bit Done is set

Your Precondition Use a flag to notify that messz;lgjslot s free.
a message is pending Fill File
B3:0
1L ;{)7 Source 0
J I— OL Dest #N7:0
Length 10

without timeout or error ... (@)

Jump into a subroutine that initializes N7 local
CIP control words (N7:0 to N7:8) command
data size and command data field (N7:9 to
N7:75) or insert instructions here.
—JSR

Jump To Subroutine

SBR File Number U:3
Copy the command data size and data field

—COP
Source #N7:9
Dest #M0:1.1100
Length 128

Be sure the EN bit is set
N7:0

LY

Copy the control data with EN bit set!
— COP
Source #N7:0

Dest #M0:1.1000

Length 10

The message is pending
B3:0

™

L
o~
No response other than status is expected.

The message is completed

N7:0 N7:0 N7:0 B3:0
1L e e U
1L AL AL o~
13 8 12
Important: When the #M0.e.yyyy address is used in ladder

instructions, e is the 1747-SCNR slot number in the SLC
rack. If you reuse this example, and your module is

not in slot number one, update all instructions with the
current appropriate number.
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SLC 500 Processor: Target Input Data File (hex)

RSLogix 500
=i Data File N11 [hex] M=

M1l:20 15 16 17 14 139 14 1B 1c 1 1E
M11l:30 1F 20 21 22 23 24 Z5 Z6 27 28
M11:40 Z9 24 ZB ZC ZD ZE ZF 30 31 3z
M11l:50 33 34 35 36 37 38 39 34 3B 3C
M1l:60 3 3E 3F 40 0 1] 0 1] 0 1]
M11l:70 0 1] 0 1] 0 a 0 a 0 a
M11:&0 0 1] 0 1] 0 1] 0 1] 0 1] LI
KN ne

[M11:0 | Hadm;lHex#BED v[
Spmbok | | Calumns: I 10 VI

Desc: | |

|N11 j Ernpertiesl Uzage | Help |

N11 file is the image of target node 8 Local Database.

The 1747-SCNR at MAC ID 11 wrote 64 words into the Local Database
of 1747-SCNR at MAC ID 8.
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Appendix D

What This Appendix Contains

What We Assume

Example

Example of Reset Bit Management

This appendix contains an example of how you can use the
ladder program to reset a 1747-SCNR module located in the SLC
500 rack.

We assume that you are familiar with ladder programming.

Reset bit management is illustrated in the following example.
The steps in the What’s Happening box correspond to the steps
in the illustration following the What's Happening box.

What’s happening

1. In this example, we reset the scanner when it is faulted.
When the 1747-SCNR sets its fault bit, the scanner slot (slot
3) is disabled and the Output Command word Reset bit is
set (0:3.0/8).

2. When the slot is disabled, a timer is started and four
seconds later the scanner is enabled. During these four
seconds, you must avoid any access to the scanner in
reset. This is why the rung with the TND instruction has to
be executed first.

Important: If you do not disable the slot while the scanner is
resetting, the SLC will fault with the error code
nn57h (i.e., speciality, I/O Module in slot nn has
not responded to a lock shared memory command
in the requested time limit) where nn is the slot
number of the scanner. This is why the reset bit
change is not taken into account until the slot is
disabled.
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If the module in slot 3 is not enabled, no access to

@

Use a timer to re-enable the module after a 4

the module is allowed seconds delay.
S2:11 —TON
1 Timer On Delay ~
AL Timer T4:0 {EN)
3 Timer Base 1.0
Preset 4
Accum 0 @N}

Enable the module 4 seconds after the reset
bit has been set.

T4:0 $2:11

1E L

L .
DN 3

During a reset operation, use a TND or any
other instruction to avoid executing all
instructions that access the module.

S

Example: If the module in slot 3 is faulted, reset it. Set the Reset bit in Qutput Command Word

—XOR
:3 Your Precondition2 Bitwise Exclusive OR
] I': ] II: Source A 0:3.0
0 Source B 256
Length 0:3.0
Your Precondition Disable the 1747-SCNR module in Slot 3
S2:11
1L
sin )
\3/

41558

Important: In this ladder example, when S2:11\e, I:e\O or O:e.0 are
used, e is the 1747-SCNR slot number in the SLC rack. If
you reuse this example and your module is not in slot 3,
update all instructions with the current appropriate
number.
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Appendix E

What This Appendix Contains

What We Assume

Example 1: Configure the
1747-SCNR with the 1746-1V16
Input Module

Application Examples

This appendix provides examples of five applications and their
use with the 1747-SCNR controlling discrete and analog data on
ControlNet via a 1747-ACNR15 and a 1794-ACNR15 ControlNet

adapter. Also included in this appendix is an example of how to
create peer-to-peer scheduled connections between 1747-SCNR
ControlNet scanners.

We assume that you are familiar with setting up a network and
working with RSLogix500, RSLinx, and RSNetWorx for
ControlNet software and the 1784-KTCX15 interface card.

The following example discusses how to configure the
1747-SCNR scanner with the 1746-IV16 input module.

Hardware Setup

The hardware setup for this examples includes a computer with
RSLogix500, RSLinx, RSNetWorx for ControlNet, and a
1784-KTCX15 interface card. The chassis configuration includes
a 1747-ACNR15 in slot 0, 1746-1A16 in slot 1, 1746-OB16 in slot
2, and 1746-IV16 in slot 3.

Configure the ControlNet Network with RSNetWorx
for ControlNet

Follow the procedure below to configure the ControlNet
network using RSNetWorx for ControlNet.

1. Start RSNetWorx for ControlNet by double clicking on its
icon.
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You see this screen:

= ControlNet - RSNetWorx for ContralNet [_[=1x]
Fle Edit View Netwok Devios ook Help E
B &S -H & BRw

@alEE|E-5E @

™ Edits Enatled

I

There are no configured keepers on this netiork.

Netwark Usage b

fl |

el |
~

Hardware —————x|

= Contiolet

£ Categom

: AL Diive

[ AL Dirive - Na Drive Object
Comrmurication Adapter
ControlNet to SCANport
DC Diive - No Diive Obiect

1]

Human Machine Interface

Programmable Logic Cantroller
WVendor

Rockwell Automation - Allen-B;

Rockwell Automation - Relian

[E—
5 155

| »

K| 4|[»| M\ Graph {“Spieadshest K] _>|_|

Message Code [ Description

Messages ——— lulx

At this time, you can configure your ControlNet network
offline and then download it to the network. But in this
example, we will go online and configure the network.

2. Go online by clicking on the Online icon or by clicking on
the Network menu and selecting Online.

You see the “Browse for Network” window. In this
window, you must select the communication path
previously configured in RSLinx for communicating with
your ControlNet network. For this example, a
1784-KTCX15 ControlNet PC card is used.

3. Click on the 1784-KTCX15 card to select it.

4. Click OK.
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The software will attempt to communicate with all possible node
numbers on the network, from 1 to 99. The online network
screen appears. For this example, the screen should show node
99 as the programming terminal as shown below.

L =ContiolNet - RSNetWorx for ContiolNet
File Edit View Metwork Device Took Help

Q-3 & yBEwe

@ alEl e (=@

x| -
= Pending Fendin
7| W Edts Ensbisd Cunet  Pending Cunent  Opfimzed Edis  Merged Edits Cunent Pending
_DE Netwark Update Time (ms}: 5.00 Avg. Seheduled Band: 0.28% 0.26% Connection Memery Usage 0.08%
5
Z | Unscheduled Bptes Fer Sec. 573610 Peak Seheduled Band. 1.08% 1.08% B
= |4 | B
Hardware ————————————————— x| 1746-A4/8 1784-KTCH1E -
- ControMet
EHED Category
AC Diive
AC Diive - No Drive Dhbjsct
Communication &dapter
ContralNet to SCANport ] = 99
D Drive - No Drive Object
Human Machine Interface
Programmable Logic Controller
EHED Yendor
Flockuwel Automation - Allen B
Flockwell Autemation - Ficlian
| | » —
| 4| ¥| ]\ Graph [“Spreadshest ] JET| ¥
x|
=l | Message Cods [ Desciiption
j j © 20005065 N configured keepers exist on this netwark,
@
2
z
g
3
8
= | | »

Qnline Mot Browsing

Node 1 is the 1747-SCNR and node 3 is the 1747-ACNR15. The
1747-ACNRI15 resides in slot 0 of its chassis, while slot 1 contains
a 1746-1A16, slot 2 contains a 1746-OB16, and slot 3 contains a
1746-1V16. For this example, a single 16-bit rack connection will
be configured to read/write the three discrete I/O modules.
Before we create this connection, we should verify the chassis
configuration for the 1747-ACNR15. To do this:

5. Click the right mouse button on the 1747-ACNR15.

6. Choose Edit Chassis and verify that the chassis configuration is
as follows:

¢ slot 0: 1747-ACNR15
e slot 1: 1746-1A16

* slot 2: 1746-OB16

* slot 3: 1746-1V16

If the chassis is not already configured, manually configure it by
dragging the appropriate modules from the list on the right to
the proper slot on the left of the chassis configuration screen.
When this is complete, click APPLY and then OK.
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Configure a Rack Connection

We are now ready to configure the necessary ControlNet connection
so we can read/write data from the SLC processor to the remote
discrete I/O modules.

1. Click with the right mouse button on the 1747-SCNR and choose
Scanlist Configuration.

You will be prompted to enter the edit mode.

2. Click YES.

You see the following screen:

Y1 Node 01. 1747-SCNR - Scanlist Configuration

Fle Edt Yiew Network Device Connection Help EE

HliEebise falw e

ﬂ ¥ EditsEnabled  Cumert  Pending Cunent Pending Cunernt  Pending
3 Entries Used Oof B4 Oof 64 DataInput File Usage:  0.00%  0.00% Discrete Input Usage:  0.00%  0.00%
2
E Data Output File Usage: 0.00%  000%  Discrete Dulput Usage: 0.00%  0.00%
2
& Hode Memory Usage £ MNode Network Usage & Overall Network Usage /. IET | |
Node [ Slot | Parameters Device Hame | Connection Name &Plfms) | RPI(ms) | Input dddess [ Input Size | Dutput Address | Dutput Size | Status Address [ Config Size
i 1747-5CHR
03 T7ATACH
a1 17461416
0z 1746-0B18
0z 1746V16
a3 1784-KTCATT

Fer Help, press F1

[Online [Edit~ [1747SCNR A [Mode 01 [1de

The 1747-SCNR and 1747-ACNR15 are shown as nodes 1 and 3,
respectively. The three I/O modules are under the 1747-ACNR15
in slots 1 through 3 of the 1747-ACNR15 chassis.

3. In order to establish a 16-bit rack connection to the
1747-ACNR15 chassis, click with the right mouse button on the
1747-ACNR15 and choose Insert Connection.
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You see the following window.

Connection Properties K
Canfiguration Setting I Advanced
Connection | Electronic K.eving I Detailz

— Target Information

TaMaode |E'3 Device Name [1747-ACNR15
Connechion
To Slat |F=a-:k Mame

— Communication Parameters

Dizcrete 16 Bit Exclusive

Mame | Walue |

Fequested Packet |nterval [ms) |5 jl

—Addreszing Parameters
|nput Size |5 v|W'|:m:|s Input Address

l:e1
Output Size |2 "qu:urd& Output Address IEI:e.1

Configuration Size |30 = | “Words

Statuz Address IM'I 260000

Auto Address Preferences |

oK I Cancel | Apply | Help |

Note that addresses in the “Connection Properties” window are
already displayed in the fields. To have RSNetWorx for
ControlNet choose the next available, valid I/O or M-file
addresses for all connections:

a. Click on the Auto Address Preferences button.

b. Click on the box next to Enable Automatic Addressing on Insert
so that a check mark appears in the box.
c. Click OK.

The Connection Name by default is Discrete 16 Bit Exclusive
Owner. This is the 16-bit rack connection we want. The first
available I/O addresses are 1:3.1 and O:3.1, where the
1747-SCNR s in slot 3 of the processor chassis. The first
available starting I/O addresses have been placed into the Input
Address and Output Address fields, because automatic
addressing was previously selected in the “Auto Address
Preference” screen.
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Words 1:3.0 and O:3.0 are reserved. Note that the input data
from the 1746-IA16 will be found in the processor’s input image
word 1:3.3, the output data written to the 1746-OB16 module
will be from the processor’s output image word 0:3.2, and the
input data from the 1746-IV16 will be in the processor’s input
image word I:3.5.

Important: There is a two word offset for input data for rack

connections. Therefore, for this example, the input
data for the input module in slot 1 of the remote
1747-ACNRI15 chassis will be written to 1:3.3 in the SLC
processor’s input image and the input module in slot 3
will be written to 1:3.5.

The starting input address configured in RSNetWorx
for ControlNet for this rack connection was I:3.1, but
[:3.1 and I:3.2 are used for status information. Hence
the Input Size of 5 is shown in the “Connection
Properties” screen.

The actual input data begins after the two words of
status information. I:3.4 is not used in this example
because an output module resides in slot 2. Also, note
that there is no offset for the outputs in a rack
connection. O:3.2 is the output image word written to
the output module located in slot 2 of the
1747-ACNR15 chassis. O:3.1 is also not used in this
example because an input card is in slot 1.

You must also enter a value in the Status Address field. This field
supplies Connection Status information to the processor. The
starting bit address for this field must be an even number,
because two consecutive bits are used as status for each
connection. The even numbered bit indicates whether the
connection is open or closed and the odd numbered bit
indicates whether the connection is in normal operation or Idle
mode. In this example, the address chosen is the first available
bit pair, M1:3.600/00.

You have successfully configured a rack connection to the remote
chassis to communicate with the discrete I/O modules. At this point,
you may also configure the state of the outputs in the remote
ControlNet Chassis when the processor is placed into the Program
Mode or if communications is lost to the remote chassis. This is
optional. The default is to turn all outputs off when one of the two
conditions occur. To select other options:

a. Click on the Advanced tab in the “Connection Properties”
window.
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You see the following window.

Connection Properties EHE
Connechion I Electronic F.eving | Detals |
Configuration Setting Advanced
Pararneter | Current Walue | -~
Slat 1 Program Mode Feset Outputs
Slat 1 Lozt Cormunications  Reset Outputs
Slot 2 Program Mndn_a : IHexet Dutputs _I
Slot 2 Lozt Communications i
Slat 3 Program Mudg ) Hold Last Outputs
Slot 3 Lozt Communications Dutputs to Safe State
Slat 4 Program Mode FEser CTOTA0T
Slot 4 Lost Communications  Reset Outputs |-
Slot 5 Program Mode Reset Dutputs
Slot 5 Lozt Communications Reset Outputs
Slat & Program Mode Feset Outputs
Slat B Lozt Cormunications  Reset Outputs
Slot 7 Program Mode Reset Outputs
Slot ¥ Lozt Communications Reset Outputs
Slot 8 Program Mode Feset Outputs
Slat 8 Lozt Communications  Reset Outputs
Slat 9 Program Mode Reset Outputs
Slot 3 Lost Communications  Reset Outputs
Slat 10 Program Mode Reset Dutputs
Slot 10 Lost Communications  Reset Outputs
Slat 11 Proagram Maode Feset Outputs
Slat 11 Lost Cammunications  Reset Outputs
Slat 12 Praaram Mode RBezet Mutnits ;I

0k I Cancel | Spply | Help |

By default for rack connections, outputs in all slots in the remote
chassis are reset if the processor is placed into the Program
mode or if communications is lost for any reason. Two other
choices are offered:

Hold Last State - all outputs will remain in their last state if one
of the two conditions occur

Safe State - allows you to choose exactly the state of each output

If Safe State is selected, you must click on the Configuration
Settings tab and enter your Safe State data for each output word
in decimal. Then, whenever the SLC processor is placed into the
Program Mode or if communications is lost to the 1747-ACNR15
adapter, the outputs will revert to the Safe State data you entered
for each output word.

b. Click APPLY.
c. Click OK.
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¥l Mode 01, 1747-5CNR - Scanlist Configuration

The “Connection Properties” window closes and the “Scanlist
Configuration” window should look like the following:

Fie Edit View Metwok Device Comnection Help

P I 1 o ) o o O = =TT
5 i)

Gl ieelbiss] =]

Regource U Lo

™ Edis Enabled
Entiies Used:

[ 1\ Hode Memory Usage £ Mode Network Usage A_Overal Netwark Usage /.

Current Current Current

1 of B4 Data Input File Lisage:  0.00% Discrete Input Usage:  16:12%

Diata Output File Usage: 0.00% Discrete Output Usage:  B.45%

| Er}

|

1}

Node | Slat | Parameters Devica Name | Connection Mame APl(ms) | APl(ms)] | Input Address | Input Size | Output Address | Output Size | Status Address | Config Size
[ii]

1747-5CNR
1747-ACN..

Discrete 16 Bit Exclusive Owner 500 b lel 5 Oet 2 12 BOO/O0 30 ]

[i])

oz

o3
33

For Help, press F1

1746816
1746-0B16
174616
1784-KTCR15

[Onling [Monitor [1747 SCHR A% [Node 01 [Idie

You have now successfully configured a rack connection to read/write

data

between the SLC processor and the remote ControlNet chassis.

All that remains is to save the configuration to the network keeper,
which in this case is the 1747-SCNR.

1.

Click on the Save icon or click on the File menu and then Save.

You will be prompted to “Optimize and re-write schedule for all
connections”.

Click OK.

Click YES.

Your network configuration information will now be written to
the network keeper.

The display on the front of your 1747-SCNR should show an
image of a full glass next to the word I/O. This indicates that all
configured connections have been successfully downloaded to
the scanner. In addition, the A and OK LEDs should be solid
green and the B LED should be off, unless you are using the
redundant media option, which is not being used in this
example. The 1747-ACNR15 should be displaying that it is active
(ACTV) and its LEDs should be solid green for A and OK and
the B LED should be off.
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Example 2: Configure the
1747-SCNR with the
1746-N104V Analog Input/
Output Module

Creating a Ladder Program

The final step is to write a ladder program for the SLC processor,
including configuring the 1747-SCNR for slot 3 of the processor’s
chassis.

1. After downloading the program to your processor, place it into
the Run mode.

2. Set the Run/Idle bit (O;e.0/10, where e=slot number of your
1747-SCNR) to a 1.

Your program should now be able to read data from the
1746-1A16 in word 1:3.3, write to the 1746-OB16 in word O:3.2
and read data from the 1746-IV16 in word I:3.5.

The following example discusses how to configure the 1747-SCNR
scanner with the 1746-NIO4V combination analog input/output
module.

Hardware Setup

The hardware setup for this examples includes a computer with
RSLogix500, RSLinx, RSNetWorx for ControlNet, and a 1784-KTCX15
interface card. The chassis configuration includes a 1747-ACNR15 in
slot 0, 1746-IA16 in slot 1, 1746-OB16 in slot 2, and 1746-NIO4V in
slot 3.

Configure the ControlNet Network with RSNetWorx
for ControlNet

Follow the procedure below to configure the ControlNet network
using RSNetWorx for ControlNet.

1. Start RSNetWorx for ControlNet by double clicking on its icon.
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You see this screen:

£ ControlMet - RSN etworx for ControlNet [_[5]x]
File Edt View Metwork Device Took Help !

EERE E
@alEE|e#-=Ela

1

™ Edits Enabled

There are no configured keepers on this network.

Network Usage b

4] I B

ol

Hardware ———————————/ xl

=HED Controlet
=+ Category
LB ACDive

AC Diive - No Drive Object

Communication Adapler
ContiolNet to SCANpat
DEC Diive - No Drive Object
Human Machine Irterface
Frogiammabls Logiz Controller
Vendor
Frockwell Automation - Alen B
Frockuwel Autamation - Fielian

P
P
P

=

Clw i

! PR T Y o= s 1] il

Message Code T Description

=]

At this time, you can configure your ControlNet network offline
and then download it to the network. But in this example, we
will go online and configure the network.

2. Go online by clicking on the Online icon or by clicking on the
Network menu and selecting Online.

You see the “Browse for Network” window. In this window, you
must select the communication path previously configured in
RSLinx for communicating with your ControlNet network. For
this example, a 1784-KTCX15 ControlNet PC card is used.

3. Click on the 1784-KTCX15 card to select it.

4. Click OK.
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£ =ControlNet - RSNetWorx for ControlNet

Eile Edit ¥iew Metwork Device Tools Help

The software will attempt to communicate with all possible node
numbers on the network, from 1 to 99. The online network
screen appears. For this example, the screen should show node
99 as the programming terminal as shown below.

Bl=-H & B

@ a|lt e == 3

Metwork Usag e

I¥ Edits Enabled

Cu

Metwork, Lpdate Time [mz).

Unscheduled Bytes Per Sec.:

<

Pending
Merged Edits

0.26%

Pending
Optimized Edits

0.26%

iment Pending Current

5.00

Current Pending

Awg. Scheduled Band. Connection Memany Usage: 0.06% j

573610 Peak Scheduled Band, 1.06% 1.08%

Hardware

il
[

1746-24/8 1784-KTCH15

=HE) Conbolet

E-@ Categary

[}

3

-

[ b - G-

AL Drive

AL Drive - Mo Drive Object
Caommunication Adapter
ControlMet ta SCaMport
DC Drive - Mo Diive Object
Human Machine Interface

“Wendor

8

Programmable Logic Controller

Rockwell Automation - Allen-B
Rockwell Autamation - Refian

- -

21 | sl v wil Graph [Speadshest 7 |

Messages ———|ax

Message Code
€ 20005085

4

[ Desoiiption

Mo conf

igured keepers exist on this network.

5.

6.

[Orline Not Browsing

Node 1 is the 1747-SCNR and node 3 is the 1747-ACNR15. The
1747-ACNR15 resides in slot 0 of its chassis, while slot 1 contains
a 1746-1A16, slot 2 contains a 1746-OB16, and slot 3 contains a
1746-NIO4V. For this example, two separate ControlNet
connections will be configured. The first will be a Discrete 16 Bit
Exclusive Owner rack connection for the two discrete I/O
modules. The second will be a Module Connection to the
1746-NIO4V 2 input/2 output analog module. Before we create
this connection, we should verify the chassis configuration for
the 1747-ACNR15. To do this:

Click the right mouse button on the 1747-ACNR15.

Choose Edit Chassis and verify that the chassis configuration is
as follows:

slot 0: 1747-ACNR15

slot 1: 1746-1A16

slot 2: 1746-OB16

slot 3: 1746-N104V
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If the chassis is not already configured, manually configure it by
dragging the appropriate modules from the list on the right to
the proper slot on the left of the chassis configuration screen.
When this is complete, click APPLY and then OK.

Configure a Rack Connection

We are now ready to configure the necessary ControlNet connection
so we can read/write data from the SLC processor to the discrete I/O
modules and to the analog I/O module.

1. Click with the right mouse button on the 1747-SCNR and choose
Scanlist Configuration.

You will be prompted to enter the edit mode.

2. Click YES.

You see the following screen:

Y1 Node 01. 1747-SCNR - Scanlist Configuration

File Edit View Metwork Device Connection Help Eg
Lt ebise £ alwe

¥ EditsEnabled  Cumert  Pending Cunent Pending Cunernt  Pending

Entries Used: Oof B4 0of 64 Datalnput File Usage:  0.00% 00wz Discrete Input Usage:  0.00% ooz

Resource U [ofx

DataOutput File Usage: 0.00% 0005  Disorele Output Usage: 0.00%  0.00%

Hode Memory Usage £ Node Network Usage & Overal Network Usage  J IET |

1|

Mode | Slot [ Patameters | Device Name | Connection Name
o1

| &Pi(ms) [ RPIfms) [ Input Address | Input Size | Dutput Address | Dutput Size | Status Address | Config Size |
1747 SCHR

= 1747 ACH ]
[l 17A51ATE
0z 17450818
0z 1TAENIDAY
@ 17BHKTEXIS

Fer Help, press F1

[Online [Edit~ [1747SCNR A [Mode 01 [1de

The 1747-SCNR and 1747-ACNR15 are shown as nodes 1 and 3,
respectively. The three I/O modules are under the 1747-ACNR15
in slots 1 through 3 of the 1747-ACNR15 chassis.

3. In order to establish a 16-bit rack connection to the

1747-ACNR15 chassis, click with the right mouse button on the
1747-ACNR15 and choose Insert Connection.
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You see the following window.

Connection Properties EHE
Configuration Setting I Advanced
Connection Electronic Keying I Details

— Target Information

ToNode [ Device Name [T747-4000m 15
Ta Slot IHack ﬁ';?nn:d'on TR

— Communication Parameters

Hame | Walue |

Reguested Packet Interval [me] |5 jl

—bddreszing Parameters
Input Size IB VI Wwiords  |nput Address l:e

Output Size IB 'I Wwiord:  Output Address IUZE.'I

Configuration Size |60« | “Woaords

Status Address |M1 :e.600/00

Auto Address Preferences |

ok I Cancel | Apply | Help |

Note that addresses in the “Connection Properties” window are
already displayed in the fields. To have RSNetWorx for
ControlNet choose the next available, valid I/O or M-file
addresses for all connections:

a. Click on the Auto Address Preferences button.

b. Click on the box next to Enable Automatic Addressing on Insert
so that a check mark appears in the box.
c. Click OK.

The Connection Name by default is Discrete 16 Bit Exclusive
Owner. This is the 16-bit rack connection we want. The first
available I/O addresses are 1:3.1 and O:3.1, where the
1747-SCNR s in slot 3 of the processor chassis. The first
available starting I/O addresses have been placed into the Input
Address and Output Address fields, because automatic
addressing was previously selected in the “Auto Address
Preference” screen.
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Words 1:3.0 and O:3.0 are reserved. Note that the input data
from the 1746-IA16 will be found in the processor’s input image
word 1:3.3, the output data written to the 1746-OB16 module
will be from the processor’s output image word O:3.2.

Important: There is a two word offset for input data for rack

connections. Therefore, for this example, the input
data for the input module in slot 1 of the remote
1747-ACNRI15 chassis will be written to 1:3.3 in the SLC
processor’s input image.

The starting input address configured in RSNetWorx
for ControlNet for this rack connection was I:3.1, but
I:3.1 and 1:3.2 are used for status information.
Therefore, the actual input data begins after the two
words of status information. I:3.4 is not used in this
example because an output module resides in slot 2.

Also, note that there is no offset for the outputs in a
rack connection. O:3.2 is the output image word
written to the output module located in slot 2 or the
1747-ACNR15 chassis. In addition, no offset applies to
module connections at all. For this example, the input
and output data for the 1746-NIO4V is located in
M1:3.3, M1:3.4, M0:3.3, and MO:3.4. M1:3.3 and
MO:3.3 are the starting addresses entered in
RSNetWorx for ControlNet for the module connection.

You must also enter a value in the Status Address field. This field
supplies Connection Status information to the processor for each
unique connection. The bit address for this field must be an
even number, because two consecutive bits are used as status
for each connection. The even numbered bit indicates whether
the connection is open or closed and the odd numbered bit
indicates whether the connection is in normal operation or Idle
mode. In this example, the starting address chosen is the first
available bit, M1:3.600/00.

You have successfully configured a rack connection to the remote
chassis to communicate with the two discrete I/O modules. At this
point, you may also configure the state of the outputs in the remote
ControlNet Chassis when the processor is placed into the Program
Mode or if communications is lost to the remote chassis. This is
optional. The default is to turn all outputs off when one of the two
conditions occur. To select other options:

a. Click on the Advanced tab in the “Connection Properties”
window.
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You see the following window.

Connection Properties EHE
Connechion I Electronic F.eving | Detals |
Configuration Setting Advanced
Pararneter | Current Walue | -~
Slat 1 Program Mode Feset Outputs
Slat 1 Lozt Cormunications  Reset Outputs
Slot 2 Program Mndn_a : IHexet Dutputs _I
Slot 2 Lozt Communications i
Slat 3 Program Mudg ) Hold Last Outputs
Slot 3 Lozt Communications Dutputs to Safe State
Slat 4 Program Mode FEser CTOTA0T
Slot 4 Lost Communications  Reset Outputs |-
Slot 5 Program Mode Reset Dutputs
Slot 5 Lozt Communications Reset Outputs
Slat & Program Mode Feset Outputs
Slat B Lozt Cormunications  Reset Outputs
Slot 7 Program Mode Reset Outputs
Slot ¥ Lozt Communications Reset Outputs
Slot 8 Program Mode Feset Outputs
Slat 8 Lozt Communications  Reset Outputs
Slat 9 Program Mode Reset Outputs
Slot 3 Lost Communications  Reset Outputs
Slat 10 Program Mode Reset Dutputs
Slot 10 Lost Communications  Reset Outputs
Slat 11 Proagram Maode Feset Outputs
Slat 11 Lost Cammunications  Reset Outputs
Slat 12 Praaram Mode RBezet Mutnits ;I

0k I Cancel | Spply | Help |

By default, outputs in all slots in the remote chassis are reset if
the processor is placed into the Program mode or if
communications is lost for any reason. Two other choices are
offered:

Hold Last State - all outputs will remain in their last state if one
of the two conditions occur

Safe State - allows you to choose the state of each output

If Safe State is selected, you must click on the Configuration
Settings tab and enter your Safe State data for each output word
in decimal. Then, whenever the SLC processor is placed into the
Program Mode or if communications is lost to the 1747-ACNR15
adapter, the outputs will revert to the Safe State data you entered
for each output word.

b. Click APPLY.

c. Click OK to return to the “Scanlist Configuration” screen.
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Configure a Module Connection

the “Scanlist Configuration” window.

. Select Insert Connection.

A Connection Properties window appears.

For this example, we must choose M-file addresses for our 2

Next, we need to configure a module connection for the 1746-NIO4V,
2 input/2 output module.

1. Click with the right mouse button on the 1746-NIO4V module in

. Choose Exclusive Owner for the connection name.

input/2 output analog module. The first available M-file
addresses are M1:3.3 and MO0:3.3. Words 0 through 2 are

reserved. The next available Status Address is M1:3.600/02, since
bits 0 and 1 are used for the rack connection. The Connection
Properties window for the module connection should look like

the following:

Connection Properties E
Canfiguration Setting I Advanced
Connection I Electronic Keying Details

— Target Information

To Mode IEIE Bievies [fems |1?45.N|Dw
Ta Slat |E|3 Eﬂarl:lnh:ctn:-n

E wcluzive Owner

— Communication Parameters

M ame | W alue

Requested Packet [nterval [mz] |2|:| :Il

— &ddreszzing Parameters

Input Size |2 "I YWhords |nput Address
Output Size |2 'I Wiordz Output Address

Configuration Size |4 = | ‘WwWords
Statuz Address

Auto Address Preferences |

b1:e.3

—
SR

t1:e. 60002

k. I Cancel | Sl

Help
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At this point, the state of the two analog outputs should be
determined and set in the Advanced and Configuration Settings
tabs in the “Connection Properties” window for this module
connection, provided you do not want the default settings of 0
decimal. This is the same as we did for discrete outputs for the
rack connection. This merely determines the state of the two
analog outputs when the SLC processor is placed in the Program
mode or if communications is lost to the 1747-ACNR15.

4. Click APPLY.

5. Click OK.

The “Connection Properties” window closes and the “Scanlist
Configuration” window appears and looks like the following.

¥ | Node 01, 1747-5CNR - Scanlist Configuration

Ele Edit Wiew MNetwork Device Connection Help m
W4 2Rl salse]

| -

I=| [ Edits Enabled Current: Current: Current

a Entries Used, 1 of B4 [rata Input File Usage:  0.00% Disciete Input Usage:  25.80%

i}

2 [Drata Output File Usage: 0.00% Discrete Output Usage: 19.35%

@

& Hode Memory Usage £ Mode Netwark Usage & Overall Network Usage J 1R ™l

Nﬂdel Slntl Parameters | Device Name | Connection Mame

1]

| APl(ms] | RPI[ms | Input Address | InpulS\zel DutputAddlessl Output Size I Status Address | Config Size |

03

1747-5CHR
1747-ACH...

[ii]

Discrete 32 Bit Erclusive Owner 5.00 5 led ] Qe

03
9

For Help. press F1

174E1ATE
1746-0B16
1746-NI04/
17R4KTCXIG

[ M1:e.600/00 B0 |

Onling |Monitor |1747-5CNR A7 Hode 07 |Idle

You have successfully configured your two connections to read/write
data between the SLC processor and the remote ControlNet chassis.
All that remains is to save the configuration to the network keeper,
which in this case is the 1747-SCNR.

1. Click on the Save icon or click the File menu and choose Save.

You will be prompted to “Optimize and re-write schedule for all
connections”.
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2. Click OK.
3. Click YES.

Your network configuration information will now be written to
the network keeper.

The display on the front of your 1747-SCNR should show an
image of a full glass next to the word I/O. This indicates that all
configured connections have been successfully downloaded to
the scanner. In addition, the A and OK LEDs should be solid
green and the B LED should be off, unless you are using the
redundant media option, which is not being used in this
example. The 1747-ACNR15 should be displaying that it is active
(ACTV) and its LEDs should be solid green for A and OK and
the B LED should be off.

Creating a Ladder Program

The final step is to write a ladder program for the SLC processor,
including configuring the 1747-SCNR for slot 3 of the processor’s
chassis.

1. After downloading the program to your processor, place it into
the Run mode.

Your program should now be able to read data from the
1746-1A16 in word I:3.3 and write to the 1746-OB16 in word
0:3.2. The analog input data will reside in words M1:3.3 and
M1:3.4, while the analog output data must be placed in words
MO0:3.3 and M0:3.4.

Note that your ladder program should also contain an
unconditional rung with an OTE instruction addressed to the
1747-SCNR scanner’s Run/Idle bit, O:3.0/10 for this example.
When the SLC processor is placed into the Run mode, this rung
will set the 1747-SCNR scanner’s Run/Idle bit and place the
scanner into the Run mode as well. The scanner will begin
executing the configured connections when the Run/Idle bit is
set.
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Example 3: Configure the
1747-SCNR with the
1746-NI8 Analog

Input Module

The following example discusses how to configure the 1747-SCNR
scanner with the 1746-NI8 analog input module.

Hardware Setup

The hardware setup for this examples includes a computer with
RSLogix500, RSLinx, RSNetWorx for ControlNet, and a 1784-KTCX15
interface card. The chassis configuration includes a 1747-ACNR15 in
slot 0, 1746-IA16 in slot 1, 1746-OB16 in slot 2, and 1746-NIS in slot 3.

Configure the ControlNet Network with RSNetWorx
for ControlNet

Follow the procedure below to configure the ControlNet network
using RSNetWorx for ControlNet.

1. Start RSNetWorx for ControlNet by double clicking on its icon.

You see this screen:

=7 ControlNet - RSNetWorx for ControlNet

Fle Edit View Netwok Devios ook Help E

B @& 5 BB

@ale x| = E|E
| -
@[ I Edis Enabled r
S
=
% | There are no configured kespers on this network. —
g -
G |4 L
2l —
Hardware ——— 1=
=) Contromet

£ Category
4] | » -
W«|» | mf\ Graph [ Spieadsheet | i »

Messages ——— |ubx.

At this time, you can configure your ControlNet network offline
and then download it to the network. But in this example, we
will go online and configure the network.

2. Go online by clicking on the Online icon or by clicking on the
Network menu and selecting Online.
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L% *ContiolMet - RSNetworx for ControlNet

File Edit “iew Network Device Tools Help

You see the “Browse for Network” window. In this window, you
must select the communication path previously configured in
RSLinx for communicating with your ControlNet network. For
this example, a 1784-KTCX15 ControlNet PC card is used.

3. Click on the 1784-KTCX15 card to select it.

4. Click OK.

The software will attempt to communicate with all possible node
numbers on the network, from 1 to 99. The online network
screen appears. For this example, the screen should show node
99 as the programming terminal as shown below.

b
.h._.,.:ug

B S-H S|4 BE[N

@alr e [sB 23

¥ Edits Enabled
Netwark Update Time (ms:

Unscheduled Bytes Per Sec.
<

Netwark Usag

Pending
Current Optimized E dits

0.26%

Pending
Merged Edits
0.26%

Curent Pending
5.00 Awq Scheduled Band :

573610

Curent Pending

Connection Memory Usage 006%

G|

Peak Scheduled Band.: 1.06% 1.06%
I B

Hardware

1746-A4/8

2]

1784-KTCK15

E-] Contolet
EE) Category
N AC Diive

AL Drive - No Drive Dbject
Communication Adapter
ControlMet ta SCAMpart

DC Drive - Mo Drive Object
Human Machine Interface
Programmable Lagic Contraller

B Vendor
Rockwel Automation - Allen-B
[ Fiockwel Autornation - Felian

=
4 L i 61anh ey i k| LIJ
=
ol [ Message Code | Deswiption
J € 200020B5 Mo configured keepers exist an this netwark.
I
o
o
©
w
b
= [ | »

[@nline Mot Erowsing

Node 1 is the 1747-SCNR and node 3 is the 1747-ACNR15. The
1747-ACNR15 resides in slot 0 of its chassis, while slot 1 contains
a 1746-1A16, slot 2 contains a 1746-OB16, and slot 3 contains a
1746-NI8. For this example, two separate ControlNet
connections will be configured. The first will be a Discrete 16 Bit
Exclusive Owner rack connection for the two discrete I/O
modules. The second will be a Module Connection to the
1746-NI8 8 input analog module. Before we create this
connection, we should verify the chassis configuration for the
1747-ACNR15. To do this:

5. Click the right mouse button on the 1747-ACNR15.
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6. Choose Edit Chassis and verify that the chassis configuration is
as follows:

e slot 0: 1747-ACNR15
* slot 1: 1746-1A16

* slot 2: 1746-OB16

* slot 3: 1746-NI8

If the chassis is not already configured, manually configure it by
dragging the appropriate modules from the list on the right to
the proper slot on the left of the chassis configuration screen.
When this is complete, click APPLY and then OK.

Configure a Rack Connection

We are now ready to configure the necessary ControlNet connections
so we can read/write data from the SLC processor to the discrete I/O
modules and to the analog I/O module.

1. Click with the right mouse button on the 1747-SCNR and choose
Scanlist Configuration.

You will be prompted to enter the edit mode.

2. Click YES.

You see the following screen:

'}l Node 01, 1747-SCNR - Scanlist Configuration

e Edit Wiew Newak Device Cornection Help EA
G s mebmee]s =]
x
ol | EdisEnabled  Cument Curent Cunent
= | Enties Used 0of 64 Data Input File Usage:  0.00% Discrete Input Usage: ~ 0.00%
3
2 Data Output File Usage: 0.00% Discrete Dutput Usage:  0.00%
]
o Hode Memory Usage A Mode Network Usage A Overall Network Usage /| I =l
Mods [ Siot | Parameters Device Name | Connection Name API(ms) [ FiPl(ms) [ Input Address [ Input Size | Output Address [ Dutput Size [ Status Address [ Config Size
] 1747-5CNR
03 1747ACH
01 17481416
0z 17450816
(1K} TrAENE
5 TFE4KTCRTE

For Help, press F1 [Oriine [Monitor [1747SCNR A% [Node 01 [Idie
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The 1747-SCNR and 1747-ACNR15 are shown as nodes 1 and 3,
respectively. The three I/O modules are under the 1747-ACNR15
in slots 1 through 3 of the 1747-ACNR15 chassis.

In order to establish a 16-bit rack connection to the
1747-ACNR15 chassis, click with the right mouse button on the
1747-ACNR15 and choose ControlNet Configuration.

You see the following window.

Connection Properties EE3
Configuration Setting I Advanced
Connection | Electronic Keying I Detailz

— Target Information

To Node IUE Dievice Name [1747-AC0F 15
To Slat IHack Ezrl:lnn:chon

r— Communication Parameters

Dizcrete 16 Bit Excluzsive Dwrig

M arme | Walle |

Requested Packet Interval [mz] |5 :Il

— Addreszing Parameters
Input Size |3 VI Wwiords  |nput Address l:e

COutput Size |2 'I Whords  Output Adddress IUZE.'I

Configuration Size |30 | Words

Statuz Address |M1 :e.600/00

Auto Address Preferences |

QK I Cancel | ol | Help |

Note that addresses in the “Connection Properties” window are
already displayed in the fields. To have RSNetWorx for
ControlNet choose the next available, valid I/O or M-file
addresses for all connections:

a. Click on the Auto Address Preferences button.

b. Click on the box next to Enable Automatic Addressing on Insert
so that a check mark appears in the box.

c. Click OK.
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The Connection Name by default is Discrete 16 Bit Exclusive
Owner. This is the 16-bit rack connection we want. The first
available 1/O addresses are 1:3.1 and O:3.1, where the
1747-SCNR is in slot 3 of the processor chassis. The first
available starting I/O addresses have been placed into the Input
Address and Output Address fields, because automatic
addressing was previously selected in the “Auto Address
Preference” screen.

Words 1:3.0 and O:3.0 are reserved. Note that the input data
from the 1746-1A16 will be found in the processor’s input image
word 1:3.3. The output data written to the 1746-OB16 module
will be from the processor’s output image word O:3.2.

Important: There is a two word offset for input data for rack
connections. Therefore, for this example, the input
data for the input module in slot 1 of the remote
1747-ACNR15 chassis will be written to 1:3.3 in the SLC
processor’s input image.

The starting input address configured in RSNetWorx
for ControlNet for this rack connection was I:3.1, but
[:3.1 and I:3.2 are used for status information.
Therefore, the actual input data begins after the two
words of status information. I:3.4 and 1:3.5 are not
used in this example because an output module
resides in slot 2 and an analog module resides in slot

3.

Also, note that there is no offset for the outputs in a
rack connection. O:3.2 is the output image word
written to the output module located in slot 2 of the
1747-ACNR15 chassis. In addition, no offset applies to
module connections at all.

You must also enter a value in the Status Address field. This field
supplies Connection Status information to the processor for each
unique connection. The bit address for this field must be an
even number, because two consecutive bits are used as status
for each connection. The even numbered bit indicates whether
the connection is open or closed and the odd numbered bit
indicates whether the connection is in normal operation or Idle
mode. In this example, the starting address chosen is the first
available bit pair, M1:3.600/00.

Publication 1747-RM623B-EN-P - November 2000



E-24  Application Examples

Publication 1747-RM623B-EN-P - November 2000

You have successfully configured a rack connection to the remote
chassis to communicate with the two discrete I/O modules. At this
point, you may also configure the state of the outputs in the remote
ControlNet Chassis when the processor is placed into the Program
Mode or if communications is lost to the remote chassis. This is
optional. The default is to turn all outputs off when one of the two
conditions occur. To select other options:

1. Click on the Advanced tab in the “Connection Properties”
window.

You see the following window:

Connection Properties E
Connection I Electronic F.eying | Details |
Canfiguration S etting Advanced
FParameter | Current W alue | -
Slot 1 Program Mode Rezet Outputs
Slot 1 Lost Communications  Reset Dutputs
Slot 2 Program Modn_a _ IFleset Dutputs _I
Slat 2 Lozt Communications
Slot 3 Program Moch_a _ o LtEIu nuts
Slot 3 Lozt Communications Dutputs to Safe State
Slot 4 Program Mode el U,
Slot 4 Lozt Communications  Reset Dutputs =
Slat & Program Mode Reset Outputs
Slot & Lozt Communications Reset Dutputs
Slot & Program Mode Rezet Outputs
Slot & Lozt Communications  Reset Dutputs
Slot 7 Program Mode Rezet Dutputs
Slot 7 Lozt Communications  Reset Outputs
Slot 8 Program Mode Rezet Outputs
Slot 8 Lozt Communications  Reset Dutputs
Slot 9 Program Mode Rezet Dutputs
Slot 3 Lozt Communications  Reset Outputs
Slot 10 Program Mode Rezet Outputs
Slot 10 Lost Communications  Reset Dutputs
Slot 11 Program Mode Rezet Dutputs
Slot 17 Lost Communications  Reset Dutputs
St 12 Proaram Mode Bezet Cotruats LI

ak I Cancel | Spply | Help |

By default, outputs in all slots in the remote chassis are reset if
the processor is placed into the Program mode or if
communications is lost for any reason. Two other choices are

offered:

* Hold Last State - all outputs will remain in their last state if one
of the two conditions occur

* Safe State - allows you to choose exactly the state of each output
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If Safe State is selected, you must click on the Configuration
Settings tab and enter your Safe State data for each output word
in decimal. Then, whenever the SLC processor is placed into the
Program Mode or if communications is lost to the 1747-ACNR15
adapter, the outputs will revert to the Safe State data you entered
for each output word.

2. Click APPLY.

3. Click OK to accept the rack connection.

Configure a Module Connection

Next, we need to configure a module connection for the 1746-NI8
input analog module.

1. Click with the right mouse button on the 1746-NI8 module in the
“Scanlist Configuration” window.

2. Select Insert Connection.
A Connection Properties window appears.
3. Choose Exclusive Owner for the connection name.

For this example, we must choose M-file addresses for our 8
input analog module. The 1746-NI8 module must use Class 3
operation in a 1747-ACNR15 chassis. It requires 12 output words
and 16 input words. M-file words will be used for this in the
1747-SCNR. M0:3.3 through M0:3.14 will be used for the 12
output words used to configure the module and M1:3.3 through
M1:3.18 are used for the input information, including actual
analog data and analog channel status. Please refer to the SLC
500™ Analog Input Module User Manual, publication number
1746-6-8 for additional information on this module. M-file words
M1:3.0, M1:3.1, M1:3.2, M0:3.0, M0:3.1, and M0:3.2 are reserved.
The next available status address is M1:3.600/02, since bits 0 and
1 are used for the rack connection.
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The Connection Properties window for the module connection
should look as follows:

Connection Properties EHE
Configuration Setting I Advanced I
Connection Electronic Keying I Details

— Target Information

TaMode |U3 Device Name |‘I 7AE-MIS
To Slot |D3 ﬁ';?nn:chon

— Communication Parameters

Hame | Walue |

Requested Packet Interval [mz) |2D j

—Addrezsing Paranmeters

Input Size |1B vI\A-"nrds Input Address |M1:e.3
Output Size I'I2 'I\A-"nrds DOutput Address IMEI:B.3

Configuration Size |14 = | Words

Statuz Address |M1 :e.B00/02

Auto Address Preferences |

Ok I Cancel | Apply | Help |

4. Click APPLY.

5. Click OK.

The “Connection Properties” window closes and the “Scanlist
Configuration” window appears and looks as follows:

Y] Node 01, 1747-SCNR - Scanlist Configuration

e o s T ] M P 5 1) ol O S W TET]
ﬂfi\e Edit View Netwok Device Comnection Help
I N

I~ EdisEnabled  Curent

Curent Cunent
Enlries Lisect Zof64 Data Input File Usage:  £32% Discrete Input Uisage:  367%

Resource U l2lx [~

Data Ouiput File Usage: 474% Discrete Dutput Usage: 6.45%

1

Hode Memory Usage £ Hode Network Usage 4 _Gverall Network Usage 7

=l
Node [ Siot | Parameters | Device Name | Connection Mame. [ &PI(ms) [ API(ms) | Input Adchess | Input Size | Output Address [ Output Sizs | Status Address | Canfig Size |
] 7
03 174TACN,
Discrete 16 Bit Exchusive Owner 500 5 el 3 el 2 Mie600/00 30
01 17461816
02 17460816
03 174618
Evclisive Oumer ] X} 16 L] i MTef0/0Z 14 1
£l TTRRICRTS

For Help, press F1

[Online [Meniter [ 1747SCNR A |Node 01 [1die
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You have successfully configured your two connections to read/write
data between the SLC processor and the remote ControlNet chassis.
All that remains is to save the configuration to the network keeper,
which in this case is the 1747-SCNR.

1. Click on the Save icon or choose the File menu and then Save.

You will be prompted to “Optimize and re-write schedule for all
connections”.

2. Click OK.
3. Click YES to the warning message.

Your network configuration information will now be written to
the network keeper.

The display on the front of your 1747-SCNR should show an
image of a full glass next to the word I/O. This indicates that all
configured connections have been successfully downloaded to
the scanner. In addition, the A and OK LEDs are solid green and
the B LED are off, unless you are using the redundant media
option, which is not being used in this example. The
1747-ACNR15 is displaying that it is active (ACTV) and its LEDs
are solid green for A and OK and the B LED is off.

Creating a Ladder Program

The final step is to write a ladder program for the SLC processor,
including configuring the 1747-SCNR for slot 3 of the processor’s
chassis.

» After downloading the program to your processor, place it into
the Run mode.

Your program should now be able to read data from the
1746-1A16 in word I:3.3 and write to the 1746-OB16 in word
0:3.2. The analog input data and channel status will reside in
words M1:3.3 and M1:3.18, while the analog module
configuration data must be placed in words M0:3.3 and M0:3.14.

Note that your ladder program should also contain an
unconditional rung with an OTE instruction addressed to the
1747-SCNR scanner’s Run/Idle bit, O:3.0/10 for this example.
When the SLC processor is placed into the Run mode, this rung
will set the 1747-SCNR scanner’s Run/Idle bit and place the
scanner into the Run mode as well. The scanner will begin
executing the configured connections when the Run/Idle bit is
set.
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Example 4: Configure the
1747-SCNR with the
1746-BAS Series B
Interface Module
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The following example discusses how to configure the 1747-SCNR
scanner with the 1746-BAS Series B interface module.

Hardware Setup

The hardware setup for this examples includes a computer with
RSLogix500, RSLinx, RSNetWorx for ControlNet, and a 1784-KTCX15
interface card. The chassis configuration includes a 1747-ACNR15 in
slot 0, 1746-1A16 in slot 1, 1746-OB16 in slot 2, and 1746-BAS in slot 3.

Configure the ControlNet Network with RSNetWorx
for ControlNet

Follow the procedure below to configure the ControlNet network
using RSNetWorx for ControlNet.

1. Start RSNetWorx for ControlNet by double clicking on its icon.

You see this screen:

=7 ControlNet - RSNetWorx for ControlNet

File Edit View Metwok Device Iools Help g
D@ WS Eewe
@ alE E -5 H @

| a
g| T EdsEnatled
=
% | There are no configured kespers on this netwark. w5
2 -
|4 r
=1 —
Hardware ———— x| |
= Contiolet
El sl
gl | » =
K4/ » /M), Graph [ Spieadshest J IR} L2

Messages ——— lulx

At this time, you can configure your ControlNet network offline
and then download it to the network. But in this example, we
will go online and configure the network.



Application Examples E-29

2. Go online by clicking on the Online icon or by clicking on the

Network menu and selecting Online.

You see the “Browse for Network” window. In this window, you
must select the communication path previously configured in
RSLinx for communicating with your ControlNet network. For
this example, a 1784-KTCX15 ControlNet PC card is used.

3. Click on the 1784-KTCX15 card to select it.

4. Click OK.

The software will attempt to communicate with all possible node
numbers on the network, from 1 to 99. The online network
screen appears. For this example, the screen should show node
99 as the programming terminal as shown below.

5% =ControlNet - RSNetworx for ControlNet

Fle Edi Yiew Network Device Took Hel

Bl ma@i=av|aalflE® =08

[ Edits Enabled

Cutent  Pending Curent

x
o
G
=)
= | Metwork Update Time fms} 500
5
Z | Unsoheduled Bytes Pei Sec 573610
=

Ay Scheduled Band.
Peak Scheduled Band

Pending
Opfinized Edits  Merged Eds
0.28% 0.28%

1.06% 1.06%

Cureni Pendng
0.08%

Hardwarg —————————————— x|

177TACNTS B/ 170 Adapier &
17F1-ACN1S B/C 140 Adapter
1771ACN15 B/D 1/0 Adapter
17F1-ACN1S B/E 140 Adapter
1771ACN15 1/0 Adapler
1771-ACNR15 A4 1D Adapte
1771 ACNR15 BJA 1/ Adapte
1771-ACNR15 B/B 1/0 Adapte
1771ACNR15 B/C /0 Adapte
1771-ACNR15 B/D 1/0 Adapte
1771ACNR15 BJE 1/0 Adapte
- 17B4KTCIS
18] 178akTCS
-k 17BAKTCKIS
1784PLT
~£80 1788-CNZDN Linking Device
= 1734ACNTS A% 1/0 Adapter
-5 1734ACNTS A% 110 Adapier
o 1794ACNTS A/C 1/0 Adapter
-5 1734ACNTS B4 10 Adapier
2 1794ACNTS L4 1/0 Adapter
- 1734-ACNR1S AJA 1D Adapte
2 1794-ACNR1S A/B 10 Adapte
- 1734ACNRIS A/C 10 Adapte
2 1794-ACNR15 BJA LD Adapte

i 1734-ACNR1S E/i! 10 Adau_tiﬂ
»

1747-5CNR SLC Modular

Chassis 4 Slot

1784-KTCx15
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Message Code [ Description

Messages =——Ialx

kil

»

[Griine Not Browsing

igRStart| W Jim Rosner - Inbo - Lotus .| ) ASLogi 500 CNET_MS... | %y Rockuel Sotware RSLink | B MictosoftWord - ACN_Ex...|[2§ ~ContralNet - RSNet...

% 1m

Node 1 is the 1747-SCNR and node 3 is the 1747-ACNR15. The
1747-ACNRI15 resides in slot 0 of its chassis, while slot 1 contains
a 1746-1A16, slot 2 contains a 1746-OB16, and slot 3 contains a
1746-BAS. For this example, two separate ControlNet connection
will be configured. The first will be a Discrete 16 Bit Exclusive
Owner rack connection for the two discrete I/O modules. The
second will be an Exclusive Owner - Advanced Module
Connection to the 1746-BAS module. Before we create these
connections, we should verify the chassis configuration for the
1747-ACNRI15.
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To do this:
5. Click the right mouse button on the 1747-ACNR15.

6. Choose Edit Chassis and verify that the chassis configuration is
as follows:

slot 0: 1747-ACNR15
slot 1: 1746-1A16
slot 2: 1746-OB16
slot 3: 1746-BAS

If the chassis is not already configured, manually configure it by
dragging the appropriate modules from the list on the right to
the proper slot on the left of the chassis configuration screen.
When online, the software reads the module types for you.
When this is complete, click APPLY and then OK.

Configure a Rack Connection

We are now ready to configure the necessary ControlNet connection
so we can read/write data from the SLC processor to the discrete I/O
modules and to the analog I/O module.

1. Click with the right mouse button on the 1747-SCNR and choose
Scanlist Configuration.

You will be prompted to enter the edit mode.

2. Click YES.

You see the following screen:

Y Node 01. 1747-5CNR - Scanlist Configuration

| Fle Edt View Netwerk Device Comnecton Help 5 ]
DT A eca
= ¥ catnbes  Cwon Fening Curert._Pendig CutentPendng
o | Enties Used 00f64 OofB4  DolalpuFieUsage: 000% 000%  DiscrclelnputUsage:  000%  000%
B Dala DulputFile Usage: 0.00% ~ 000%  Disorete Dutput Usage: 0.00%  0.00%
& |l 1|
Node [ Siot [ Parameters | Device Name | [ #Piims) [ APims) [ input Address [ input size [ [ OutputSize [ Status Addiess | Coiig Size |
(0} TFATSCNR |
0 TFATACN
0 PAEIATE
[ 17460816
[ 174EBAS/E
Ed 1FBEKTCXIS

For Help, press F1 [Triine [Edi [1747SCNR A% [Node 01 Idie
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The 1747-SCNR and 1747-ACNR15 are shown as nodes 1 and 3,
respectively. The three I/O modules are under the 1747-ACNR15
in slots 1 through 3 of the 1747-ACNR15 chassis.

. In order to establish a 16-bit rack connection to the
1747-ACNR15 chassis, click with the right mouse button on the
1747-ACNR15 and choose Insert Connection.

You see the following window:

Connection Properties EHE
Configuration Setting | Advanced
Connectian | Electronic: Keying | Dretails

— Target Information

To Node |D3 Divice Name [1747-ACHRTS
ToSlat IW ﬁoarljnn:cllon

— Communication Parameter.

Dizcrete 16 Bit Exclusive Dwri

Mame | Value |

Requested Packet Interval [ms] |5 j

—Addressing Parameters
Input Size |3 vl Woaords  |nput Address l:el

Output Size |2 *l Wiords Output Address Il:l:e.1

Configuration Size (30 = | Words

Status Address |M1 12 B00/00

Auto Address Preferences |

QK I Cancel | App( | Help |

Note that addresses in the “Connection Properties” window are
already displayed in the fields. To have RSNetWorx for
ControlNet choose the next available, valid I/O or M-file
addresses for all connections:

a. Click on the Auto Address Preferences button.

b. Click on the box next to Enable Automatic Addressing on Insert
so that a check mark appears in the box.
c. Click OK.

The Connection Name by default is Discrete 16 Bit Exclusive
Owner. This is the 16-bit rack connection we want. The first
available 1/O addresses are 1:3.1 and O:3.1, where the
1747-SCNR s in slot 3 of the processor chassis. The first
available starting I/O addresses have been placed into the Input
Address and Output Address fields by RSNetWorx for
ControlNet, because automatic addressing was previously
selected in the “Auto Address Preference” screen.
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Words 1:3.0 and O:3.0 are reserved. Note that the input data
from the 1746-IA16 will be found in the processor’s input image
word 1:3.3, the output data written to the 1746-OB16 module
will be from the processor’s output image word O:3.2.

Important: There is a two word offset for input data for rack

connections. Therefore, for this example, the input
data for the input module in slot 1 of the remote
1747-ACNRI15 chassis will be written to 1:3.3 in the SLC
processor’s input image.

The starting input address configured in RSNetWorx
for ControlNet for this rack connection was I:3.1, but
I:3.1 and 1:3.2 are used for status information.
Therefore, the actual input data begins after the two
words of status information. I:3.4 is not used in this
example because an output module resides in slot 2.

Also, note that there is no offset for the outputs in a
rack connection. O:3.2 is the output image word
written to the output module located in slot 2 of the
1747-ACNR15 chassis. In addition, no offset applies to
module connections at all.

You must also enter a value in the Status Address field. This field
supplies Connection Status information to the processor for each
unique connection. The bit addresses for this field must be even
numbers, because two consecutive bits are used as status for
each connection. The even numbered bit indicates whether the
connection is open or closed and the odd numbered bit
indicates whether the connection is in normal operation or Idle
mode. In this example, the starting address chosen is the first
available bit pair, M1:3.600/00.

You have successfully configured a rack connection to the remote
chassis to communicate with the two discrete I/O modules. At this
point, you may also configure the state of the outputs in the remote
ControlNet chassis when the processor is placed into the Program
Mode or if communications is lost to the remote chassis. This is
optional. The default is to turn all outputs off when one of the two
conditions occur. To select other options:

1. Click on the Advanced tab in the “Connection Properties”

window.
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You see the following window.

Connection Properties 2 | x|
Connechion I Electronic K.eving | Details |
Configuration Setting Advanced
Pararneter | Current Y alue | -
Slat 1 Program Maode Fezet Dutputs
Slat 1 Lost Communications  Feset Outputs
Slot 2 Program Mu:u:h_a : IF!eset Outputs _I
Slot 2 Lost Communications i
Slat 3 Program Ml:n:lg . Hold Last Outputs
Slot 3 Lost Communications Outputs to Safe State
Slat 4 Program Mode e CTCTT
Slot 4 Lost Communication:  Reset Outputs |
Slot 5 Program Mode Rezet Dutputs
Slot 5 Lost Communications  Reset Outputs
Slat & Program Maode Fezet Dutputs
Slat B Lost Communications  Feset Outputs
Slot 7 Program Mode Reset Outputs
Slot ¥ Lost Communications  Reset Outputs
Slot 8 Program Mode Fiezet Dutputs
Slat 8 Lost Communications  FReset Outputs
Slat 9 Program Mode FRezet Outputs
Slot 3 Lost Communication:  Reset Outputs
Slat 10 Program Mode Rezet Dutputs
Slot 10 Lozt Communications  Reset Outputs
Slat 11 Program Maode Fezet Dutputs
Slat 11 Last Caomrmunications  Reset Outputs
Slat 12 Praaram bMode Beset Mubruts LI

oK I Cancel | Ll | Help |

By default, outputs in all slots in the remote chassis are reset if
the processor is placed into the Program mode or if
communications is lost for any reason. Two other choices are
offered:

* Hold Last State - all outputs will remain in their last state if one
of the two conditions occur

* Safe State - allows you to choose exactly the state of each output

If Safe State is selected, you must click on the Configuration Settings tab
and enter your Safe State data for each output word in decimal. Then,
whenever the SLC processor is placed into the Program Mode or if
communications is lost to the 1747-ACNR15 adapter, the outputs will
revert to the Safe State data you entered for each output word.

2. Click APPLY.

3. Click OK to accept the rack connection.
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Configure a Module Connection

Next, we need to configure a module connection for the 1746-BAS
module.

1. Click with the right mouse button on the 1746-BAS module in

the “Scanlist Configuration” window.

. Select Insert Connection.

A “Connection Properties” window appears.

. Choose Exclusive Owner - Advanced for the connection name.

For this example, we must choose M-file addresses for this type
of connection. The series B module communicates via eight I/O
words and 64 M1 and 64 MO file words. These Basic module
M-file words are independent of the 72 M-file words transferred
to and from the Basic module. These 72 MO and 72 M1 file
words reside in the 1747-SCNR and are used to store the data
sent to the 1747-ACNR15 from the SLC-5/04 processor and to
store the data received from the 1747-ACNR15 for the SLC-5/04
processor.

The MO-file words in the 1747-SCNR, which are assigned in the
“Connection Properties” screen, are M0:3.3 through M0:3.74.
These are the 72 words sent from the SLC-5/04 processor to the
1747-SCNR. Words M1:3.3 through M1:3.74 are the 72 words
received from the 1747-ACNR15. M-file words M1:3.0 through
M1:3.2 and MO0:3.0 through M0:3.2 are reserved (please refer to
Chapter 2 of this manual for details). The next available Status
Address is M1:3.600/02, since bits 0 and 1 are used for the rack
connection.
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The “Connection Properties” window for the module connection
should look like the following:

Connection Properties

Configuration Setting
Cannection

Electronic Keving

Advanced

Detailz

— Target Information

U@ ioet I03 Device Mam
To Slot |D3 Connection

e [1746-845/8

Mame
— Communication Parameter

Mame | Value

Requested Packet Interval [mz)

|2U :||

— Addreszing Parameter

Input Size 72 = | 'wWords
Output Size 72 | Words
Configuration Size {10 = | Words

Auto Addreszs Preferences |

Input Address |M1:e.3
Output Address IMU: 23
Status Address IM'I :e.500/02

o]

Cancel |

Eppll Help

We now have to configure this connection for the eight I/O

words and the 64 M0/M1 file

4. Click on the Advanced tab in
window.

You see this screen:

Connection Properties

Configuration Setting

Cannectioh Electr

words.

the “Connection Properties”

| Detailz
Advanced

ohic K.eying

Parameter

Chunlk 1 Output
Chunk. 1 Output Offset
Chunk 2 Output Size

Chunk 2 Output File

Chunk. 2 Output Offset
Chunk 3 Output Size

Chunk. 3 Output File

Chunl 3 Output Offset
Chunk. 1 Input Size

Chunk 1 Input File

Chunk 1 Input Offzet

Chunk. 2 Input Size

Chunk 2 Input File

Chunk 2 Input Offzet

Chunk. 3 Input Size

Chunk. 3 Input File

Chunk 3 Input Offzet
Pragram Mode Output Action

<

Lost Communications Output &ction  Feset Dutputs

Current Value

Output File
0

0

0 File

0

0
M0 File
0

g

Input File
1]

1]

M1 File

a

1]

M1 File

a

Reset Outputs

| M

Co ]

Cancel

Apply Help
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By default, the Chunk 1 Output File is the output image file for
the Basic module and the Chunk 1 Input File is the input image
file for the Basic module. We must then assign the Chunk 2
Output File as the Basic module’s MO file and the Chunk 2 Input
File as the Basic module’s M1 file. The size for each of these files
is 64 words. The total number of words transferred bi-directional
between the SLC processor and the Basic module will be 72.
The first eight will be the Basic module’s I/O image and the last
64 words will be the Basic module’s M-file words. This order is
determined by the Chunk numbers. This “Advanced” screen
should then look as follows:

Connection Properties
Connection I Electronic Keying | Dretails |
Configuration Setting Advanced
Parameter Current Walue
Chunk 1 Output Size a
Chunk. 1 Output File Output File
Chunk. 1 Output Offzet 1]
Chunk. 2 Output Size B4
Chunk. 2 Output File k0 File
Chunk. 2 Output Offzet 1]
Chunk. 3 Output Size 1]
Chunk. 3 Output File k0 File
Chunk. 3 Output Offzet 1]
Chunk. 1 Input Size a
Chunk. 1 Input File Input File
Chunk. 1 Input Offzet 1]
Chunk. 2 Input Size B4
Chunk. 2 Input File k1 File
Chunk. 2 Input Offzet 1]
Chunk. 3 Input Size 1]
Chunk. 3 Input File k1 File
Chunk. 3 Input Offzet 1]
Program tode Output Action Reset Outputs
Lozt Communications Output Action Reset Outputs
1] |+
QK I Cancel | Apply | Help |

Safe State data is available under the Configuration Settings tab.
For 1747-BAS module connections, it is recommended that
outputs be reset to 0 when the SLC processor is placed into the
Program mode or if communications is lost to the 1747-ACNR15.
The Hold Last State option is not available for the 1747-BAS.

5. Click APPLY.

6. Click OK.
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The “Connection Properties” window will close and the “Scanlist
Configuration” window appears and looks as follows:.

P I I 1 ] | g o o S O = =TT
EQ

Fie Edit View Metwok Device Comnection Help

Gl et (=]

x
j ™ EdiisEnabled  Current Current Curent
= | Enties lsed 20i64 DataInput File Usage:  26.45% Discrete Input Usags: ~ 9.67%
3
2 Daata Dutput Filz Usage: 28.45% Discrete Output Usage: B.45%
&
@ [A]E]\Hode Memory Usage £ Hade Netwark Usage A Overal Netwark Usage 7 15 =l
Node [ Siot [ Parametsrs Devics Name | Connection Name [ #Ptimns) [ RPifms) [ Input Address: [ Input Size [ Output Address | Dutput Size | Status Address [ Config Size
ol T747-5CNA
0z 1747ACN...
Discrete 16 Bit Exclusive Owner 500 § lel 3 Dl z M1:eE00/00 30
o 17451416
02 1746-0B1E
03 174E-BAS /B
Exclusive Ovner - Advanced 2000 20 WT:e3 7z HOe3 7z WTe00/02 10
ES IEEAESH

For Help, press F1

Orline [Monitor [1747-5CNR A% [Node O [1die

You have successfully configured your two connections to read/write
data between the SLC processor and the remote ControlNet chassis.
All that remains is to save the configuration to the network keeper,
which in this case is the 1747-SCNR.

1. Click on the Save icon or click on the File menu and then Save.

You are prompted to “Optimize and re-write schedule for all
connections”.

2. Click OK.
3. Click YES to the warning message.

Your network configuration information is written to the
network keeper.

The display on the front of your 1747-SCNR should show an
image of a full glass next to the word I/O. This indicates that all
configured connections have been successfully downloaded to
the scanner. In addition, the A and OK LEDs should be solid
green and the B LED should be off, unless you are using the
redundant media option, which is not being used in this
example. The 1747-ACNR15 should be displaying that it is active
(ACTV) and its LEDs should be solid green for A and OK and
the B LED should be off.
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Creating Ladder Logic and Basic Module Program

The final step is to write a ladder program for the SLC processor and a
Basic program for the Basic module. After downloading the program
to your processor and to your basic module, place the processor into
the Run mode and run your Basic program as well. Your programs
should now be able to read data from the 1746-1A16 in word 1:3.3 and
write to the 1746-OB16 in word O:3.2.

The attached basic program contains a CALL 23 interrupt CALL for
PRT1 and a CALL 22 interrupt CALL for PRT2. The CALL 23 sends data
out PRT1 when data is received from the SLC processor and CALL 22
transfers data sent in PRT2 to the SLC. Remember, the first eight words
beginning with M1:3.3 and M0:3.3 are from the Basic module’s Input
and Output image. The following 64 words are from the Basic
module’s M1 and MO files.

The handshaking required between the SLC processor and the Basic
module to transfer data, is shown in the ladder logic program to
follow. Refer to the 1746-BAS Module Floating Point Conversion
Document Update, publication 1746-6.3 for a complete description of
CALL 22 and 23, as well as the required handshaking. The only
difference in the handshake logic when using these Basic module
CALLs is that the I/O image words used for the handshaking are
stored in the 1747-SCNR’s M-files, so they appear as M-file addresses
in the ladder logic instead of I/O addresses.

Connect an RS-232 cable between PRT1 and PRT2 on the Basic
module. A 1747-CP3 cable will work for this purpose. When up to 64
words of data are placed into SLC processor’s data table beginning at
N12:0, it will be sent to the 1747-SCNR, then to the Basic module via
ControlNet and the 1747-ACNR15 and will ultimately be sent out PRT1
of the BAS module. If you used a cable to loop the data back in PRT2,
this data will be sent to the 1747-SCNR via ControlNet and will
ultimately appear in the SLC processor’s data table beginning with
address N13:0.

Note that your ladder program should also contain an unconditional
rung with an OTE instruction addressed to the 1747-SCNR scanner’s
Run/Idle bit, O:3.0/10 for this example. When the SLC processor is
placed into the Run mode, this rung will set the 1747-SCNR scanner’s
Run/Idle bit and place the scanner into the Run mode as well. The
scanner will begin executing the configured connections when the
Run/Idle bit is set.
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A sample Basic module program using CALL 23 for PT1 and CALL 22
for PRT2 follows, along with the necessary ladder logic to handshake
with the module for these CALLs. When the SLC processor is placed
into the Run mode, it will in turn place the 1747-SCNR into the Run
mode as well by virtue of the unconditional OTE rung described
above. When the Basic module is also placed into the Run mode, any
data placed into the SLC processor’s data table beginning with N12:0
will be sent to the 1747-SCNR, which will send it to the 1747-ACNR15
via ControlNet and then to the Basic module. The Basic module will
send the data out PRT1 and this data will be looped right back in the
Basic module’s PRT2. The module will send the data to the
1747-ACNR15, which will send it to the 1747-SCNR via ControlNet.
The SLC processor will then retrieve this data and place it into its data
table beginning at N13:0.

Example of Basic Module Program

0 REM BTRAN V1.03, C:\ABBASIC\BDS\CNET_TST.BDL, 11-22-99
02:52pm

10 REM Test Program for CNET

20 MODE(PRT1,9600,N,8,1,N,R)

30 MODE(PRT2,9600,N,8,1,N,R)

40 PUSH 2

50 CALL 37

60 PUSH 2

70 CALL 96

80 REM CALL 23 for PRT1

90 PUSH 2

100 REM SEND DATA OUT PRT1

110 PUSH 1

120 REM GET DATA FROM MO FILE

130 PUSH 0

140 REM NO OFFSET

150 PUSH 0

160 REM NO STRING USED

170 PUSH 1

180 REM ENABLE BYTE SWAPPING

190 CALL 23

200 POP S1

210 REM STATUS OF CALL 23 SETUP

220 IF (S1<>0) THEN P. "UNSUCCESSFUL CALL 23 SETUP"
230 REM CALL 22 FOR PRT?2

240 PUSH 2

250 REM GET DATA FROM PRT2

260 PUSH 126

270 REM MAXIMUM OF 126 CHARACTERS PER TRANSFER
280 PUSH 13

290 REM CR TERMINATION CHARACTER
300 PUSH 1
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310 REM SEND DATA TO M1 FILE
320 PUSH 0

330 REM NO OFFSET

340 PUSH O

350 REM NO STRING

360 PUSH 1

370 REM ENABLE BYTE SWAPPING
380 CALL 22

390 POP S2

400 REM CALL 22 SETUP STATUS
410 TF (S2<>0) THEN P. "UNSUCCESSFUL CALL 22 SETUP"
420 GOTO 420

The next page contains ladder logic to handshake with the module for
CALLs 23 and 22.
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0000

0001

0002

0003

0004

0005

This rung simply gives the following rung a false-to-true transition every 1 second.

E-#1

T4:1 TON
;|l/l7 Timer On Delay {EN)—
N Timer T4:1
DN Timer Base 0.01 ﬁ)N}
Preset 100<
Accum 86<

This rung copies up to 64 words beginning with N12:0 to the SCNR for transfer to the Basic module on ControlNet.

CALL 23 input
handshake bit
M1:3.3

T4:1
] Ilf Copy Fil%OP
ADN Source #N12.0
Dest #M0:3.11
Length 64
CALL 23 output
handshake bit
M0:3.3
!
N
6
This rung completes the handshaking between the SLC processor and ultimately the Basic module to accomplish the CALL 23.

CALL 23 input CALL 23 output
handshake bit handshake bit
M1:3.3 M0:3.3
] (Uﬁ
A{ N
6 6

This rung copies up to 64 words of data received from the Basic module, when the handshake bit M1:3.3/9 becomes set. When data is
received by the Basic module in PRT2, the CALL 22 transfers it to the SCNR and ultimately to the SLC Processor.

—COP
Copy File

g8

9

Source #M1:3.11
Dest #N13.0

Length 64

CALL 23 output
handshake bit
M0:3.3

Y

.

9
1747-SCNR RUN/IDLE
Bit

0:3
Y

N
1747-SCNR

42212
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Example 5: Configure the
1747-SCNR with the
1794-1E4X0E2 Analog
Combo Module

The following example discusses how to configure the 1747-SCNR
scanner with the 1794-IE4XOE2 analog combo module.

Hardware Setup

The hardware setup for this examples includes a computer with
RSLogix500, RSLinx, RSNetWorx for ControlNet, and a 1784-KTCX15
interface card. The chassis configuration includes a 1794-ACNR15, a
1794-1B16 in slot 0, 1794-OB16 in slot 1, and 1794-IE4XOE2 in slot 2.

Configure the ControlNet Network with RSNetWorx
for ControlNet

Follow the procedure below to configure the ControlNet network
using RSNetWorx for ControlNet.

1. Start RSNetWorx for ControlNet by double clicking on its icon.

You see this screen:

7 ControlNet - RSNetworx for ControlNet

Erar—
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At this time, you can configure your ControlNet network offline
and then download it to the network. But in this example, we
will go online and configure the network.

Go online by clicking on the Online icon or by clicking on the
Network menu and selecting Online.

You see the “Browse for Network” window. In this window, you
must select the communication path previously configured in
RSLinx for communicating with your ControlNet network. For
this example, a 1784-KTCX15 ControlNet PC card is used.

Click on the 1784-KTCX15 card to select it.

Click OK.

The software will attempt to communicate with all possible node
numbers on the network, from 1 to 99. The online network
screen appears. For this example, the screen should show node
99 as the programming terminal as shown below.

=7 ControlNet - RSNetWorx for ControlNet

File Edit Wiew Metwork Device Tools Help

Bles-dHasmev]aal: e =0

Pending Pending
I Edis Enabled Dpfimized Edis  Merged Edits
fvg. Scheduled Band 0263 026%

Curent  Pending Curent
Natwork Update Time (ms: 500

Unscheduled Bytes Per Sec.: 573610

Metwirk Usag ke

Peak Scheduled Band : 1.06% 1.06%

Connestion Memary Usage:

Hardware ————————————————————i x|

1771ACNTS 1D Adapler =
1771-ACNRT5 A% 10 Adapte
1771-ACNRT5 B/ 1/0 Adapte
1771-ACNAT5 B/B 1/0 Adapte
1771:CMATS B/C 1/0 Adapte
1771-ACHNR15 B/D 140 Adapte
1771-ACNRT5 B/E 1/0 Adapte
BB 1784KTC15

-8 1784K7C5

1747-SCNR Flex & slot chassis

1784-KTCRIS

- BB 1784KTCR15
1784.PCC
£29 1788-CH2DN Linking Device
3 1794ACNTS A/ 170 Adapter
4 1734-ACN1S A/B 1/0 Adapter
= 1784-ACN15 A/C 1/0 Adapter
2 1734-A0N15 BAL 14D Adepter
4 1794ACN1S C/4 1/0 Adapter
4 1734-ACNRTS A/A 1/0 Adapte
= 1754-ACHR15 A/B 1/0 Adapte
2 1734-ACNRT5 A/C 120 Adapte
S 1734-ACNR1S B/A 1/0 Adapte
= 1794:ACNRTS C/A 1/0 Adapte_|
& 1737-ACNR15 A/B 1/0 Adapte
& 1797-ACNRT5 B/A 120 Adapte
@ 1797-ACNR1S C/A 1/0 Adapte
(-] Controet to SCANDaIrl id
»

W] 4 »|m\ Graph /[ Spieadshest 1K

(EIE

Message Code [ Description

Messages

| |

i Start| M Jim Frosner - Inbos - Lotus .| 4 RSLogi 500 - CNET_MS... | %jRockwel Software RSLink | B Microsolt wiord - ACH_Ex.. | [# *CantralNet - RSNet...

[Orline Mot Browsing

caiEdy 205PM
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Node 1 is the 1747-SCNR and node 3 is the 1794-ACNR15. Slot 0
contains a 1794-IB16, slot 1 contains a 1794-OB16 and slot 2
contains a 1794-IE4XOE2. For this example, two separate
ControlNet connection will be configured. The first will be a
Discrete Exclusive Owner rack connection for the two discrete
I/O modules. The second will be a Module Connection to the
1794-IE4XOE2 4 input/2 output analog module. Before we
create these connections, we should verify the chassis
configuration for the 1794-ACNR15. To do this:

Click the right mouse button on the 1794-ACNR15.

Choose Edit Chassis and verify that the chassis configuration is
as follows:

: 1794-ACNR15
slot 0: 1794-1B16
slot 1: 1794-OB16
slot 2: 1794-IE4XOE2

If the chassis is not already configured, manually configure it by
dragging the appropriate modules from the list on the right to
the proper slot on the left of the chassis configuration screen.
When this is complete, click APPLY and then OK.

Configure a Rack Connection

We are now ready to configure the necessary ControlNet connection
so we can read/write data from the SLC processor to the discrete I/O
modules and to the analog I/O module.

1.

Click with the right mouse button on the 1747-SCNR and choose
Scanlist Configuration.

You will be prompted to enter the edit mode.

Click YES.
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You see the following screen:

Node 01, 1747-5CNR - Scanlist Configuration

FEile Edit ‘iew MNetwork Device Connection Help

EH
B¢ &b £ k|

=
j ¥ Edits Enabled Current Pending Current  Pending Current  Pending
2 Entries Used: 0 of 64 0 of 64 Data Input File Usage:  0.00% 0.00% Discrete Input Usage:  0.00% 0.00%
b}
a Data Output File Usage: 0.00% 0.00% Discrete Dutput Usage:  0.00% 0.00%
o
& |\ Hode Memory Usage A Mode Metwork Usage A4 Overall Metwork Usage /7 HLI _D__I
MNode I Slat | Parameters | Device Name | Caonnection Mame I APlms) | BPI[ms] | |nput Address | Input Size | Output Address | Dutput Size I Status Address | Canlig Size
i EATNERG
03 174ECNT..
1} 1794-IB1G/A
1 1794-0B16AL
2 17944
93 T7E4RTCRTE

For Help, press F1 Offline [Edit  [17475CNR &4 [Node 07 [Idie

The 1747-SCNR and 1794-ACNRI15 are shown as nodes 1 and 3,
respectively. The three I/O modules are under the 1794-ACNR15
in slots 0 and 2 of the 1794-ACNR15 system.

3. In order to establish a 16-bit rack connection to the
1794-ACN515 chassis, click with the right mouse button on the
1794-ACNR15 and choose Insert Connection.

You see the following window.

Connection Properties

K E3

Connection I Electronic: K.eving I Detail= I Advanced I

— T arget Infarmation
To Mode I03 Device Mames I1 FI4-ACHTE CAN 10 Adapter

Connection
To Slot IHEI’::k Mame

— Communiczation Farameters

M ame I W alue I
Requested Facket Interval [mz] I = |
5 =
—Addreszing Parameters
Ihput Size I‘ID vl Words  hput Address lre

Output Size IB "I ‘“whords  Output Sddress ID:e.'I
Configuration Size I vl “wWords

Status Address IM1 re. BO0A00

Auto Addrezs Preferences |

Ok I Cancel I Apply I Help |
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Note that addresses in the “Connection Properties” window are
already displayed in the fields. To have RSNetWorx for
ControlNet choose the next available, valid I/O or M-file
addresses for all connections:

a. Click on the Auto Address Preferences button.

b. Click on the box next to Enable Automatic Addressing on Insert
so that a check mark appears in the box.

c. Click OK.

The Connection Name by default is Discrete Exclusive Owner.
This is the rack connection we want. The first available I/O
addresses are 1:3.1 and O:3.1, where the 1747-SCNR is in slot 3
of the processor chassis. The first available starting I/O
addresses have been placed into the Input Address and Output
Address fields by RSNetWorx for ControlNet, because automatic
addressing was previously selected in the “Auto Address
Preference” screen.

Words 1:3.0 and O:3.0 are reserved. Note that the input data
from the 1794-1B16 will be found in the processor’s input image
word 1:3.3, the output data written to the 1794-OB16 module
will be from the processor’s output image word O:3.2.

Important: There is a two word offset for input data for rack

connections and module connections when working
with a 1794 Flex ControlNet adapter. Therefore, for this
example, the input data for the input module in slot 0
of the remote 1794-ACNR15 system will be written to
I:3.3 in the SLC processor’s input image.

The starting input address configured in RSNetWorx
for ControlNet for this rack connection was I:3.1, but
[:3.1 and [:3.2 are used for status information.
Therefore, the actual input data begins after the two
words of status information. I:3.4 is not used in this
example because an output module resides in slot 2.

Also, note that there is no offset for the outputs in a
rack connection. O:3.2 is the output image word
written to the output module located in slot 1 of the
1794-ACNR15 chassis. In addition, this same offset
scheme applies to module connections for Flex I/O on
ControlNet. For this example, the input and output
data for the 1794-IE4XOE?2 is located in M1:3.5 through
M1:3.8 and M0:3.3 and MO0:3.4.
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You must also enter a value in the Status Address field. This field
supplies Connection Status information to the processor for each
unique connection. The bit addresses for this field must be an
even number, because two consecutive bits are used as status
for each connection. The even numbered bit indicates whether
the connection is open or closed and the odd numbered bit
indicates whether the connection is in normal operation or Idle
mode. In this example, the starting address chosen is the first
available bit pair, M1:3.600/00.

You have successfully configured a rack connection to the remote
Flex adapter to communicate with the two discrete I/O modules. At
this point, you may also configure the state of the outputs in the
remote ControlNet chassis when the processor is placed into the
Program Mode or if communications is lost to the remote chassis. This
is optional. The default is to turn all outputs off when one of the two
conditions occur. To select other options:

1. Click on the Advanced tab in the “Connection Properties”
window.

You see the following window.

Connection Properties E ’

I:::unneu:ticunl Electonic Ke_l,lingl Details Advanced I

Farameter | Current % alue
Slat O Pragrarm kaode iHeset Outputs LI

Slat O Lozt Communications

Slot 1 Program Mode Hu:ulu:l LtEItputs

Slat 1 Lozt Communications

Slat ¥ Lozt Communications

[l =i=l R N

Slat 2 Program kode Feset Outputs
Slot 2 Lost Communications Fezet Qutputs
Slat 3 Prograrm kMaode Reset Outputs
Slat 3 Lozt Communications Feset Outputsz
Slot 4 Program Mode Fezet Qutputs
Slat 4 Lozt Communications Reset Outputs
Slat & Program kode Feset Outputsz
Slot 5 Lost Communications Fezet Qutputs
Slat & Prograrm kMaode Reset Outputs
Slat & Lozt Communications Feset Outputsz
Slot ¥ Program Mode Fezet Qutputs

Reset Outputs

| ] 4 I Cancel Eaply Help
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By default, outputs in all slots in the remote chassis are reset if
the processor is placed into the Program mode or if
communications is lost for any reason. The other choice offered
is Hold Last State, which means all outputs will remain in their
state should one of the two conditions occur.

2. Click APPLY.

3. Click OK to return to the “Scanlist Configuration” screen.

Configure a Module Connection

Next, we need to configure a module connection for the
1794-IE4XOE2 4-input/2-output analog module.

1. Click with the right mouse button on the 1794-IE4XOE2 module

in the “Scanlist Configuration” window.

. Select Insert Connection.

A “Connection Properties” window appears.

. Choose Exclusive Owner for the connection name.

For this example, we must choose M-file addresses for our 4
input/2 output analog module. The first available M-file
addresses are M1:3.3 and MO0:3.3. Words 0 through 2 are
reserved. The analog input data for the four analog inputs will
actually begin at M1:3.5, because the 1794-ACNR15 sends two
words of status information ahead of the actual data. The output
data for the two analog outputs does begin at address M0:3.3.
The next available Status Address is M1:3.600/02, since bits 0
and 1 are used for the rack connection. The “Connection
Properties” window for the module connection should look as
follows:
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Connection Properties [ 7 !

Connection I Electronic Keying | Detals | advanced |

— Target Information
To Mode |'1'3 Devica Mame [1754-1E 40 2/8
ToSlot |2— ﬁu;r:nn:ctmn

— Comrunication Parameters

E mclusive Dwner

H arne | Walue |

Requested Packet Interval [mz] |2|:| ::II

= Addrezsing Parameters

Input Size I? VI “wiords  |nput Address |M1:e.3
COutput Size |2 "I Wiords Output Address IMD:E.3

Caonfiguration Size | 4 | Words

Statug Address h1:e BO0/02

Auto Address Preferences |

Ok I Cancel | Al | Help |

At this point, the state of the two analog outputs should be
determined for the times when the SLC processor is placed into
the Program mode or in the event that communications is lost to
the 1794-ACNR15. Set this state in the Advanced tab of the
“Connection Properties” window for this module connection,
provided you do not want the default settings of 0 decimal,
which is the most common choice. This is the same procedure
we performed for discrete outputs for the rack connection. The
1794-ACNR15 only supports outputs set to O or Hold Last State if
one of the two conditions occur.

4. Click APPLY.
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5. Click OK. The “Connection Properties” window closes and the
“Scanlist Configuration” window appears and looks as follows:

iguration

File Edit “iew Metwork Device Connection Help m

H 22 bibs 2 a5
|
EI IV Edits Enabled Cuarent Pending Current  Pending Current  Pending
a Entries Used: 0 of B4 2a0fB4 Data Input File Usage:  0.00%  2.76% Discrete Input Usage:  0.00%  32.25%
o
=4 Data Output File Usage: 0.00%  0.79% Discrete Output Usage: 0.00%  25.80%
@
& Hode Memory Usage £ Mode Metwork Usage £ Owerall Network Usage / IR} I
Nodel S\Qtl Parameters | Device Mame I Caonnection Name | APl(ms] | RPI[ms] | Input &ddress | InputS\zel DutputAddressl Output Size | Status Address | Conlig Size
i L
03 1734-4CN1
Discrete Exclusive Dwner 5 led 0 Qe 8 M1:eBO0/00  n/a
] 1794B16A,
1 1734-0B16/2
2 1794E 4%
Erclusive Owner 20 AR 7 Mg 2z M1eB00/02 4
93 TPR4KTCRTG
For Help, press F1 Offfine [Edit  [1747-SCHR A% [Node 01 [Idle S
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You have successfully configured your two connections to read/write
data between the SLC processor and the Flex I/O on ControlNet. All
that remains is to save the configuration to the network keeper, which
in this case is the 1747-SCNR.

1. Click on the Save icon or click on the File menu and then Save.

You will be prompted to “Optimize and re-write schedule for all
connections”.

2. Click OK.
3. Click YES to the warning message.

Your network configuration information will now be written to
the network keeper.

The display on the front of your 1747-SCNR should show an
image of a full glass next to the word I/O. This indicates that all
configured connections have been successfully downloaded to
the scanner. In addition, the A and OK LEDs should be solid
green and the B LED should be off, unless you are using the
redundant media option, which is not being used in this
example. The 1794-ACNR15 should be displaying a green
COMM A and STATUS LED, while COMM B should be off.
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Example 6: Creating
Peer-to-Peer Scheduled
Connections Between
1747-SCNR ControlNet
Scanners

Creating Ladder Logic and Basic Module Program

The final step is to write a ladder program for the SLC processor,
including the 1747-SCNR for slot 3 of the processor’s chassis. After
downloading the program to your processor, place the processor into
the Run mode. Your programs should now be able to read data from
the 1794-1B16 in word 1:3.3 and write to the 1794-OB16 in word O:3.2.

The analog input data will reside in words M1:3.5 through M1:3.8,
while the analog output data must be placed in words M0:3.3 and
MO0:3.4. M1:3.9 is the seventh word received from the analog module.
It contains status bits for the analog I/O channels. Please refer to your
1794-IE4XOE2 analog combo module documentation for additional
details.

The following example discusses how to create peer-to-peer
scheduled connections between 1747-SCNR ControlNet scanners.

Hardware Setup

The hardware setup for this examples includes a computer with
RSLogix500, RSLinx, RSNetWorx for ControlNet, and a 1784-KTCX15
interface card. The chassis configuration includes an SLC-5/05 in slot
0, a 1747-SCNR in slot 1, 1746-OB16 in slot 2, and 1746-IV16 in slot 3.
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Configure the ControlNet Network with RSNetWorx
for ControlNet

Follow the procedure below to configure the ControlNet network
using RSNetWorx for ControlNet.

1. Start RSNetWorx for ControlNet by double clicking on its icon.

You see this screen:

£ ControlNet - RSNetwor for ControlNet

I
|| Ele Edt view New acls Help

[Bl=-wja=exvleal-t & =52
=l
oI T EdisEnsbled
2 There are no configured kespers on tis network
3
=1
kel Auter n - Allen-Bradiey
Frockuwell dutomation - Fieliance Elects
] L 21 || «3 | 9t Groph {Sprmsder < _rj
]
o) [[Message Code [ Description
< | »
|Offine [High
M Start| #im Fosne: - Inbos - Lotus | B Miciosoftwiord -ACN_Eva. |[Z§ CantrolNet - RSNetw.___ =3 1012am

At this time, you can configure your ControlNet network offline
and then download it to the network. But in this example, we
will go online and configure the network.

2. Go online by clicking on the Online icon or by clicking on the
Network menu and selecting Online.

You see the “Browse for Network” window. In this window, you
must select the communication path previously configured in
RSLinx for communicating with your ControlNet network. For
this example, a 1784-KTCX15 ControlNet PC card is used.

3. Click on the 1784-KTCX15 card to select it.

4. Click OK.
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The software will attempt to communicate with all possible node
numbers on the network, from 1 to 99. The online network
screen appears. For this example, the screen should show node
99 as the programming terminal as shown below.

£ ControlNet_MSG.xc - RSNetWorx for ControlNet

Fie Edit View Metwok Devics Took Help

Ble-wareelv[ealFlke =Bs

Metwork Usag

Network Update Time (ms)

Unscheduled Bytes Per Sec.

I™ Edits Enabled

Current
500

B50222

Pendin Prrdding

Pendhg UptiieedEdis  hlergeaEdis

Current
233%

Current
041%

Pending
Ava, Schedued Band Connestion Memory Usage:

Peak Scheduled Band, 34%

Harehware -

1747-5CNR 1747-3CNR 1784-KTCX15

1771-ACNT5 A8 10 Adapler
1771-ACN15 B/B 10 Adapler
1771-ACN15 BAC 1/0 Adapter
1771-ACN15 B/D 140 Adapter
1771-4CN15 BUE 1/0 Adapter
1771-4CN151/0 Adapter
1771-ACNR15 478 140 Adapte
1771-ACNR5 B/ 140 Adapte
1771-ACNFIS B/B 140 Adapte
1771-ACNFIS B/C 140 Adapte
1771-ACNR1S B/D 1/0 Adapte
1771-4CNR1S B/E 140 Adapte
- B8 1784KTCT8

B SeiiesB

IBE Seriss A

8 1764KTCS

- I 1784 KTCR15

1784-PCC

= 1794-80N15 448 1/0 Adapter
= 1784:ACNTE AR 1/0 Adapter
1 1734:ACN15A/C 170 Adapter
- 1734ACN15 BAY 170 Adapter
il 1794:ACN15 LA 170 Adapter

=P 1770KFCD1S -

£29 1783CN2DN Linking Device |

= 1794:4CNR15 A/,IA 10 Adan_till
3

W4 ¥ M}, Graph {Bpeadshest 7 4]

Message Code
€ 200060FE

| Desciiption

€ 200080F7
/&, 40008034
| /&, 40008034
/&, 40008109
| /&, 40008109

4l

Messages ——— o lx

The active keeper s valid

The offine file dass nat match the arline canfiguration. There is ro active kesper and it was necsesaiy to switchta offire. To view the online network, create = new file and g anline.
# problem occuned dawnlaading to node 02, Download skipped for this device.

4 prolem occuned dawnlaading to node 02, Download skipped for this device.

The scanlist in node 02 does not match both the scanlist in the offline file and the online active keeper,
The scanlist in node 02 does not match both the scanlist in the offfine file and the online active keeper. =
| »

[Grline Mot Browsing

The two 1747-SCNR scanner modules are nodes 1 and 2 on the
ControlNet network. For this example, a scheduled connection
will be configured for the 1747-SCNR at node 1 to write 50
words to the 1747-SCNR at node 2 and the 1747-SCNR at node 2
will write 60 words to the 1747-SCNR at node 1 with another
scheduled connection. In other words, the 1747-SCNR at node 1
will produce 50 words of data, received from the SLC processor
in its chassis and this data will be consumed by the 1747-SCNR
at node 2. Also, the 1747-SCNR at node 2 will produce 60 words
of data received from its processor and that data will be
consumed by the 1747-SCNR at node 1. This producer/consumer
model will become more apparent when we actually create the
necessary scheduled connections.
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Configure a Scheduled Connection Between
ControlNet Scanners

We are now ready to configure the necessary ControlNet connections
to effectively transfer data between two SLC processors on ControlNet.
These connections will be scheduled connections, meaning that their
throughput will be deterministic and repeatable. If such data transfers
between SLC processors on ControlNet do not require this type of
determinism, then 1747-KFC15 modules may be used to allow SLC
processors to send unscheduled messages on ControlNet.

1. Click the right mouse button on the 1747-SCNR at node 1.

2. Choose Scanlist Configuration. You will be prompted to enter
the edit mode.

3. Click YES.

You see the following screen:

¥ Node 01, 1747 SCNR - Scanlist Configuration

File Edit “Wiew Metwork Device Connection Help m
H| b Bl 5 a| |
x|
Ell ¥ Edits Enabled Current Pending Current  Pending Current  Pending
a Entries Used: Dof B4 0 of B4 Data Input File Usage:  0.00% 0.00% Discrete Input Usage; 0.00% 0.00%
o
= Data Output File Usage: 0.00% 0.00% Discrete Output Usage:  0.00% 0.00%
o
o [\ Hode Memory Usage £ Mode Network Usage A Overall Network Usage [/ X >l
Nudel Slull Parameters I Device Mame | Connection Mame | API[msz] | BFI[mg] | Input Address | \ﬂpulS\zeI UuluulAddlessI Dutput Size I Status Address I Config Size
ot ATATEEN
0z 1747-5CNR
0z 1784-KTCT5
For Help, press F1 Offine [Edit  [1747-5CNR A4 [Mode 01 [Idie 7

As you can see, the two 1747-SCNR ControlNet scanners are
shown as nodes 1 and 2. In order to establish a scheduled

peer-to-peer connection so node 1 can send/produce 50 words
of data for node 2:

4. Click the right mouse button on the 1747-SCNR at node 2.

5. Choose Insert Connection.
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You see the following window:

Connection Properties !

Connection I Electronic Keying I Details I

— T arget Information

To Maode |'3'2 Device Name [1747-5C0HE
Tosiet | pomnecton (SRR

— Comrmunication Parameters

Mame I Walue I
Froduce Buffer 1D 1

Requested Packet Interval [mz] |2|:| ill

— &ddreszing Parameters
Input Size I VI Wiords  Input Address nita
Output Size A0 | wWiords  Output Address IMD:E.3

Configuration Size I VI Whords
Status Addreszs Ih-'I'I e BO0S00

Auto Address Preferences |

| Ok, I Cancel I L ] I Help I

Note that addresses in the “Connection Properties” window are
already displayed in the fields. To have RSNetWorx for
ControlNet choose the next available, valid I/O or M-file
addresses for all connections:

a. Click on the Auto Address Preferences button.

b. Click on the box next to Enable Automatic Addressing on Insert
so that a check mark appears in the box.
¢. Click OK.

In general, we always recommended that you create
connections for a particular device in its own Scanlist, but under
the other devices in that Scanlist. Then, RSNetWorx for
ControlNet knows enough about that connection to create the
other matching connection in the other device’s Scanlist.

For this example, we create a connection in the node 1 scanner’s
Scanlist to send/produce 50 words of data to the scanner at
node 2 by entering this connection under node 2 in the Scanlist
for node 1. RSNetWorx for ControlNet will automatically create a
receive/consumer data connection for 50 words under node 2 in
the node 2 Scanlist. Everything in the Scanlist for node 1 is with
respect to node 1. Therefore, if a connection to Send Data To is
configured under node 2 in the node 1 Scanlist, this means that
node 1 will send/produce data to node 2.
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We do not recommended that you create connections, for
example, under node 1 in its own Scanlist. RSNetWorx for
ControlNet will not know which node will consume the data it
produces and will therefore not be able to create the other
necessary connection. Making that connection would then
become your responsibility.

In this example, we want the 1747-SCNR at node 1 to send/
produce 50 words of data to the 1747-SCNR at node 2. The
connection name must be Send Data To. The number of words
in this case is 50, but the valid range is between 1 and 240
words. The first available output address is M0O:e.3, where e is
the slot number of the 1747-SCNR at node 1.

For this example, the 1747-SCNR at node 1 will take 50 words of
data copied to its MO file by the SLC processor and will send/
produce this data on the ControlNet network for the 1747-SCNR
at node 2 to receive/consume. The SLC processor in the same
chassis as the node 1 scanner will then need to copy 50 words
of data to M0:3.3. The SLC processor in the same chassis as the
node 2 scanner will need to copy 50 words from M1:1.3. Please
refer to the Hardware Setup section at the beginning of this
application example to match the slot numbers in the M-file
addresses to the slot numbers of the scanners in their respective
chassis.

When you are finished configuring the connection in the
Connection Properties screen:

. Click APPLY.

. Click OK.

You must also enter a value in the Status Address field. This field
supplies Connection Status information to the processor. The
starting bit addresses for this field must be an even number,
because two consecutive bits are used as status for each
connection. The even numbered bit indicates whether the
connection is open or closed and the odd numbered bit
indicates whether the connection is in normal operation or Idle
mode. In this example, the address chosen for the first
connection is the first available bit pair, M1:3.600/00. The next
connection automatically created by RSNetWorx for ControlNet
will use M1:3.600/02.

You must now save your Scanlist for node 1 to the network
keeper.

8. Click on the Save icon or click on the File menu and then Save.
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10.

11.

12.

13.

You will be prompted to “Optimize and re-write schedule for all
connections”.

Click OK.

Click YES to the warning message.

To create a connection to have node 2 send 60 words of data to
node 1, enter the Scanlist for node 2 and create a Send Data To
connection under node 1. RSNetworx for ControlNet will then
automatically create a Receive Data connection under node 1 in
the node 1 scanner’s Scanlist. The SLC processor in the same
chassis with the node 2 scanner will then need to copy 60 words
of data to M0:1.3. The SLC processor in the same chassis with
the node 1 scanner will then need to copy 60 words of data
from M1:3.3. Please refer to the Hardware Setup section at the
beginning of this application example to match the slot numbers
in the M-file addresses to the slot numbers of the scanners in
their respective chassis. The starting Status Addresses for these
connections will be M1:1.600/00 and M1:1.600/02.

You must now save your Scanlist for node 2 to the network

keeper.

Click on the Save icon or click on the File menu and then Save.

You will be prompted to “Optimize and re-write schedule for all
connections”.

Click OK.

Click YES to the warning message

The Scanlist Configuration screens for nodes 1 and 2 should
look as follows:

=

7 Node 01, 1747-SCNR - Scanlist Configuration

Fie Edt Yien Netwok Device Connection Help

@bt sy
ﬁ,‘ ¥ EdisEncbled  Cument  Pending Curent Pending Cunent Pending
S | Enties Ussd 2064  20fB4  DamlnputfleUsage 2371% 2371%  DiscretelnputUsage  000%  0.00%
E Data Ouiput File Usage: 1376%  13.76%  Discrete Ouiput Usage: 0.00%  0.00%
@
& Hode Memory Usage £ Node Nefwork Usage_A_Cversll Network Usage [ 1= |
Mode | Slot | Parameters | Device Name | Cornection Name | APlims] | RPfms) | Inpot ddvess | Input Size | Dutpct Addvess | Dutput Size: | Status Address | Confin Size |
e TPFENG
Consume Bu Fieceive Data wa e Mied i n/a nia M2 £ n/a
0z 1747-5CNR
Froduce Bull. SendDaalo M0 n/a w3 [LITX] i} V= 60000 n/a
] 7BHKTERTG
For Help, press F1 [Trline [Edt [17475CNR A& [Node O [Idle 7
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Metwarl

Device Connection  Help

B i ke sa =l
|
E|I ¥ Edits Enabled Current Pending Current  Pending Cument  Pending
a Entries Used: 2of B4 2of B4 Diata Input File Usage:  19.76%  1976%  Discrete Input Usage:  0.00% 0.00%
a
= [rata Output File Usage: 23.71%  2371%  Discrete Output Usage:  0.00% 0.00%
@
& Hode Memory Usage £ hlode Network Usage £ Overall Network Usage / IR 1=
Nodel Slotl Parameters I Device Mame | Caonnection Mame | APl[ms] | RPI[ms I |nput Address | \nputSlzel DulpulAddrassl Output Size I Status Address | Canfig Size
01 TrFSCNH
Produce Buff Send Data To 2000 20 n/a nia e 3 5] M1:2E00/02 — nfa
B LR
Consume Buff... Receive Data nta nfa Mi:e3 &0 nta nta M1:2E00/00 nfa
95 1784-KTCx15
For Help, press F1 Online [Edt ~ [1747-5CNR AL [Node 02 Ide 4

You have successfully configured peer-to-peer scheduled connections
between two 1747-SCNR scanners. You have also saved this
information to the active keeper on the network. If your ladder
programs in the two SLC processors are correctly copying data to and
from the M-files of each 1747-SCNR and have an unconditional rung
with an OTE instruction addressed to the Run/Idle bit for each
scanner (bit 10 of the first output image word for the scanners, i.e.,
0:3.0/10 for scanner node 1 and O:1.0/10 for scanner node 2), data
transfers will begin when the two processors are placed into the Run
mode. When each SLC processor is placed into the Run mode, the
1747-SCNR scanner’s Run/Idle bit must be set to a logical 1 to place
each scanner into the Run mode to begin executing the configured
connections.

The display on the front of your 1747-SCNR scanners should show an
image of a full glass next to the word I/O. This indicates that all
configured connections have been successfully downloaded to the
scanner. In addition, the A and OK LEDs should be solid green and
the B LED should be off, unless you are using the redundant media
option, which is not being used in this example.
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