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Important User Information

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

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

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

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

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

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

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

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

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

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

BURN HAZARD
Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may reach

dangerous temperatures.
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Allen-Bradley, Compact 1/O, CompactLogix, MicroLogix, POINT 1/O, PowerFlex 40, Rockwell Automation, RSLogix 500, RSLogix 5000, RSLinx, RSNetWorx for DeviceNet, and TechConnect are trademarks of
Rockwell Automation, Inc.

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


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/sgi-in001_-en-p.pdf
http://www.rockwellautomation.com/literature/

Summary of Changes

The information below summarizes the changes to this manual since the last
printing,

We have included change bars as shown to the right of this paragraph to help
you find new and updated information in this release of the manual. The table
below lists the changes that have been made to this revision of the manual.

Topic Page
Automatically Configure a Chapter 4

DeviceNet Network

Updated information Index
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About This Manual

Who Should Use
This Manual
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Read this preface to familiarize yourself with the rest of the manual.

This manual is a user manual for the Compact I/O 1769-SDN DeviceNet
scanner module. It describes the procedures you use to install, program, and
troubleshoot your scanner module. This manual:

* provides instructions on installing the scanner module.

* contains information about using the scanner module on the DeviceNet
network.

* provides tips on troubleshooting the scanner module.

* contains application examples to show how the scanner module is used
with various programmable controllers.

IMPORTANT Th.is mangal focuses on the 1769-SDN scanner module with a
MicroLogix 1500 control system on the DeviceNet network.

Topics covered include using AutoScan, configuring, bridging,
connecting, and controlling your DeviceNet network.

For information about using the 1769-SDN scanner module with
a CompactlLogix system, refer to DeviceNet Modules in
Logix5000 Control Systems User Manual, publication
DNET-UMO004.

Use this manual if you are responsible for designing, installing, programming,
or troubleshooting control systems that use Rockwell Automation
programmable controllers.

You should have a basic understanding of electrical circuitry and familiarity
with relay logic. If you do not, obtain the proper training before using this
product.


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/dnet-um004_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/dnet-um004_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/dnet-um004_-en-p.pdf

Preface Preface

Conventions in This Manual The following conventions are used throughout this manual:

Additional Resources

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

* Numbered lists provide sequential steps ot hierarchical information.

The following documents contain additional information concerning Rockwell
Automation products. Contact your local Rockwell Automation distributor to
order hard copy publications. For electronic copies, go to

http://literature.rockwellautomation.com.

Resource

Description

DeviceNet Modules in Logix5000 Control
Systems User Manual, publication
DNET-UMO004

Describes configuring the CompactlLogix controllers on the DeviceNet network.

ControlNet Modules in Logix5000 Control
Systems User Manual, publication
CNET-UMO01

Describes configuring the CompactLogix controllers on the ControlNet network.

RSNetWorx for DeviceNet Getting Results
Guide, publication DNET-GRO01

Describes using RSNetWorx for DeviceNet software (catalog number 9357-DNETL3).

CompactLogix System User Manual,
publication 1769-UMQ07

Describes planning, mounting, wiring, and troubleshooting your CompactLogix system. This
manual focuses on the 1769-L20 and 1796-L30 CompactLogix controllers.

MicroLogix 1500 Programmable Controllers
User Manual, publication 1764-UM001

Planning, mounting, wiring, and troubleshooting your MicroLogix 1500 system

Compact I/0 Analog Modules User Manual,
publication 1769-UM002

Installing, configuring, and using Compact I/0 analog modules

DeviceNet Interface User Manual,
publication 1761-UM005

How to install and use the DeviceNet Interface (catalog number 1761-NET-DNI)

DeviceNet Media Design and Installation
Guide, publication DNET-UMQ72

DeviceNet network planning information

Industrial Automation Wiring and
Grounding Guidelines, publication 1770-4.1

Grounding and wiring Allen-Bradley programmable controllers

National Electrical Code - Published by the
National Fire Protection Association of
Boston, MA.

Wire sizes and types for grounding electrical equipment

10
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Chapter 1

Introduction
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Overview

This chapter provides an overview of communication between the
CompactLogix and MicroLogix 1500 programmable controllers and
DeviceNet devices via the 1769-SDN scanner module.

Topic Page
Module Features 12
Scanner Module Operation 13
Communication with Your Slave Devices 14
1769-SDN Scanner Module Data Tables 15
RSNetWorx for DeviceNet Software as a Configuration Tool 17

The configuration data tables and the RSNetWorx for DeviceNet dialog boxes
used to configure the data tables are also described in this chapter. Before
configuring your scannet, you must understand these items:

* Data exchange between the programmable controller and DeviceNet
devices through the scanner

* User-configurable scanner module data tables
* Role of RSNetWorx for DeviceNet software

These topics are covered briefly in this chapter and in more detail throughout
the rest of the manual.

1"
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Module Features

12

Use the following figure to identify the featutres of the scanner.
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Module Features

Item Description

1 Bus lever (with locking function)

2A Upper DIN rail latch

2B Lower DIN rail latch

3A Upper panel mounting tab

3B Lower panel mounting tab

4 Module and Network status LEDs

5 Address and Error numeric display

6 Grounding screw

7A DeviceNet mating male receptacle

7B Removable DeviceNet female connector
8A Movable bus connector with female pins
8B Bus connector with male pins

9 Nameplate label
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In a typical configuration, the scanner module acts as an interface between
DeviceNet devices and the programmable controller.

Scanner Module Operation

Device Network
PLC with RSNetWorx for
DeviceNet software

MicroLogix 1500 controller
with 1769-SDN scanner

CompactLogix controller with
1769-SDN scanner

el gl [y

T

1784-PCD
Interface card [j

b

g

reTET

1734 POINT I/0 E3 Overload PowerFlex 40 Drive MicroLogix 1000 Controller MicroLogix 1200 Controller
Relay Enhanced DeviceNet with 1761-NET-DNI with 1761-NET-DNI

Communications Module

The scanner module communicates with DeviceNet devices over the network

to:

* Read inputs from slave devices
* Write outputs to slave devices

» Communicate with peer devices (messaging)
* Upload/download programs to a 1764-LRP based MicroLogix 1500
controller across a DeviceNet network

Publication 1769-UMO09E-EN-P - August 2009
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Communication with Your
Slave Devices

14

The scannetr module communicates with devices via strobe, poll, change of
state, ot cyclic I/O messages. It uses these messages to solicit data from ot
deliver data to each device. Data received from the devices, input data, is
organized by the scanner module and made available to the controller. Data
sent from your controller, output data, is organized in the scanner module and
sent on to your devices.

* A strobe message is a multicast transfer of data that is 64 bits in length
sent by the scanner module that initiates a response from each strobed
slave device.

The strobe devices respond with their data, which can be as much as 8
bytes of information. As a slave device, the scanner module does not
support the strobe message.

* A poll message is a point-to-point transfer of data from 0...128 bytes
sent by the scanner module to the slave device.

The poll message also initiates a response from each poll slave. The slave
device responds with its input data from 0...128 bytes.

* A change-of-state message is a transfer of data sent whenever a data
change occurs.

A user-configurable heartbeat rate allows devices to indicate proper
operation during intervals between data changes.

* A cyclic message is a transfer of data sent at a specific user-configurable
rate, such as every 50 ms.

IMPORTANT Throughout th’is dqcumen_t, input and _output are defined from
the controller’s point of view. Output is data sent from the

controller to a device. Input is data collected by the controller
from a device.

In addition to I/O messaging, the scanner module also supports PCCC and
CIP explicit messaging, defined later in this manual.

Publication 1769-UMOO9E-EN-P - August 2009
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1769-SDN Scanner Module
Data Tables

Publication 1769-UMO09E-EN-P - August 2009

The scanner module uses input and output data images to transfer data, status,
and command information between the scanner module and the MicroLogix

controller to manage the flow of data between your controller and network

devices.

Input Data Image - MicroLogix 1500

The input data image is transferred from the scanner module to the controller
across the Compact I/O bus.

Word Description Data Type
0...65 Status structure 66-word array
66...245 DeviceNet slave inputs 180-word array

See Chapter 6 for definitions of the Status structure.

Output Data Image - MicroLogix 1500

The output data image is transferred from the controller to the scanner
module across the Compact I/O bus.

Word Description Data Type
Oand 1 Module command array 2-word array
2...181 DeviceNet slave outputs 180-word array

15



Chapter 1 Overview

Module Command Array Bit Assignments

Output | Bit Description Behavior
Word
0 0 Run This bit controls when the module scans its

mapped slave devices. When set (1), the
scanner module will process 1/0 data as
defined by its scanlist. The Fault and Disable
Network command bits must be clear (0) to
scan the network.

1 Fault When set, the scanner’s [/0 mode will be
Halt; messaging will still operate. The fault
bit is primarily used to artificially set the
slave devices into a fault state due to some
event or condition within the control

program.
2 Disable network When set, the scanner module is
functionally removed from the network.
3 Reserved!) N/A
4 Reset Restarts access to the DeviceNet network.
5..15 Reserved!!) N/A
1 16...31 Reserved!!) N/A

1" Do not manipulate reserved bits. Doing so may interfere with future compatibility.

Input Data Image - CompactLogix

The input data image is transferred from the scanner module to the controller
across the Compact I/O bus.

Word Description Data Type

0...89 DeviceNet slave inputs 90-DINT array

Output Data Image - CompactLogix

The output data image is transferred from the controller to the scanner
module across the Compact I/O bus.

Word Description Data Type

0...89 DeviceNet slave outputs 90-DINT array

For additional information about the Compactlogix image structure, refer to
the DeviceNet Modules in Logix5000 Control Systems User Manual,
publication DNET-UMO004.

16 Publication 1769-UMOO9E-EN-P - August 2009
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RSNetWorx for DeviceNet
Software as a
Configuration Tool

Publication 1769-UMO09E-EN-P - August 2009

RSNetWorx for DeviceNet software is used to configure the scanner’s slave
devices. This software tool connects to the scanner module over the
DeviceNet network via an RS-232 interface (1770-KFD module) or PC card
(1784-PCD or 1784-PCID).

We recommend RSNetworx for DeviceNet software, version 3.00 or later.

If your RSNetWorx configuration software does not include the required
electronic data sheet (EDS) file, go to http://www.ab.com/networks/eds.

Register the new EDS file by using the EDS wizard in RSNetWorx for
DeviceNet software. Access the wizard from the Tools menu. This
configuration tool lets you to identify all of the DeviceNet devices and their
locations in your system.

The controller must be in Program mode, or the scanner module in Idle mode

(bit 0 of the Module Command Array = 0) for the scanner module to accept
the configuration information.

17
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RSNetWorx Configuration Dialog Map
The main RSNetWorx dialog.
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Double-click the 1769-SDN icon to access
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Quick Start for Experienced Users

1S chapter helps you get started using the - scanner modaule.
ntroduction This chapter helps you g d using the 1769-SDN dul
Topic Page
Required Tools and Equipment 19
What You Need to Do 20

Procedures are based on the assumption that you have an understanding of
Rockwell Automation controllers. You should understand electronic process
control and be able to interpret the ladder logic instructions required to
generate the electronic signals that control your application. Because it is a
start-up guide for experienced users, this chapter does not contain detailed
explanations about the procedures listed.

Required Tools and Have the following tools and equipment ready:
Equipment

* Personal computer

Programmable controller: CompactLogix or MicroLogix 1500 system

1770-KFD RS-232 DeviceNet adapter or 1784-PCIDS, 1784-U2DN
DeviceNet interface card

For network communication: RSLinx software, version 2.30 or later

* For DeviceNet network configuration:
— RSNetWorx for DeviceNet software, version 3.00 or later

For ladder logic programming:
— RSLogix 500 programming software, version 5.00.10 or later, or
— RSLogix 5000 programming software, version 8.02 or later

1769-SDN scanner module
* Mounting hardware

e Screwdriver

Publication 1763-UMO0SE-EN-P - August 2009 19



Chapter2  CQuick Start for Experienced Users

What You Need to Do Follow these steps to get started using the 1769-SDN scanner module.
1. Verify planned system configuration.

a. Ensure system power supply has sufficient current.

Maximum Current Draw

Module 5V DC 24V DC
1769-SDN 440 mA 0mA

The scanner module cannot be located mote than four modules away
from the system power supply.

b. Verify that the DeviceNet network has adequate power.

DeviceNet Power Requirements

Module DeviceNet Power Requirements
1769-SDN N.E.C. Class 2

90 mA @ 11V DC, max.
110 mA @ 25V DC, max.

200 mA for 1.5 ms inrush

2. Remove power.

ATTENTION Remove power before removing or inserting this module. When
you remove or insert a module with power applied, an electrical

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

« sending an erroneous signal to your system’s field devices,
causing unintended machine motion.

* causing an explosion in a hazardous environment.

Electrical arcing causes excessive wear to contacts on both the
module and its mating connector and can lead to premature
failure.
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3. Assemble and mount the I/O bank.

The scanner module can be attached to an adjacent controller, power
supply, or I/O module. The scanner module can be panel or DIN-rail
mounted. Modules can be assembled before or after mounting,

Be sure to observe minimum spacing guidelines for adequate
ventilation.

4. Ground the scanner module and complete the DeviceNet network
wiring,

5. Apply power to the system.
6. Be sure that the programming software and equipment is ready.
7. Use RSLinx to configure drivers.

8. Use RSNetWorx for DeviceNet software to configure the 1769-SDN
scanner module and the DeviceNet devices.

9. Use RSLogix software to create your project and ladder logic.

10. Start the system.
a. Apply power.
b. Download your program and put the controller into Run mode.

c. status indicators turn on solid green.

11. Monitor the scanner module status to check if the scanner module is
operating correctly.

Module status is reported by the status indicators and numeric display
on the front of the scanner module. The information is also stored in
the scanner module’s input data file, so these bits can be used in your
control program to flag an error.
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Quick Start for Experienced Users

Notes:
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Chapter 3

Power Requirements
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Installation and Wiring

This chapter describes how to install and wire the 1769-SDN scanner module.
This table describes what this chapter contains and where to find specific

information.

Topic Page
Power Requirements 23
General Considerations 24
System Planning 26
System Assembly 27
System Mounting 28
Replace the Scanner Module within a 31
System

Field Wiring Connections 32
Scanner Module Power-up 33

The scanner module receives power through the Compact I/O bus interface
from the +5V DC system power supply.

Maximum Current Draw

Module

5VDC 24V DC

1769-SDN

440 mA 0mA

The scanner module also draws power from the DeviceNet network.

DeviceNet Power Requirements

Module

DeviceNet Power Requirements

1769-SDN

N.E.C. Class 2
90 mA @ 11V DC, max.
110 mA @ 25V DC, max.

200 mA for 1.5 ms, inrush
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Chapter3 Installation and Wiring

General Considerations The Compact I/O system is suitable for use in an industrial environment
when installed in accordance with these instructions. Specifically, this
equipment is intended for use in clean, dry environments (Pollution Degree
21y and to circuits not exceeding Over Voltage Category 1% 1EC

60664-1).)

Hazardous Location Considerations

This equipment is suitable for use in Class I, Division 2, Groups A, B, C, D or
nonhazardous locations only. The following WARNING statement applies to
use in hazardous locations.

EXPLOSION HAZARD

Substitution of components may impair suitability for Class I,
Division 2.

Do not replace components or disconnect equipment unless
power has been switched off or the area is known to be
nonhazardous.

Do not connect or disconnect components unless power has
been switched off or the area is known to be nonhazardous.

This product must be installed in an enclosure.

All wiring must comply with N.E.C. article 501-4(b).

1 Ppollution Degree 2 is an environment where, normally, only nonconductive pollution occurs except that
occasionally a temporary conductivity caused by condensation shall be expected.

@ over Voltage Category Il is the load level section of the electrical distribution system. At this level, transient

voltages are controlled and do not exceed the impulse voltage capability of the product’s insulation.
B) Pollution Degree 2 and Over Voltage Category |l are International Electrotechnical Commission (IEC)
designations.
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Preventing Electrostatic Discharge

ATTENTION

VAN

Electrostatic discharge (ESD) can damage integrated circuits or
semiconductors if you touch the bus connector pins. Follow these
guidelines when you handle the module:

« Touch a grounded object to discharge static potential.
 Wear an approved wrist-strap grounding device.

« Do not touch the bus connector or connector pins.

+ Do not touch circuit components inside the module.

+ Use a static-safe work station, if available.

« Keep the module in its static-shield box when it is not in use.

Removing Power

ATTENTION

VAN

Remove power before remaving or inserting this module. When you
remove or insert a module with power applied, an electrical arc may
occur. An electrical arc can cause personal injury or property damage
by:

« sending an erroneous signal to your system’s field devices,
causing unintended machine motion.

« causing an explosion in a hazardous environment.

Electrical arcing causes excessive wear to contacts on both the
module and its mating connector and can lead to premature failure.

Reducing Noise

We recommend installing this module in an industrial enclosure to reduce the
effects of electrical interference. Group your modules to minimize adverse
effects from radiated electrical noise and heat.
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Protecting the Circuit Board from Contamination

The printed circuit boards of the modules must be protected from dirt, oil,
moisture, and other airborne contaminants. We recommend installing the
system in an enclosure suitable for the environment to protect these boards.
The interior of the enclosure should be kept clean and the enclosure door
should be kept closed whenever possible.

SVS'tem Planning Consider the following when planning your system:

* The scanner module can communicate with up to 63 DeviceNet devices.
* The scannet, as a mastet, can own up to 63 slave I/O nodes.

* The scanner module can simultaneously be a master and a slave owned
by another DeviceNet master.

A 1769-ECR right end cap or 1769-ECL left end cap is requited to
terminate the end of the Compact I/O bus.

* Each bank of Compact I/O modules must have its own power supply.

A MicroLogix 1500 controller acts as the power supply for modules
directly connected to it.

* A Compact I/O power supply, or MicroLogix 1500 base unit, has limits
on the amount of +5V DC and +24V DC current it can supply to
modules in its I/O bank.

These limits depend on the catalog number of the power supply, for
example, 1769-PA2. A bank of modules must not exceed the current
limits of the I/O bank power supply or MicroLogix 1500 base unit.

Refer to the Compact 1769 Expansion 1/O Power Supplies Installation
Instructions, publication 1769-IN028, or the MicroLogix 1500 User
Manual, publication 1764-UM001.

* The scanner module has a distance rating of four, therefore, the scanner
module must be within four modules of the 1/O bank’s power supply.

* Determine the DeviceNet communication rate, based on standard
DeviceNet considerations.

* Consider the number of words of I/O data the host controller supports.

For more information on planning your DeviceNet network, refer to the
DeviceNet Media Design Installation Guide, publication DNET-UMO072.
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System Assembly
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The scanner module can be attached to an adjacent controller, power supply,
or I/O module. This procedure shows you how to assemble the Compact I/O
system.

1. Disconnect powet.

2. Check that the bus lever of the scanner module (A) is in the unlocked
(fully right) position.

3. Use the upper and lower tongue-and-groove slots (B) to secure the
modules together.

4. Move the scanner module back along the tongue-and-groove slots until
the bus connectors (C) line up with each other.

5. Use your fingers or a small screwdtiver to push the bus lever back
slightly to clear the positioning tab (D).

6. Move the scanner module’s bus lever fully to the left (E) until it clicks.
Make sure it is locked firmly in place.

When attaching /0 modules, it is very important that the
bus connectors are securely locked together for a proper

electrical connection.

7. Attach an end cap terminator (F) to the last module in the system by
using the tongue-and-groove slots as before.

8. Lock the end cap bus terminator (G).

A 1769-ECR or 1769-ECL right or Ieft.end cap must be
used to terminate the end of the serial communication

bus.
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System Mounting

During panel or DIN rail mounting of all devices, be sure that all
debris (metal chips, wire strands) is prevented from falling into
the module. Debris that falls into the module could cause
damage at power up.

Minimum Spacing

Maintain spacing from enclosure walls, wireways, and adjacent equipment.
Allow 50 mm (2 in.) of space on all sides for adequate ventilation, as shown

below:.
Top
. 21 2l 21 2| £ :
Side Host Controller 5 5 5 5 = | & Side
| =} © © © © &)
- gl g &| &| &| =[P
IS IS IS IS gl 5
o o o o o
[@b] (@b (@S] [@h) [@h)
Bottom

Allow at least 110 mm (4.33 in.) of enclosure depth to accommodate the
scanner module and the DeviceNet connector.

Panel Mounting

Mount the scanner module to a panel, using two screws per scanner module.

Use M4 or #8 panhead screws. Mounting screws are required on every
module.
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Chapter 3

Panel Mounting Using the Dimensional Drawing

All dimensions are in millimeters (inches). Hole spacing tolerance: £0.4 mm

(0.016 in.).

Compact I/0 System with L35E CompactLogix Controller and Power Supply

67.5 mm

(2.681n) 70.0 mm 35.0 mm
15 mm . (2.76/in) 11.38in) |
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(4.65 in)
[
i o I]
%
[ ° o
g '.ﬁ- I, J:L
LIl ]
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Compact I/0 System with MicroLogix 1500 Base Unit and Processor

_ 35mm
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(0.53in.) (0.58in.)
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Panel Mounting Procedure Using Modules as a Template

This procedure lets you use the assembled modules as a template for drilling
holes in the panel. Due to module mounting hole tolerance, it is important to
follow these procedures.

1. On a clean work surface, assemble no more than three modules.

2. Using the assembled modules as a template, carefully mark the center of
all module-mounting holes on the panel.

3. Return the assembled modules to the clean work surface, including any
previously mounted modules.

4. Drill and tap the mounting holes for the recommended M4 or #8 screw.

5. Place the modules back on the panel, and check for proper hole
alignment.

6. Attach the modules to the panel using the mounting screws.
If mounting more modules, mount only the last one of this group and
put the others aside. This reduces remounting time during drilling and

tapping of the next group.

7. Repeat steps 1...6 for any remaining modules.

DIN Rail Mounting

The module can be mounted using the following DIN rails:
* 35x 7.5 mm (EN 50022 - 35 x 7.5) or 35 x 15 mm (EN 50022 - 35 x 15).

Before mounting the module on a DIN rail, close the DIN rail latches. Press
the DIN rail mounting area of the module against the DIN rail. The latches
will momentarily open and lock into place. DIN rail mounting dimensions are
shown below.

DIN rail mounting dimensions

Dimension | Height
A 118 mm (4.65 in.)
B 59 mm (2.325in.)
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Replace the Scanner
Module within a System

Publication 1769-UMO09E-EN-P - August 2009

The scanner module can be replaced while the system is mounted to a panel
(or DIN rail) once power is removed.

1.

2.

10.

11.

12.

Remove power.

Remove the DeviceNet cable from the scanner module by removing the
DeviceNet connector.

Remove the upper and lower mounting screws from the scanner module
(or open the DIN rail latches using a flat-blade screwdriver).

On the scanner module to be replaced and the right-side adjacent
module (or end cap if the scanner module is the last module in the
bank), move the bus levers to the right (unlock) to disconnect the
scanner module from the adjacent modules.

Gently slide the disconnected scanner module forward.

If you feel excessive resistance, make sure that you disconnected the
scanner module from the bus and that you removed both mounting
screws (or opened the DIN latches).

It may be necessary to rock the scanner module slightly from front to
back to remove it, or, in a panel-mounted system, to loosen the screws
of adjacent modules.

Before installing the replacement scanner, be sure that the bus lever on
the right-side adjacent module is in the unlocked (fully right) position.

Slide the replacement scanner module into the open slot.

Connect the scanner module and modules together by locking (fully left)
the bus levers on the replacement scanner module and the right-side
adjacent module or end cap.

Replace the mounting screws (or snap the scanner module onto the
DIN rail).

Replace the DeviceNet cable on the scanner module by attaching the
connector to the scanner.

Restore the scanner module configuration using RSNetWorx for
DeviceNet software.

IMPORTANT Be sure that t.he new module has the same node address
and communication rate as the module that was

replaced.

31



Chapter3 Installation and Wiring

Field Wiring Connections

32

Follow these procedures to wire the scanner module.

Grounding the Scanner Module

This product is intended to be mounted to a well-grounded mounting surface,
such as a metal panel. Additional grounding connections from the scanner’s
mounting tabs or DIN rail (if used), are not required unless the mounting

surface cannot be grounded.

ATTENTION The grounding screw on the front of the scanner module must

A

be connected to a suitable ground source when operating in

electrically noisy environments. Use a 2.1 mm? (14 AWG) wire
to make this connection.

For additional information on grounding the scanner module, refer to
Industrial Automation Wiring and Grounding Guidelines, Allen-Bradley

publication 1770-4.1.

DeviceNet Wiring
izz1 Yo
MODULE™* N
DeviceNet —
DeviceNet
Connector E—

Grounding Screw

Use 2.1 mm? (14 AWG

wire to connect to @
panel ground.

= [Q 2
Q] 1

"

=g
BB
R
a3
oS

Connect!! To

Red Wire V+

White Wire CAN High
Bare Wire Shield
Blue Wire CAN Low
Black Wire V-

(1 DeviceNet cable colors are shown on the
wiring label on the front of the scanner
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1. Connect the DeviceNet cable to the removable connector as shown.

2. Insert the removable female connector into the mating male connector
on the DeviceNet scanner module.

3. Screw the removable connector to the scanner module case with the
upper and lower mounting screws to a torque of 0.6...0.7 Nm (5...6

in-1bs).

IMPORTANT If the 1769-SDN scanner module is the firs’F or last device
connected to the DeviceNet network trunkline, be sure to add a

termination resistor (120 Q1% > %W resistor, Allen-Bradley
part number 1485A-C2) across the Blue (CAN Low) and White
(CAN High) wires.

Scanner Module Power-up When power is applied via the Compact I/O bus, the scanner module goes

Publication 1769-UMO09E-EN-P - August 2009

through a self test sequence. Upon successful completion of the self test, the
scanner module is ready to communicate.

The default scanner module settings are:

* Communication rate = 125 Kbps
* Node address = 63

Use your configuration softwate to change the communication rate and node
address.
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Notes:
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Chapter 4 I

Automatically Configure a
DeviceNet Network

Introduction This chapter provides a quick method for configuring a DeviceNet network. It
uses the AutoScan feature to establish communication between the controller
and your devices with minimal steps.

Topic Page
Determine If You Can Use AutoScan 38
Review How AutoScan Effects Your Network 38
Connect Each Device to the Network 39
Add the Scanner to the RSLogix 5000 Project 44
Implement AutoScan 46
Additional Considerations Regarding AutoScan 53
Access Device Data 57
Put the Scanner in Run Mode 60

The DeviceNet AutoScan feature enables a scanner to automatically map a
network of slave devices into its scanlist without the use of RSNetWorx for
DeviceNet software. This greatly improves the ease of setting up a DeviceNet
network, especially networks comprised of simple devices.

When the feature is enabled, a DeviceNet scanner continuously searches for
devices on the network. Once a qualifying slave device is found, it is added to
the scannet's scanlist and its I/O data is mapped into a predefined location in
the scannet's I/O memory table based on the device's node address.
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How AutoScan Operates

36

AutoScan is active when the feature is enabled and the scanner is in IDLE
mode. When active, the scanner attempts to connect to each device not
enabled in the scan list. The scanner only checks for devices with node
addresses between 0 and 61, inclusive. The connections to these devices are
made on a round robin basis.

When a device is found, the scanner gets the Produced and Consumed data
sizes from the slave devices's Connection Object instance(s).

* If the Produced data size is greater than the configured I/O allocation
size, the device is added to the scanlist with a produced size set equal to
the I/O allocation size.

When this happens, an I/O connection is made with the device. But it
errors and error code #77 is displayed on the 1769-SDN for the device’s
node number.

* If the Consumed data size is greater than the configured I/O allocation
size, then the node is rejected and not entered into the scan list.

However, you can change the I/O allocation size, as described in Configure I/O
Allocation Size Via the User Program, to accommodate the device with the largest
Produced and Consumed data sizes in your scanlist.

For qualifying nodes, the scanner enters the device into the scan list and
attempts to allocate an I/O connection using one of the following

communication format choices, in this particular order:

* Change Of State (COS)  EPR = 250ms

e Poll EPR = 75ms
e Strobe EPR = 75ms
* Cyclic EPR = 500ms

EXAMPLE If a photoeye was connected on a network that only supported
strobed connections, the scanner does a couple of things.

« First, the scanner recognizes that a device exists for which
memory was available for the node number with the
configured allocation size on a network that was not
currently mapped.

« Then, the scanner would attempt to initiate both COS and
polled connections first, but the strobed connection would
be selected as that is the only connection that the photoeye
supported.
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The input and output data is mapped into the scannet's I/O data table based
on the device's node address and the configured fixed mapping size. The
DINT-based formula is used with the CompactLogix controller for calculating
the Input or Output data location is:

Input (Output) Offset = [(Node Address) x (Allocation Size)] / 4

When using the default fixed mapping size of 4 bytes, the input data for the devices shown in the example
below is allocated in the 1769-SDN's input table as shown below. Notice node 1 is located in the data map

at DINT location 1, node 2 at DINT location 2, and so on.

gis3 -0 | DD O e e e
1:1.Dakal 0]
1:1.0atal1] )
1.1 DatalZ] 2 o [02.8027 ..
1:.Datal3] PEa [03, Series...
1:1.0atal4] - P ,(
11D atal5] s> 7 7 [05. 8021 ...
1L Datalsl - - 2 f
1:1.Dratal 7] _ [ ,/ /7 2
1:1.0atalB1 /
P G 4
/’ s 4 4
’ 7’ ’ 4
” - // s /
< = 2 - // - >
- i A
3 3
01 02 03 05

Notice that, in this example, node 4 is unused. However, the I/0 memory slot remains allocated for it.
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If you are using a MicrolLogix 150.0 controller with a 1769-SDN
scanner, you must use the following WORD-based formula for

calculating the Input or Output data location:

Input (Output) Offset = ([(Node Address) x (Allocation Size)] / 2) +
Data Offset

In this formula the Data Offset = 66 for Input Offset and 2 for
Output Offset.

The data offset value is used to account for scanners that have a fixed status
field at the start of the input or output data, for example, the 1769-SDN

scanner.
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Determine If You Can Make sure your network meets the following requirements to use this chapter:

Use AutoScan * The scanner’s I/O allocation size is configured to accommodate the
input and output data sizes of all devices on your DeviceNet network.

The default AutoScan setting allocates a 4-byte entry in both the input
and output memory maps in the scanner for each slave device detected
on the network. This default size is chosen to accommodate the default
Logix native data size of 32 bits, that is a DINT.

If you use a device that sends more than 4 bytes of input or output data,
for example, an E3 Solid State Overload Relay (catalog number
193-ECxx), you must change the I/O allocation size.

* You are using the CompactLogix 1769-SDN DeviceNet scanner with
firmware revision 4.1 or greater.

If your network does not meet the requirements listed above, then use Chapter
5 and Chapter 7 to configure your network and control your devices.

How AutoScan Effects As you use AutoScan, keep the following in mind:
Your Network
] Consideration Description
AutoScan clears the current With AutoScan, the scanner automatically sets up communication with the devices on your DeviceNet
configuration. netwaork. When you turn on the AutoScan option, the scanner removes any previous configuration that
was done to the scanner.
AutoScan allocates a fixed At its default setting, AutoScan allocates 1 DINT of input memary and 1 DINT of output memary for
memory size for each device. each device on the DeviceNet network.
DINT Input Memory
The actual data for the device 0 B e R
fills the portion that it needs .
and the rest remains unused. 1 device at address 1

2 device at address 2

The bytes/node value defines AutoScan lets you specify how much input and output memory to give to each address on your network.
how much memory for each

address. For example, if you specify 2 DINT Input Memory
DINTs (8 bytes) per address, 0 device at address 0
the scanner sets aside 2
DINTs for each address. 1
2 device at address 1
The actual data for the 3 -
device fills the portion _
that it needs and the rest 4 device at address 2
remains unused. 5
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Consideration

Description

New devices are automatically
available.

While the scanner is in idle mode, AutoScan continues to establish communication with devices that
you connect to the network, as long as the device uses input data and output data sizes that fit in the
scanner’s 1/0 allocation size.

The Automatic Device Recovery
(ADR) option is not available.

You have to use RSNetWorx for DeviceNet software to edit the configuration of the scanner to use the
Automatic Device Recovery (ADR) option of a DeviceNet scanner. This turns off AutoScan.

Connect Each Device to As you connect your devices to the DeviceNet network, follow these

the Network

guidelines:

1. Assign an address to each device. The following addresses are
recommended but not required.

Give this address To this device

0 scanner
1...61 your devices
62 hand held configurator, such as the DeviceNet Configuration

Terminal, catalog number 193-DNCT

63 Leave open. Out of the box, a DeviceNet device is preset for
address 63. Leaving address 63 open lets you get a new device on
the network without conflicting with another device.

2. Connect the scanner and any network interface to the network.

By first connecting the scanner and/or network interface device to the
network, you reduce the number of baud rate errors as you connect the
rest of your devices:

¢ Scanners and network interface devices use a fixed baud rate.

¢ Sensots and similar DeviceNet devices use autobaud to set their baud
rate. They wait for another device to communicate. Then they set
their baud rate to the same baud rate as the other device.

* By first placing a scanner or network interface on the network, the
other devices have a baud rate against which to set their baud rate.

* Initially, leave the baud rate of the scanner and network interface at
the default setting of 125K bits/s. If you want to change the baud
rate, wait until after you establish communication with all your
devices at the default setting (125K).

¢ See Set the Node Address of a Device Via a DeviceNet
Configuration Terminal on page 42 to set the scanner’s DeviceNet
address.
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baud = Fixed Baud Rate
Auto = Autobaud

40

3. Connect the rest of your devices to the network one at a time.

Out of the box, a DeviceNet device is preset for address 63. Connect
and set the devices one at a time to set the scannet’s DeviceNet
address. Otherwise the address conflicts may prevent communication
with them.

If a device has a switch to set its baud rate, set the switch to
autobaud, if available. Otherwise, set the device to the baud rate of
the network.

After you change the address or baud rate of a device via a switch,
cycle power to the device.

If a device has no switch or pushbutton for its address or baud rate,

see Set the Baud Rate of a Device Via a DeviceNet Configuration Terminal

below.

After you set the address of a device, check its network status
indicator. Typically, a solid red indicator means an address conflict or
problem with the baud rate.

Set the Baud Rate of a Device Via a DeviceNet
Configuration Terminal

Follow these steps to set the baud rate for your DeviceNet network via the
DeviceNet Configuration Terminal, catalog number 193-DNCT. For the rest
of the chapter, the terminal is referred to as the 193-DNCT terminal.

1. Connect the 193-DNCT terminal to the network. The following display
appears for 10 seconds which shows the unit setup and the baud rate
and node number values it has determined.

-
DEYICE NET HIM

— Baud: 1251 Auto; B2 <€———— Actual Terminal
Node Address
Actual Baud Rate Address = Fixed HMI MaclD

Auto = Auto Addressing
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The 193-DNCT terminal is shipped so that when it is placed on

a DeviceNet network for the first time, it automatically sets its
baud rate to that of the traffic on the network. The terminal
uses Auto Addressing to assign itself an unused network node
address.

5.

6.
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After 10 seconds a Network Who screen similar to the example
shown below should appear that displays all Nodes and associated
devices on the network.

NETWORK WHO Node: 43

0 ... DeviceNet Scanner
2 - 17320 24Vdc 8 Conf
3 - E1Plus

6 - E3 Plus (0.4 2A)
7 - SMC Elex Standard

8 - PowerFlex 700 VC 2
62 — This DeviceNet HIM

If the Network Who screen does not appear as expected, then the
193-DNCT terminal may be set to autobaud enabled and is not able
to determine a communication rate because no communication is
occurring on the network at this time.

Follow these steps to disable the autobaud feature and set the baud rate.

. On the 193-DNCT terminal keypad, press <ESC> Eﬁ .

. Select the AutoBaud option and use <Up Arrow> ﬂ to

select Disable.

Press <SEL> Eﬁ to advance to the BaudRate option.

. With the BaudRate option selected, use <Up Arrow> ﬂ to select

the appropriate baud rate.
Press <Enter> E to complete the node commissioning function.

Press <ESC> Eﬁ to exit setup.
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Set the Node Address of a Device Via a DeviceNet
Configuration Terminal

Follow these steps to set the node address of a device on your DeviceNet
network via the 193-DNCT terminal.

1. Connect the 193-DNCT terminal to the network. The following display
should appear for 10 seconds that shows the unit setup and the baud
rate and node number values it has determined.

-
DEYICE NET HIM

baud = Fixed Baud Rate — Baud: 125K Auto; B2 <«———— Actual Terminal
Auto = Autobaud Node Address

Actual Baud Rate Address = Fixed HMI MaclID
Auto = Auto Addressing

After 10 seconds a Network Who screen similar to the example shown
below should appear that displays all Nodes and associated devices on
the network.

NETWORK WHO Node: 43
0 ... DeviceNet Scanner
2 - 1732D 24Vdc 8 Conf
3 - E1Plus
6 - E3 Plus (0.4 2A)
7 -- SMC Flex Standard

8 - PowerFley 700 VC 2
62 — This DeviceNet HIM

2. Use <Down Arrow> .ﬂ on the 193-DNCT terminal to scroll down
through the list until the last entry for node 63 is highlighted, which
should read 63 - No Product Name.

3. Press <Enter> E to advance to the configuration screen.

4. Use <Down Arrow> ﬂ to select the Tools option.
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5.

10.

Press <Enter> E and a screen appears with the NodeComm
option highlighted.

. Press <Enter> E and the Node Commissioning screen appears as

shown below with the BaudRate option highlighted.

Node Commissioning

BaudRate: 125K
Address: 63

e
Because you do not need to change the baud rate, press <SEL> bﬂ to
advance to the Address option and highlight it.

Press the numbers on the key pad for the node number that you plan to
use for the device that was just installed on the DeviceNet network and
press <Enter> E._ .

When the address is changed an Apply Changes messages appears on
the screen.

)
. Press <SEL> Eﬁ to highlight the Apply Changes message.

Press <Enter> E to complete the node commissioning function.
After approximately two seconds, the 193-DNCT terminal re-initializes

and in another 10 seconds, the 193-DNCT terminal again displays the
Network Who screen. At this point, the new node appears in the table.
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Add the scanner to the Add the scanner to the I/O configuration of the controller to access the data
i i f k.
RSLogix 5000 Project of your networ

Add the Scanner to the /0 Configuration Folder

1. Right-click and choose New Module.

- 1769-L35E Ethernet Port LocalENE
&= Ethernet
55} CompactBus Loga
P | 7| HewModule.. [ |

Description

Status Offline

docule Faut

< Cross Reference  Chrl+E

‘reate 4 madule Properties Alt+Enter
2. Choose the type of scannet.
3. Click OK.
M Select Module Ed
b odule Description Wendar
+- Analog
= Communications
1769-50NA 1769 Scanner DeviceNet Allen-Bradley
2 1763-50MIE 1769 Scanner DeviceMat Allen-Bradley
+- Digital
+- Other
+- Specialky
Find.. | AddFavorte |
By Category By endor Favorites ]
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4. Select the Major revision of the scanner.

5. Click OK.

Select Major Revision

Select major revigion for new 1763-50MN /B
module being created.

Define the Properties of the Scanner

1. Name the scanner.

2. Set the scanner Minor Revision.

3. Choose the size of the input and output memory maps that the scanner
will allocate for each device it detects on the network. Valid values range
from 0 to 32 bytes per node.

4. If you need to make additional configuration changes, such as setting the
Requested Packet Interval (RPI), leave the Open Module Properties box
checked.

5. Click OK

Hew Module

Type:

Yendar:

17E9-5DM/E 1769 Scanner DeviceMet
Allen-Bradiey

(X

1 Hame

>||_oca|_s DM

Slat: 1 4:

Description: ‘

2 Revisor— T =]

v Open Module Properties

Input Size: |30 4 [32-hit]

Dutput Size: |30 _,;' [32-hit]

Electronic Keying: |Compatible Keying j

ak Cancel | Help

6. When the Module Propetties dialog appears, that is, if you left the Open
Module Properties box checked, make additional required configuration
changes.
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Implement AutoScan

46

Make sure that the appropriate version of DeviceNet scanner is used to
implement this feature. You must use the CompactlLogix 1769-SDN
DeviceNet scanner with firmware revision 4.1 or greater

This section describes how to set up the feature and how it operates. Notice
that explicit messaging is used for some of the steps. There are several ways
that an explicit message can be sent on DeviceNet.

* A user ladder program

* External programming/configuration devices, such as the 193-DNCT
terminal

¢ RSNetWorx for DeviceNet software

Since the purpose of the AutoScan feature is to eliminate the use of
RSNetWorx for DeviceNet, instructions on how to send an explicit message
via the class instance editor in RSNetWorx for DeviceNet are not covered in
this document.

1. Set up the physical network. Make sure all devices are addressed
appropriately, that is, there are no address conflicts, and are
communicating at the same baud rate.

The diagram below shows an example system using the 1769-SDN

scanner.

01

You can commission the node addresses via hardware switches on the
device(s) or through the 193-DNCT terminal.
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2. Setup I/0O allocation size in the scannet.

TIP

This step is optional.

The default AutoScan setting allocates a 4-byte entry in both the input
and output memory maps in the scanner for each slave device detected
on the network. This default size is chosen to accommodate the default

Logix native data size of 32 bits (DINT). If that is adequate for the

application, skip to step 3.

For applications where the user would like to customize the I/O

allocation size, the 4-byte allocation could be adjusted through an
Explicit Message to the scanner using the SetAttributeSingle service.
The entry allocation could be configured for 1 to 32 bytes per node.

One way to set the allocation size is described in section Configure 1/O

Allocation Size Via the User Program.

The following table lists devices that most commonly use the

AutoScan feature and their respective I/O allocation sizes.

Device Bulletin Number Input Allocation | Qutput
Allocation

ArmorStartDistributed | 2800/281D 1 byte 1 byte

Motor Controller

193-E Electronic 193 8 bytes 1 byte

Overload Relays

PowerFlex 40 22B 4 bytes 4 bytes

Adjustable Frequency
AC Drive
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Configure I/0 Allocation Size Via the User Program
Use the parameters shown in the MSG message setup screen below to adjust
the I/O allocation size. Make sure that the message is sent to the appropriate
DeviceNet Scanner.
Message Configuration - SetlOAllocation

Canfiguration™ l Eommunication] Tag ]

y . EEEs | This data tag should
eszage 2] Eenernc i .

e be configured as an
ServiF:e |Set Attribute Single j Source Element: | Setl0Allocation [~ — SINT, and should
Toee: Sowcslenghy [T ] (Bytes contain the value of
gz:j\’;?e "ID— [Hex] Class: ISD— [Hex) J the dezlrefd ;
Instance: |1 Attribute:| 11 [Hex] per-node Tixe

m mapping size (1 - 32)
D Enable 3 Enable Waiting 3 Start 2 Done Done Length: 0
2 Error Code: Extended Ermor Code: ™ Timed Out &
Errar Path:
Errar Text:
QK | Cancel Apply Help
IMPORTANT You can only change the /0 allocation size when:

« the scanner is in IDLE mode, and

« the AutoScan feature is disabled.

3. Execute an Explicit message to the scanner using the SetAttributeSingle
service to enable AutoScan. There are multiple ways to send an explicit
message on DeviceNet, including the following:

¢ Initiate AutoScan Via the User Program
¢ Initiate AutoScan via the 193-DNCT Terminal
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Initiate AutoScan Via the User Program

Follow these steps to initiate AutoScan using a MSG instruction.

1. Verify that the scanner is in IDLE mode, that is bit 0 in the scanner
control output word = 0, and that all slave nodes are connected to and
communicating on the DeviceNet network.

2. In the RSLogix 5000 programming software Tag Editor, create new tags
to initiate AutoScan via ladder programming as shown in the example

below.
| Name & | Alias For | Base Tag | Data Type | Style | Desciiption [
| | Locat AB:1769_50N_4
| |# Locat1:0 AB:1769_50N_3
|+ Toogle DINT Decimal
|| nitiste_autoscan MESSAGE
B

3. Create a MSG instruction that uses the new tags.

Toggle = G -~
o E M e - ER ——
Message Control  JgITE1E) 5 o —
- ERI—]

4. Configure the MSG instruction to use the proper parameters.

Message Configuration - InitiateAutoScan

Corfiguration” l Eommunication] Tag I

Meszage Type: |CIF' Generc ﬂ
%e;\g:ce |Sel Attribute Single ﬂ Source Element: | AutoScanEnable j
Source Length: 1 El: [Bytes]

5 N -
EE::IV;B 10 [Hex] Class: |90 [Hex]

I
Instance: |1 Attribute:|10 [Hex] New Ta
a..

2 Enable O Enable Waiting 2 Shart 2 Done Done Length: 0
2 Error Code: Extended Ermor Code: [ Timed Out &
Error Path:
Errar Text:

0k | Cancel Apply Help
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5. Set the path to your DeviceNet scanner.
Message Configuration - InitiateAutoScan
Configuration”  Communication® l Tag ]
Path: |DeviceNet_Scanner
DeviceMet_Scanner
2 [ = 4
[~ Connected v 3
3 Enable 3 Enable Waiting 3 Start 3 Done Done Length: 0
2 Error Con Extended Error Code: [~ Timed Out &
Errar Path:
Emor Text:
0K Cancel | Apply Help
6. Return the scanner to Run mode, that is bit 0 in the scanner control
output word = 1, and the scanner status display should display the
scanner node address.
The previous example is from RSLogix 5000 programming software; refer to
the appropriate user manuals to determine how to perform explicit messaging
in other PLC platforms.
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Initiate AutoScan via the 193-DNCT Terminal

Follow these steps to enable AutoScan using the 193-DNCT terminal, version
2.1 or higher.

1.

10.

11.

Put your controller into Program mode, and verify that the scanner is in
Idle mode (CommandRegister.Run = 0) and that all slave nodes are
connected and communicating on the DeviceNet network.

Plug the 193-DNCT terminal into the DeviceNet network.

In the Network Who dialog, press <Up Arrow> a navigate to and
select the first line (0 - 1769-SDN DeviceNet Scanner).

Press <Enter> E to go to the scanner’s configuration dialog.

Press <Down Arrow> -ﬂ to navigate to Scanner and press <Enter>

Press <Down Arrow> -ﬂ to navigate to AutoScan and press

<Enter> E .

The AutoScan Setup dialog appears.

If AutoScan is selected and set to Enable, press <Up Arrow> i
change the setting to Disable.

Press <SEL> Eﬁ to scroll down to Save. This disable the AutoScan
feature.

)
Press <SEL> Eﬁ to scroll down to Mapping.

Type in the number of bytes that you want to automap to each
DeviceNet node, that is, 1...32. The default is 4 bytes.

)
Press <SEL> Eﬁ to scroll down to Save, and press <Enter> E to
commit your byte size selections.

The AutoScan feature is now configured with the byte size entered in

step 9 and step 10. For the 1769-SDN scanner to remap the network with
this new setting, the AutoScan feature must be re-enabled.
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12. Change AutoScan setting to Enable and press <SEL> bﬁ to scroll
down to Save.

TS Ll When setting the AutoScan mode.from Digable .to Enable, the
1769-SDN scanner clears all existing configuration.

Notice that the 1769-SDN module status indicator flashes red and back
to green, while the status display momentarily shows 72.

When the AutoScanning is complete, the status display blinks between
65 and the node address of the scanner.

13. On the AutoScan set-up screen, press either the <Up Arrow> ﬂ or

a
<Down Arrow> &8

14. Press <SEL> bﬂ twice and then press <Enter> E to save your
changes.

15. Press <ESC> Eﬁ three times to return to the Network Who screen
on the 193-DNCT terminal.

If all the devices on the network are properly mapped, the scanner status
display blinks back and forth between 80 and the node address of the
scanner.

Wi'Fh 193-DNCT terminal, version 2.1 and higher, the
active nodes line on the Network Who screen should

show a number that exactly matches how many slave
devices are on the DeviceNet network.

If the number on the active nodes line doe not match the
number of slave devices on the network, the cause
typically is one of the following:

« The consume |/0 data size of a device is greater than the
selected 1/0 allocation size.

 The slave device is not on the network.

16. Put the controller into Run mode and verify that the scanner is in Run
mode (CommandRegister.Run is 1) in the scanner control output
word = 0.

The scanner status should display only the node address of the scanner.
If it is flashing other codes as well, refer to Chapter 8, Troubleshooting for
more information.
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Additional Considerations
Regarding AutoScan

Publication 1769-UMO09E-EN-P - August 2009

The factory default setting for AutoScan is disabled for all products.

Make sure that input or output data memory size in the scanner is large
enough to accommodate the size required based on the number of nodes on
the network and the AutoScan I/O allocation size per node.

TIP

Nodes 0...67 inclusive are scanned and added to the scanlist if
they are not already mapped and |/0 space exists. For
maximum capacity for slave devices, the scanner node address
could be configured as node 62; node 63 could also be used but
to avoid duplicate node address issues with a new device, this
is not recommended.

IMPORTANT

According the ODVA DeviceNet Technical Overview, the
maximum number of nodes on a DeviceNet network is 64.
However, the normal useful number of slave nodes is 62
because:

« the DeviceNet scanner requires a node
and

 we recommend that you leave node 63 unused for devices
that are added to the network in the future.

If a network interface is used on the network, and the above
bullets are taken into consideration, then the useful number of
nodes becomes 61.

EXAMPLE

If the I/0 allocation size per node is configured for 16 bytes and
there are 32 slave devices on the network (node addresses 1 -
32), AutoScan requires 16 bytes x 32 = 512 bytes (128 DINT) of
/0 space in both the scanner's input and output table.
Assuming it is a CompactLogix system, the maximum scanner
input data table size is 90 DINT and 90 DINT for output. The
required space exceeds what the 1769-SDN can support. The
user would need to adjust the I/0 allocation size or reduce the
slave device count on the network to include all of the devices
in the scanlist.

Devices outside of the scanner's allowable 1/0 image space
will be rejected and will not be included in the scanlist.

See Scanlist on page 54 for an accurate maximum node count by allocation size.

53



Chapter 4

Automatically Configure a DeviceNet Network

54

Scanlist
Data Allocation (bytes) Max Node
1 61
2 61
3 61
4 61
5 61
6 60
7 51
8 45
40
10 36
11 32
12 30
13 27
14 25
15 24
16 22
17 21
18 20
19 18
20 18
21 17
22 16
23 15
24 15
25 14
26 13
27 13
28 12
29 12
30 12
31 "
32 "
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The AutoScan feature is automatically disabled in the scanner as soon as the
scanner configuration is modified by RSNetWorx for DeviceNet software. For
example, any manual changes to the scanlist using RSNetWorx for DeviceNet
software disables the AutoScan feature in the scanner.

One new status code has been added to the Node Status list. This code is
presented in the Node Status Table.

Status Code (Decimal) Description of Status

65 AutoScan Active (Scanner only status)

When the scanner is in Run mode with AutoScan enabled, the scanner display
alternates between 65 and the scanner node address.

When a scanner is transitioned from Run mode to Idle mode while AutoScan
is enabled, it only scans the network for nodes that are not already in the
scanlist. However, while in Idle mode, an AutoScan DISABLE to ENABLE
transition causes the scanner to erase the existing scanlist and scan for all
nodes on the network.

The AutoScan feature checks for the Quick Connect setting in each slave

device and enables Quick Connect in the scanner if it is enabled in the slave
devices.
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Type of Connection that the Scanner Sets Up

The type of update (connection) that the scanner sets up with each device
depends on the device. The scanner chooses the first connection type that the
device supports in this order:

1. change-of-state (COS)

2. polled

3. strobed

4. cyclic at 1000 ms
The scanner tries to set up a change-of-state connection. If the device doesn’t
support change-of-state, then the scanner tries to set up a polled connection,
etc. The type of connection that the scanner sets up may #of be the default for

the device.

As an option, you can allocate more memory for each device.

] Consideration:

Description:

The scanner sets-up communication with
any device that fits within the allocated
memory size.

The scanner automatically sets up communication with those devices that fit within the
memory allocated for each address.

« For example, if you allocate 2 DINTs (8 bytes) per address, the scanner sets up
communication with any device that sends or receives 0 - 8 bytes of data.

« The scanner adds as many device as it can until it runs out of memory.

« If you give too much memory to each address, you may not have enough memory for all
your devices.

If a device needs more memory than is allocated, the scanner skips it and does not set up
communication with it.

IMPORTANT: If the Produced data size is greater than the configured I/0 allocation size,
the device is added to the scanlist with a produced size set equal to the I/0 allocation size.
When this happens, an /0 connection is made with the device. But it errors and error code
#77 is displayed on the 1769-SDN for the device’s node number.

For example, if you specify 2 DINTs (8 bytes) per address but a device sends 9 bytes, the
scanner does not add the device to the scan list.

Manually editing the scan list turns off
AutoScan.

‘ The scanner skips devices that are too large.

If you use RSNetWorx for DeviceNet software to edit the configuration of the scanner, the
scanner turns off AutoScan. Do not turn it back on or you will clear the configuration that
you just entered.

For example, if you use RSNetWorx for DeviceNet software to manually add a device to the
scan list, the scanner turns off AutoScan. If turn on AutoScan again, the scanner clears out
the current configuration and starts over.
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Access Device Data When you add the scanner to the I/O configuration of the controller,
RSLogix 5000 software automatically creates a set of tags for the input, output,
and status data of the network:

=55 Conkraller MyProject_1
Bl ontroller Tags

-[23 Contraller Fault Handler *
L [23 Power-Up Handler

#& Controller Tags - MyProject_1{controller)

S cope: IM_I,IF'ru::ieu:t_'I [u:u:untru:ullj Show: IMDdU|E j So
input data from the scanner ~_ I Tag Mame “ | Vs
P | Local:2:| )
output data for the scanner ¥ Local2:0 i
status data from the scanner — B Leeeh s !
The tags for your DeviceNet data follow this format: I
‘ location ‘ ‘ ‘type ‘ ‘ Data ‘ ‘ 10_offset ‘ ’ bit |
= QOptional
Where Is ‘ |
location location of the scanner in the system |
If you have the 1769-SDN scanner in a Then location is |
local chassis Local:slot_number_of_scanner |
remote chassis adapter:slot_number_of_scanner
where:
adapter is the name of the EtherNet/IP or ControlNet module in
the remote chassis.
type type of data: |
Where Is |
input from a device I |
output to a device 0 |
|0_offset_address | address of the device on the DeviceNet network (based on 4 bytes per node) |
bit specific bit within the data of the device |
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‘ Conveyor_Stop

Comveyor_Start <Local2:0.0atal4].0x
JE
1 C

While you can use the input and output tags of the scanner directly in your
logic, it is a lot easier to use alias tags.

Corveyor_OnCommand —

alias tag — a tag that represents another tag
« Both tags share the same data.

Corveyor_OnCommand
<Local2:0.0atal4].0x
1E

J C

1 L

» When the data changes, both tags change.

 Analias tag provides a descriptive name for data,
such as DeviceNet input or output data.

As an option, create tags that describe each device without pointing them to * Ifthe location of the data changes, simply point the
the actual addresses of the devices. Later, convert the tags to aliases for the alias tag lets to the new location without editing

data of the devices.

58

your logic.

1. Enter your logic.

2. Type a descriptive tag name for the DeviceNet data.

3. Right-click the tag name and choose New...

=10l.x]
2 pp CEETEGCEGES 2 B
3 f z l——* Mew "PhotoEye_RawData"... N | 2
2 )
& Cut Instruction ChrlH
(End) Copy Instruction ZhrHC
B Paste Chrl+y
[
4| ¥ | yMainRoutine / 1 | ¥
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4. Select the Alias button.
5. Select the tag that this alias tag represents.
6. Select the scope for the alias tag.

7. Choose OK.

x
Marne: IPhntaEye_F!awData
Diescription: Cancel |

Help |
.
Tag Type: 9

4 * Aliaz
" Produced |1 j COREUTTENS:
£ Consumed
5 Alias For: [FocaizTDatalzl0 @
Data Type:
e L IBDDL B | Eamfigure:.. |
6 5 g f
P Scope I M ainProgram _JH
Sityle:
< IDecimaI _ﬂ
! |
i __________ |
Tag Mame
[=lLocatZ| Select the address of the data.
J_ocal:Z:I.StatusRegister — (Click ¥ to select a bit.
[=-Local2:| Data
1 E: o1 (2 (3|4 |5|6|F
/89 101112131415
16[1F[18[19|20|21 (22|23
) ncal 2| Datal 31 24|25|26|27| 28| 29(30|31
Look inthe ———— " Eontwller Scoped Tags
controller-scoped tags. Program Scoped Tags |
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Put the Scanner in Follow these steps to run the DeviceNet network.

Run Mode

1. Place the controller in Run/Remote Run mode.

2. Set the following bit of the output structure for the scanner.

If you want to Set this bit To:
run the network ...0.CommandRegister.Run 1
not run the network (idle mode) ...0.CommandRegister.Run 0

3. Check to see if the scanner is in Run mode, by making sure an 80 status

code does not appear on the scanner’s display.
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Manually Configure the DeviceNet Network

This chapter describes how to configure the DeviceNet network using RSLinx
and RSNetWorx for DeviceNet software. This table describes what this
chapter contains and where to find specific information.

Topic Page
Software Versions 61
Install the Software 62
Use RSLinx Software to Configure Your 62

DeviceNet Driver

Use RSNetWorx for DeviceNet Software to | 64
Configure the 1769-SDN Scanlist

This table lists the software and revision level required to operate with the
1769-SDN scanner module.

Function Software Version
Communication RSLinx 2.30 or later
DeviceNet configuration RSNetWarx for DeviceNet | 3.00 or later
Ladder logic programming software RSLogix 500 5.00.10 or later
RSLogix 5000 8.02 or later

You will also need one of the following interfaces to use your computer to
communicate with the DeviceNet network:

* 1770-KFD RS-232 DeviceNet adapter
¢ 1784-PCD or 1784-PCID DeviceNet interface card

If your RSNetWorx for DeviceNet software does not include the required

Electronic Data Sheet (EDS) file, go to http://www.ab.com/networks/eds.

Register the new EDS file using the EDS Wizard in RSNetWorx for
DeviceNet software. Access the wizard from the Tools menu.
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Install the Sof‘tware Follow these steps to install RSLinx and RSNetWorx for DeviceNet software
1. Insert the software CD-ROM in the drive.

The CD-ROM supports Windows Autorun. If you have Autorun
configured, the installation will automatically start when you insert the
CD-ROM in your drive. If you do not have Autorun configured,
perform steps 2 and 3.

2. From the Windows Start menu, choose Run.
3. Browse for the Setup program on the CD-ROM and open it.
4. Follow the prompts that appear as you install the software.

After software installation is complete, you will use RSLinx software to
configure your DeviceNet driver and RSNetWorx for DeviceNet software to
configure the network.

Use RSL"])( Software to Follow these steps to configure the DeviceNet driver.
CO_nflgure Your DeviceNet L Start RSLinx softwarc.
Driver

File  Edit View [y i Station DDE/OPC ‘window Help
=] 5] 5| B

Configure Shortcuts.
Configure Client Applications.
Configure CIE Options...
Configure G ateway.

Driver Diagnostics..
CIP Diagnostics...
Gateway Diagnostics.

Canfigure communication hardveare:

[ 06/28/99 | 04.20PM
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2. From the Communications menu, choose Configure Drivers.

3. From the Available Driver Types pull-down menu, choose Add /New.

Configure Drivers

[~ Available Driver Types:

1747-PIC / AIC+ device

DF1 Slave Driver

5-5 5D/5D2 for DH+ devices
Virtual Backplane [SoftlogixGe:
Devicelet Drivers [1 /
PLC-5 [DH+] Emulator driver
SLC 500 (DH485) Emulatar driver
1784-PCMK for DH+/DH-485 devices
SoftLogix5 driver

Close
=l addNew... | =
| [RS-232DF1 devices Help
Ethermet devices
0 1784-KTC[<) for ContralNet devices
1784-KT /KTR(D)/PKTX(D] for DH+/DH-485 devices
DF1 Polling Master Driver Status
1784-PCC for ControlNet devices = Configure...
1784PCIC(S] for Controet devices Punning S

Remote Devices via Ling Gateway

Startip

Start

LK

Delete

4. Select your driver.

DeviceNet Driver Selection - R5Linx DeviceNet-3

Rn GKWEll Available DeviceNet Drivers:
Allen-Bradlew 17 70-KFD
snr‘wnn[ Allen-Bradley 1771-SDNPT
Allen-Bradley 1747-SONPT
Allen-Bradley 1784-PCIDS

Select | Lancel

5. Your driver setup will depend on your particular system setup (COM
port, communication rate, node address). Choose the appropriate

settings for your system.

Allen-Bradley 1770-KFD Driver Configuration

% Allen-Bradiey 1770:4FD Driver
Diriver Revision: 206
Copyright € 1333

Allen-Bradley Compary
A Divizion of Fockwel Automation

— EFD Driver Setup

Sernial Port Setup

Data Fiate

Fort Select  [COM 1 ©
IE?BDD 'I

DeviceMet Port Setup
Mode Address |52 ﬂ

[ata Rate

Modem Setup
[T Use Modern Dialer
I Displaykfa

[Earfaure [ialer |

Thig port iz nok cunrently in use,

.

Cancel | Help |

The software will take a few seconds to configure the driver.

63



Chapter5  Manually Configure the DeviceNet Network

6. .Click OK.
Add Hew B5Linx Driver

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

|1770KFD-1

7. Click OK to use the default driver name.
8. Minimize RSLinx software.

You will use the driver you just configured to browse and configure the
network with RSNetWorx for DeviceNet software.

USE RSNetWO rx for This manual assumes a certain level of familiarity with RSNetWorx for
DeViceN et SOﬁware to DeviceNet software. For detailed information on RSNetWorx for DeviceNet

conﬁgure the 1769-SDN software, refer to your software’s documentation.
Scanlist Set Up an Online Connection

Follow the procedure below to set up an online connection to the DeviceNet
network using the 1770-KFD driver.

1. Start RSNetWorx for DeviceNet software.

L7 DeviceNet - RSNetWorx for DeviceNet

File Edit View Metwork Dewice Took Help
Be-aasme|e/leaalftla=m 8]
Hardware —————— x| =l

=] g Devicelet

Category
+ AC Drive
Barcode Scanne
Communication &
Devicelet to 5C§
Dodge EZLINK
General Purpose
Generic Device
Hurnan Machine
Inductive Prosimil
Limit Switch
Phatoelechic Sel
+-4 Rockwell Autom.
SCaNport Adapt
§ Wendor
Rockwel Autom:
Fockwel Autom:
Fockwel Autom:
Fockwel Autom:

1 I I s |4 ‘ 4 | )| Bl Graph | Spreadshest k Masten‘SIéJiI Dl
High
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2. From the File menu, choose New.

If you have ControlNet configured on your system you may see this
dialog. Otherwise, proceed to step 4.

MNew File
Configuration Types | D' ezcription
ontrolMet Configuration ControlMet Files [*.xc)

ﬁ DeviceMet Configuration  DewviceMet Filez [*.dnt]

] I Cancel |

3. Select DeviceNet Configuration and click OK.

4. Click the Online button = =% on the toolbar.

A list of the available networks will appear. Your list may be different
from that shown below, depending upon the drivers you have
contigured on your system.

Mew File
Configuration Tepes | Dezcrption
ContralMet Configuration ControlMet Files [*.xc)

ﬁ DeviceMet Configuration  DeviceM et Files [ dnt]

] I Cancel |

5. Select your DeviceNet driver and click OK.

You will be prompted to upload or download devices before going
online.

DeviceNet Configuration Services | x|

& r'ou must either upload or download devices before viewing their onling configuration.

For more information, press F1

il Help |
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6. Click OK to upload the devices and go online.

RSNetWorx for DeviceNet software begins browsing for network
devices. When the software is done browsing, your network is displayed.

1?&9 50N 1790D-2BNEE 17910-83BSF  17G9-ADMNSS  1761-MET-DN PCB-P447
Scannﬁr & Univ Inf 2 Sink Insg Dewice Met

PTTEET

RSNetWorx for DeviceNet software performs a single pass browse
when you go online or choose the browse feature. The software will poll
for devices one time and display the results. If a node that was online
later goes offline, there will be no live indication in RSNetWorx for
DeviceNet software. You must manually perform a browse to detect the

missing node.

Click the E button to manually perform the browse.

If RSNetWorx for DeviceNet software fails to find a device, check the
physical connection to the device. If the physical connection is intact,
verify that the device’s communication rate is the same as the
communication rate of the DeviceNet driver.

If your RSNetWorx for DeviceNet software does not include the
required electronic data sheet (EDS) file, go to
http://www.ab.com/networks/eds.

Use the EDS Wizard in RSNetWorx for DeviceNet software to register
the new EDS file. Access the wizard from the Tools menu.
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Set the Node Address

Once the network browse is complete, the node addresses appear to the right
of their icons.

Use this procedure to change the node address of devices on the network
(such as a photoeye). You can also change the network communication rate
(baud rate) of some devices. Depending upon the device, you may need to
cycle power for communication rate changes to take effect.

The controller must be in Program mode, ot the scanner module in Idle mode
(bit 0 of the Module Command Array = 0), for the scanner module to accept

the configuration information.

1. From the Tools menu, choose Node Commissioning.

-¥. Node Commissioning

— Current Device Setting

MNode &Address Exit |
Metwork Data B ate Help |

—MHew Device Settings

Mode Address ID _I: Aol |
Metwork Data Fate I vI

W arningl
Metwork Data Fate should not be changed on an active netwark.
Mew Metwork Data Rate will nat take effect until power iz cycled.

67



Chapter5  Manually Configure the DeviceNet Network
2. Click Browse.
Device Selection 2] %]
r | want to input the address for the device on the selected o |
rietwork.
Cahcel
Address: = 4|
ress ||:| _Ij
v Autohrowse Eiefrest I y ] Brawzing netwark,
EQ Wiorkstation, 5L%-527 | | Addiess | Device Type
#hag LineGateways. Ethe | ] 00 1747-5DN Soanner Module
=as INIEGERINTTED | 8 05 1761-NET-DNI Series B DeviceNet
J gg Egjig? [5” M0 1761-NET-DNI Series B DeviceNet
‘ T g 07 1761-HET-DMI Device Met Interface
i 05, 1761-NET-DI .@52 Whark station
L] 07 1781-NET-DI
B B2 wWorkstation,
H-25 AB_DF1-1, DF1
< | ] |4l | 0
3. Select the DeviceNet network.
The devices on the network will appear in the right panel of the dialog.
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4. Seclect the device you are commissioning in the right panel and click OK.

You will see the Node Commissioning dialog with the current settings
for your scanner module.

The default scanner module settings are as follows.

* Communication rate = 125 Kbps
* Node address = 63

¥ Node Commissioning

5. In the Node Address box, enter the new node address.

6. Click Apply and Exit the dialog.
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Configure the 1/0 Devices

The information in this section will focus on the scanner module’s
configuration and parameters that you can change by using RSNetWorx for
DeviceNet software.

This dialog shows how a DeviceNet network is shown within RSNetWorx for
DeviceNet software. As you can see, node one is a 1769-SDN scannet.
Double-click on the scanner module to view or modify the scannet’s

parameters.
File Edit Yiew Metwork Device Tools Help E
CICAY - IR BRI RE=
Hardware x| 1?698DN 17900-86%E8B 1791D-8B8P  1769-ADNMA 1761-NET-DN  PCB-P447 _‘l
Scanner 8 Univ I/ 8 Sink In/ Device Net
= @ Devicelet =

= @ Category
) AcC Drive
Barcode Scanner
Communication Adapter

Incluctive Proximity Switch
Limit Switch
[] Mator Protectar

| PhotoelectricISensor _l_'l -
- 2 M| 4| »| M)\ Graph { Spreadsheet Master/Slz | « _’l—‘
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General Tab

This dialog shows the properties that RSNetWorx for DeviceNet software
displays for the 1769-SDN scanner module.

£L.1769-SDN Scanner Module-1

General | Modulel Scanlistl Irpit I Dutputl ADR I Summaryl

1763-5DM Scanner Module

Mame: 7 ner Module-1

Description:

Address: I‘I _I:j

Drevice Identity [ Primary |

Wendor: IHockweII Automation - Allen-Bradley [1]

Type: IEommunication Adapter [12]
Device: I‘I?BS-SDN Scanner Module [105]
Catslog  [1765-5DN

Revision:  [2.001 :l :l
QK I Cancel | Apply | Help |

Available items are accessed through a series of tabs located across the top of
the dialog. The General tab is the default tab and provides information relative
to the module.

If you ever need product support, you will need to provide the revision
number when you contact Rockwell Automation Technical Support.
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Module Tab

-:"-;- 1769-5DN Scanner Module 2=

General Module I Scanlistl Input I Dutputl ADR I Summar}ll

Interscan Delay: P Wpload fram Seatner |
an[:l?;?;::dtlo:‘oﬂ Ratio: I1 _lj Doysrilnad b Scanner |
odule Defaults |

Slave Mode... |

Advanced... |

176350 M:

Platfarm: I CompactLogis h l
Slat: I-I _,::'

ok I Cancel Apply Help

Interscan Delay

This parameter defines the delay time the scanner module uses between scans
of the DeviceNet network. If you have slave devices configured for polled
behavior in the 1769-SDN scanner module scanlist, Interscan Delay (ISD)
defines the amount of time the scanner module waits between DeviceNet 1/O
updates.

Increasing the ISD time causes a longer network scan, which adversely affects
overall input-to-output performance. However, the increase allows lower
priority messages to get more network access. These lower priority messages
include those used to do network browsing and configuration
upload/download functions. So, if these network functions ate sluggish on
your system, increase the ISD time.
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Each waveform shows polling frequency
for the given Foreground to Background

Foreground to Background Poll Ratio

Devices set for polled behavior can be polled on every I/O scan (foreground)
ot they can be polled less frequently (background). Setting a device for
foreground or background behavior is done when you configure each device
in the scanner’s input section.

Foreground/Background Polling Behavior
FxB1B; B3 By Fx BB, B3 By FxB1 B, B3 By FxB1B;B3 By

Poll Ratio. Poll Ratio = 1
FxB1 B, Fx B3 By Fx B B, Fx B3 By

Where:

) Poll Ratio =2
Fx = x foreground slave devices.
By = 1st background slave device. Fy By Fx B, Fx Bs Fx By
B, = 2nd background slave device. Poll Ratio = 4
B3 = 3rd background slave device.
B, = 4th background slave device.

Module Defaults

Publication 1769-UMO09E-EN-P - August 2009

Clicking Module Defaults sets Interscan Delay and Foreground to Background
Poll Ratio to the following values:

¢ Interscan Delay: 10 ms

* Foreground to Background Poll Ratio: 1
Slave Mode

Enable Slave mode only if you want to use this scanner module as a slave.
Clicking Enable Slave Mode opens this dialog;

—Stobed:———————— Cameel |
T Size: ID _I:j Bytes Help |

~Palled:—— Change of State / Cyclic:
S ID _I:j Byies & C0s € Gyl

. = R Size: ID j:
T Size: ID _I.j Butes - = Bytes
T Size: ID _I:j Bytes

A
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This parameter enables the slave functionality of the scanner, and lets you set
the I/O behaviot, with the amount of data to be exchanged. The Slave mode
settings are described in this table.

Slave Mode Settings

Connection Format

Description

Strobed

Not supported by the 1769-SDN scanner module.

Polled

Values entered into Rx and Tx parameters define how
much data will be exchanged over the polled connection
that owns the scanner’s slave 1/0. Maximum size is 128
bytes.

Change of State / Cyclic

Values entered into Rx and Tx parameters define how
much data will be exchanged over the change of state or
cyclic connection that owns the scanner’s slave 1/0.
Maximum size is 128 bytes.

Advanced Module Settings

Clicking Advanced opens this dialog.

14

Advanced Module Settings

WARNING:

Moditying these settings may dizrupt netwaork
communication. Do not modify unless
instructed to do 2o by a technical support
representative.

Expected Packet Rate: =1

Transmit B etries: I‘I _I:j

oK I Cancel |
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Expected Packet Rate (EPR)

When the scanner module opens a polled ot strobed I/O connection, it sets a
maximum timeout (expected packet rate) with the device. If the device does
not receive a packet from the scanner module within four times the EPR value,
the slave device drops the connection. If the scanner module does not receive
a packet from the slave within four times the EPR value, it drops the
connection and periodically attempts to open a new connection.

When a connection is dropped, status bits in the scanner module identity that
the slave is not online. Slave behavior when a connection is dropped is a
function of the slave device. If the slave is an I/O device, the outputs will be
cleared, held at last state, or set to a fault condition (refer to the slave device’s
documentation for actual 1/O behavior when a connection is dropped).

The EPR default value is 75 ms.

IMPORTANT Changing the EPR_ number should be done carefully because it
effects how long it takes the scanner module to detect a

missing device.

Transmit Retries

Transmit Retries specifies the number of times the scanner module attempts to
retransmit a change of state or cyclic message that has not been acknowledged
by the slave device. The connection is not necessarily dropped as a result of
reaching the retry limit.
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Scanlist Tab
The Scanlist defines which devices on the DeviceNet network ate owned by
the scannet.
£L.1769-SDN Scanner Module-1
Generall Module  Scanlist | Input I Dutputl ADR I Summaryl
Available Devices: Scanlist:
i) 06, 1769-4DN Compact ... ==02, 17900-88Y5B 3 Uiy ..
£ 08, 1761 NET-ONI Devie.. > | [a=004, 17910 -685P & Sink ..
_I EI 14, 1761-MET-DMI Devic...
<
»|
<«
™ Automap on Add [T Node Active
Wpload from Scanner... | e
Download to Seanmer... | Tl Brodhet Cods
- ™| W ajor Fevision
[~ Winor | or higher
ak. I Cancel | Apply | Help
Available Devices
These are the devices on the network that have the ability to be slave I/O
devices. Slave-capable devices do not have to be used as slave I/O by a
scanner. They may alternately be used as slave I/O by another scanner module
on the same network, or they may have dual functionality. An example of a
dual function device is the 1761-NET-DNI module. The DNI can be used as
slave I/O, ot as a communication interface for PLCs ot other DF1 full-duplex
devices.
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Scanlist

These devices have been assigned to be slave I/O to this scanner. A slave
device on the DeviceNet network can be owned by only one master at a time.
Devices in the scanlist are configured using the input and output tabs.

Automap on Add

Automap allows a slave’s I/O to be automatically mapped into the scanner’s
input or output image tables when the slave device is added to the scanlist. do

Automap Options

[rata Alignment:

R not check this box if you intend to map a slave device into a particular input or
Ewte Align .
o e | output memory location.

If you do select Automap, you will be prompted to choose how the data
should be aligned in the scanner.

Edit I/0 Parameters

These parameters will vary depending upon the slave device. Information on
configurable parameters is usually provided in the device’s documentation.

Electronic Key

The electronic key is used to make sure that a particular slave device always
matches the intended device when the scanner module initiates a connection
to it. When one of the devices in the Scanlist section is highlighted, these boxes
may be checked to indicate to what extent the key parameters must match the
actual device on the network. A match of just Device Type can be selected or
the additional parameters of Vendor ID, Product Code, Major Revision, and
Minor Revision may be incrementally added.

For Major and Minor Revisions, you can select or higher to indicate that either
an exact match, or some higher revision value of the revision is required.

If the scanner module detects a mismatch with any of the key parameters

checked, an AutoVerity failure will occur for that slave device and the scanner
module will not continue the connection allocation process.
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Input Tab

The input tab dialog lets you to define how data from all of the scanner’s slave
devices are mapped into the input image of the controller.

%1769 SDN Scanner Madule 1 HE3

Generall Modulel Scanlist  Input |Dutput| ADR I Summalyl

Autoiap |
&= (14, 1791D-866P :
o) 06 1763ADM Co.. COS 36 E2O ﬂl
C0S 8 Ne
Advanced... |

5 &l Options... |

Iemony: IDiscrele 'l Stant word: |0 _I:j

04, 17510-8B8P 8 Sink In...
[ 06, 1769-ADM Compact |40 Adapter
[E] 0B, 1769-A0M Compact |40 Adapter
70 06, 1769-ADM Compact |40 Adapter
il 0B, 1769-A0M Compact |40 Adapter
72 MR 17RI-ANM Camnact 10 Adanter L=l

ok I Cancel | Apply | Help |

In this example, four input devices are mapped into the scanner’s input image.
The dialog shows each device’s:

* node number.
* catalog number.

* connection type used between the scanner module and the slave device
(strobed, polled, cyclic, or change of state).

amount of data that will be exchanged (in bytes).

word within the controller’s input image where the data will appear.
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Advanced

The scanner module allows each node’s slave data to be broken up
(segmented) into separate input image areas. This capability lets you group
data from multiple slave nodes into contiguous memory locations. This is

simply an ease-of-use feature. For maximum performance, do not segment a
slave device’s data.

Offset
2 <not mapped>
3 <hot mapped:>
4 <hiot apped:>
< | [+
—Map From: Map To:
Meszsage: Cos - HMemary: IDiscrete 'l
Bute: 0 ;I Wiord: BE _I
Bit 0 — Bit:

Ji

Apply Mapping | Bit Length: |2
Delete Mapping | ’WI Help |

Output Tab

The output tab dialog lets you define how data from the scanner module is
mapped to the outputs of the slave devices.
£L.1769-SDN Scanner Module-1

Generall Modulel Scanlistl Input  Output |ADF| I Summaryl

Autotdap |
Unmap |
Advanced... |

- | Options...

Memory: IDiscrete 'l Start Word: ID _I:j

=i (14, 17910 -883P
[ 06.17659:4DN Co... COS
g 08, 1761-NET-DN... COS

7
2 0 /...
E 04, 17310-8BEP 8 Sink In...
4 0, 1769-4DM Compact /0 Adapter

5 08, 1761-MET-DMI Device Met Interface

5

7

g

08, 1761-MET-DMI Device Met Interface
08, 1761-MET-DMI Device Met Interface
MA 17R1-MFT-NMI Device Met Interfars ;I

QK I Cancel Apply | Help |
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In this example, four output devices are mapped into the scanner’s output
image. The dialog box shows each device’s:

* node number.
* catalog number.

* connection type used between the scanner module and the slave device
(strobed, polled, cyclic, or change of state).

* amount of data that will be exchanged (in bytes).

* word within the controller’s output image.

Auto Device Replacement (ADR) Tab

The Auto Device Replacement feature automates the replacement of a failed
slave device on a DeviceNet network by returning it to the prior level of
operation. This includes Configuration Recovery (CR) and Auto-address
Recovery (AAR).

CR allows a slave device to be removed from the network and replaced with an
identical slave device configured at the same communication rate and node
address as the device being replaced.
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ADR allows a slave device to be removed from the network and replaced with
another identical slave device that is residing on the network at node address
63 and is not in the scan list. The replacement device will have its node address
automatically changed to that of the device being replaced. Depending on the
level of revision keying, it may be possible for the node address of the
replacement device to be changed but not brought online due to a
revision-keying mismatch.

The 1769-SDN scanner module can handle any number of device failures
simultaneously, however, the AAR feature will be disabled for devices that
have the same electronic key. The CR feature will remain active. In this case,
you must use the Node Commissioning tool that ships with RSNetWorx for
DeviceNet software to change the node’s address.

If the electronic key of the replacement device differs only by revision, the CR
feature may not work. Before replacing any device, you should make sure that
the configuration parameters of the replacement device are compatible with
the existing device.

IMPORTANT This_ behavior may_introduce a possible safefty haza_rd for_
devices such as drives. Use the full electronic key, including

revision. You must be using a 1769-SDN scanner module and
RSNetWorx for DeviceNet software to enable electronic key
revision checking.

Important Considerations

Keep the following in mind when using the ADR feature with RSNetWorx for
DeviceNet softwate:

» ADR is intended for use in single-master environments.

* The CR and AAR features can be used only with devices that are in the
scanlist of the scanner.

* The AAR feature can be enabled for a device only if the CR feature is
also enabled.

* The CR feature cannot be enabled for devices that have no writable
parameters (for example, a device that is entirely configured using
hardware switches).

RSNetWorx for DeviceNet software will notify you of devices that have
no writable parameters.

* The AAR feature will not work for devices that do not support changing
the node address over the network.
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Configure ADR Parameters

On the ADR tab, you can configure the ADR parameters for the 1769-SDN
scanner module. Using the controls on this tab, you can select ADR
parameters and enable or disable this functionality either globally or on a
device-specific basis.

Configure each device on the network. If online, make sure that the
configuration is synchronized with the online devices.

1. On the ADR tab, select the device you want to configure to use ADR.

£L-1769-5DN Scanner Module-1

Generall Modulel Scanlistl Input I Output  ADR |Summary|

= Wpload from Seatmer |
Awailable Devices: Dovinload to Seanmen |

Node [20R [ #Bye _
==02,17300-5.. - - -~ ADR Space [in Bytes]
S 04179108 - .
’ Tatal; 45760 est
[ o8, 1783:40... - . I
B oz 1781 0ME.. - . - W
—ADR Settings:
™| Eonfiguration
Fecoven
™| suta-sddress
Becaverny
<] | 2l Laad Device Corfig |

QK I Cancel | Apply | Help |

2. Click Load Device Config,

This will load the configuration of each device selected into the scanner
module configuration software. If you are online, but did not upload the
network, the configuration retrieved for the devices may not be what is
actually used online.
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3. Click the Configuration Recovery checkbox.

£L.1769-5DN Scanner Module-1

Generall Modulel Scanlistl Input I Output  ADR |Summary

¥ Enable Auto-tddress Recovery

Ayailable Devices:

Nade IEGEET:
==(12 17300-6BVE... Bath 14
S04, 1791D-8B6F... - -
[ o5, 1783-8DM T -

B 08,1761 NET-D. -

Wpload from Scanmner |
Downlead to Scanner |

Uszed: |1 4 est

—ADR Settings:

IV Configuration
Fecoverny

Load Device Config |

—ADR Space [in Bytes]:
Tatal: |48?BD ezt <

\

| Apply | Help

| _Notice the ADR space (in
bytes) is displayed for the
module you are updating.

4. Click the Auto-Address Recovery checkbox if desired.

The Enable Auto-Address Recovery checkbox needs to be checked in

order for AAR to work.

5. Repeat steps 1...4 for each desired module.

Notice that Both indicates Configuration Recovery and Auto-Address
Recovery are enabled while Config indicates that only Configuration

Recovery is enabled.

£E-1769-5DM Scanner Module-1

Generall Modulel Scanlistl Input I Output  ADR |Summary|

V¥ Enable Auto-tddress Recovery

Available Devices:

Nade [aDR [ttt
==(2 1790D-8EVE... Eath 14
S04, 1791D-8BEF.. Canfig.. 12
[ 06, 1 763A6HW* Bath &4
__—HTEAEINETD.. Config. 24

4] |

Wpload from Scanner |
Download ta Scanmer, |

—&0DR Space [in Bytes]:

Tatal: |48?BD ezt
Used: |488 est

—ADR Settings:

™| Eorfiguration
Fecovery

™| sutotddress
Eecoven

Load Device Config |

()3 I Cancel

| Apply | Help

6. When finished, click Download to Scanner.

7. Click Apply or OK.
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Summary Tab

The summary tab provides a condensed picture of the scanner’s configuration:

which nodes are mapped, if they are active, and receive and transmit
information.

£L.1769-SDN Scanner Module-1

Generall Modulel Scanlistl Input I Dutputl ADR Summary |

MNode Active | Kes Input | Mapped | Output | Mapped
==0217300... Yes v 1 es 1 es
S04, 17910, Yes v 1 es 1 es

[]] OB, 1769-4... Yes .. 3B Yes 2 Yes
EI 081761 Yes .. 8 ez g es
< I

QK I Cancel Apply Help

Download and Save Your Configuration

Follow these steps to download and save your configuration.

1. Click the Scanlist tab and then Download to Scanner.

Download Scanlist to Scanner EE

) Selected|Seanlist Fecards
Cancel |

"(‘ Select Range:

From: IU _lj T 53_:|

2. Click All Records.
3. Click Download to download the configuration to the scanner.

4. Click OK to complete the DeviceNet scanner module configuration.
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5. From the File menu, choose Save As.
Save As 7]
Save in: Ia Metworks j - =5 B
F 17/E3-50M
F Devicellet
F Mews canner

‘¥ 5L+ BISOM Ped
‘F Temp

File name:  [1769-5DN

Save as type: IDeviceNet Files [*.dnt) j Cancel |

o

6. Save the configuration to a DeviceNet file.

7. Close RSNetWorx for DeviceNet software.
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Notes:
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DeviceNet I/0 Image

Introduction This chapter describes the input and output data structure. This table describes

what this chapter contains and where to find specific information.
Topic Page
1769-SDN Input Structure 87
MicroLogix 1500 Status Structure 88
Module Status Register 93
CompactLogix Status Structure 94
CompactLogix Status Register 98
CompactLogix Command Register 100
Input Data Image 102
1769-SDN Qutput Structure 102

1769-SDN |nput Structure The 1769-SDN scanner module’s input image is configurable up to 246 words.
The input image is broken into two primary components, the status atea and
the input data area.

Input Image
Name Size Word Offset
Status Structure 66-words (fixed) 0...65
Input Data Image 180-word array (configurable) 66...245
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Microl_ogix 1500 Status The first area of the MicroLogix 1500 controller input image is the Status
Structure Stru.cture. The status words are described in more detail in the following
sections.
Description Words Data Type
Scan counter 0and 1 2 words
Device failure array 2..5 64-bit array
Autoverify failure array 6...9 64-bit array
Slave device idle array 10...13 64-bit array
Active node array 14...17 64-bit array
Reserved!!) 18...19 4-byte array
Scanner module status 20 and 21 4-byte array
Reserved array!!) 22...31 20-byte array
Device status array 32...63 64-byte array
Module status register 64 and 65 2 words

@ Do not manipulate reserved bits. Doing so may interfere with future compatibility.

Scan Counter

This 32-bit unsigned value is incremented each time the DeviceNet network is
scanned. The value will automatically roll over to zero and continue counting,
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Device Failure Array

These 64 bits provide status information for use in your control program. For
each slave device owned by the scanner, you should monitor the respective bit
within these four words. If a slave device faults, the bit that corresponds to that
node address will be set (1). If a slave device is not faulted or returns from a
faulted state to an operating state, the corresponding bit for that node will be
cleared (0).

Slave Device Status Information

Input Word | Bit0...15 Description

il Node 0...15 Bit ON (1) = Slave node faulted

3@ Node 16...31 Bit OFF (0) = Slave node not faulted
403) Node 32...47

54) Node 48...63

) Bito corresponds to Node 0, Bit 1 corresponds to Node 1 ... Bit 15 corresponds to Node 15.
Bit 0 corresponds to Node 16, Bit 1 corresponds to Node 17 ... Bit 15 corresponds to Node 31.
Bl Bito corresponds to Node 32, Bit 1 corresponds to Node 33 ... Bit 15 corresponds to Node 47.

Bit 0 corresponds to Node 48, Bit 1 corresponds to Node 49 ... Bit 15 corresponds to Node 63.

Autoverify Failure Array

These four words allow the control program to monitor if a slave’s Device Key
and Size matches the Device Key and Size in the scanner. A bit value of 0
(OFF) represents a configuration match, a bit value of 1 (ON) represents a
mismatch.

ATTENTION A value of 0 does not indicate that the slave has been brought
online or is functional, only that there is a configuration match

Q between the slave and the scanner.
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Slave Device Configuration Comparison to Scanner Module Configuration

Input Word Bit0...15 Description

g1 Node 0...15 Bit ON (1) = Slave node mismatch
72 Node 16...31 Bit OFF (0) = Slave node match
gld) Node 32...47

g4 Node 48...63

0 Bito corresponds to Node 0, Bit 1 corresponds to Node 1 ... Bit 15 corresponds to Node 15.

Slave Device Idle Array

Bit 0 corresponds to Node 16, Bit 1 corresponds to Node 17 ... Bit 15 corresponds to Node 31.
Bit 0 corresponds to Node 32, Bit 1 corresponds to Node 33 ... Bit 15 corresponds to Node 47.

Bit 0 corresponds to Node 48, Bit 1 corresponds to Node 49 ... Bit 15 corresponds to Node 63.

The slave device idle array contains 64 bits of data. Each bit indicates the state
of a slave device. A bit value of 0 represents a Non-idle mode or that the slave
is not present in the scanlist. A bit value of 1 represents Idle mode where the

slave node is present in the scanlist.

Slave Device Status

Input Word Bit0...15 Description

100 Node 0...15 Bit ON (1) = Idle

1@ Node 16...31 Bit OFF (0) = Non-idle
120 Node 32...47

1314 Node 48...63

M Bito corresponds to Node 0, Bit 1 corresponds to Node 1 ... Bit 15 corresponds to Node 15.

90

Bit 0 corresponds to Node 16, Bit 1 corresponds to Node 17 ... Bit 15 corresponds to Node 31.
Bit 0 corresponds to Node 32, Bit 1 corresponds to Node 33 ... Bit 15 corresponds to Node 47.

Bit 0 corresponds to Node 48, Bit 1 corresponds to Node 49 ... Bit 15 corresponds to Node 63.
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Active Node Array

The Active Node array contains 64 bits of data that represents each slave
node’s status. A slave node is considered active when it is present and enabled
in the master’s scanlist. A bit value of 0 means Not Active, a bit value of 1
means Active.

Slave Node Status

Input Word | Bit0...15 Description

140 Node 0...15 Bit ON (1) = Active node
1512 Node 16...31 Bit OFF (0) = Inactive node
161 Node 32...47

174 Node 48...63

Bit 0 corresponds to Node 0, Bit 1 corresponds to Node 1 ... Bit 15 corresponds to Node 15.
Bit 0 corresponds to Node 16, Bit 1 corresponds to Node 17 ... Bit 15 corresponds to Node 31.
Bit 0 corresponds to Node 32, Bit 1 corresponds to Node 33 ... Bit 15 corresponds to Node 47.

Bit 0 corresponds to Node 48, Bit 1 corresponds to Node 49 ... Bit 15 corresponds to Node 63.

Scanner Module Status

The Scanner Device Status is a 4-byte array.

Scanner Device Status

Input Word Bit Description

20 0...7 (lower byte) Scanner Address in BCD
8...15 (upper byte) | Scanner Status in BCD

21 0...7 (lower byte) | Slave Device Address in BCD
8...15 (upper byte) | Slave Device Status in BCD
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Reserved Array

Reserved Array

Input Word

Description(”

22...31

Always 0

1" Do not manipulate reserved bits. Doing so may interfere with future compatibility.

Device Status Array

The Device Status Array is a 64-byte array containing the information shown
in this table. Each byte indicates the status code of the scanner’s master and

the slave devices.

Device Status

Input Word Bit Description

32 0...7 (lower byte) Node 0 DeviceNet status
8...15 (upper byte) | Node 1 DeviceNet status

33 0...7 (lower byte) Node 2 DeviceNet status
8...15 (upper byte) | Node 3 DeviceNet status

63 0...7 (lower byte) Node 62 DeviceNet status

8...15 (upper byte)

Node 63 DeviceNet status
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Module Status Register

The scanner module supports a 32-bit Module Status Register.

Input Word Bit Description Operation
64 0 Run Bit ON (1) = scanning 1/0
Bit OFF (0) = halted
1 Fault Bit ON (1) = faulted
Bit OFF (0) = not faulted
2 Network disable Bit ON (1) = disabled
Bit OFF (0) = not disabled
3 Device failure Bit ON (1) = failure
4 Atoveriy failure Bit OFF (0) = no failure
5 Communication failure
6 Duplicate node failure
7 DeviceNet power detect Bit ON (1) = power
Bit OFF (0) = no power
8..15 Reserved'"! N/A
65 0..15 Reserved!" N/A

" Do not manipulate reserved bits. Doing so may interfere with future compatibility.
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CompactLogix Status
Structure

94

The second area of the CompactLogix controller input image is the Status
Structure. The status words are described in more detail in the following

sections.
Description Data Type
|.Status.Scan Counter 2 words
|.Status.Device Failure Register 64-bit array
|.Status.Autoverify Failure Register 64-bit array
|.Status.Device Idle Register 64-bit array
|.Status.Active Node Register 64-bit array
| Status.Status Display 8 bytes
|.Status.Scanner Address 1 byte
|.Status.Scanner Status 1 byte
|.Status.Scrolling Device Address 1 byte
|.Status.Scrolling Device Status 1 byte
|.Status.Device Status 64 bytes

Scan Counter

This 32-bit unsigned value is incremented each time the DeviceNet network is
scanned. The value will automatically roll over to zero and continue counting,
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Device Failure Register

These 64 bits provide status information for use in your control program. For
each slave device owned by the scanner, you should monitor the respective bit
within these four words. If a slave device faults, the bit that corresponds to that
node address will be set (1). If a slave device is not faulted or returns from a
faulted state to an operating state, the corresponding bit for that node will be
cleared (0).

Slave Device Status Information

Input Word | Bit0...15 Description

il Node 0...15 Bit ON (1) = Slave node faulted

3@ Node 16...31 Bit OFF (0) = Slave node not faulted
403) Node 32...47

54) Node 48...63

) Bito corresponds to Node 0, Bit 1 corresponds to Node 1 ... Bit 15 corresponds to Node 15.
Bit 0 corresponds to Node 16, Bit 1 corresponds to Node 17 ... Bit 15 corresponds to Node 31.
Bl Bito corresponds to Node 32, Bit 1 corresponds to Node 33 ... Bit 15 corresponds to Node 47.

Bit 0 corresponds to Node 48, Bit 1 corresponds to Node 49 ... Bit 15 corresponds to Node 63.

Autoverify Failure Register

These four words allow the control program to monitor if a slave’s Device Key
and Size matches the Device Key and Size in the scanner. A bit value of 0
(OFF) represents a configuration match, a bit value of 1 (ON) represents a
mismatch.

ATTENTION A value of 0 does not indicate that the slave has been brought
online or is functional, only that there is a configuration match

Q between the slave and the scanner.
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Slave Device Configuration Comparison to Scanner Module Configuration

Input Word Bit0...15 Description

g1 Node 0...15 Bit ON (1) = Slave node mismatch
72 Node 16...31 Bit OFF (0) = Slave node match
gld) Node 32...47

g4 Node 48...63

0 Bito corresponds to Node 0, Bit 1 corresponds to Node 1 ... Bit 15 corresponds to Node 15.

Bit 0 corresponds to Node 16, Bit 1 corresponds to Node 17 ... Bit 15 corresponds to Node 31.

Bit 0 corresponds to Node 32, Bit 1 corresponds to Node 33 ... Bit 15 corresponds to Node 47.

@ Bito corresponds to Node 48, Bit 1 corresponds to Node 49 ... Bit 15 corresponds to Node 63.

Device Idle Register

The slave device idle array contains 64 bits of data. Each bit indicates the state
of a slave device. A bit value of 0 represents a Non-idle mode or that the slave
is not present in the scanlist. A bit value of 1 represents Idle mode where the

slave node is present in the scanlist.

Slave Device Status

Input Word Bit0...15 Description

100 Node 0...15 Bit ON (1) = Idle

1@ Node 16...31 Bit OFF (0) = Non-idle
120 Node 32...47

1314 Node 48...63

M Bito corresponds to Node 0, Bit 1 corresponds to Node 1 ... Bit 15 corresponds to Node 15.

Bit 0 corresponds to Node 16, Bit 1 corresponds to Node 17 ... Bit 15 corresponds to Node 31.

B Bito corresponds to Node 32, Bit 1 corresponds to Node 33 ... Bit 15 corresponds to Node 47.

Bit 0 corresponds to Node 48, Bit 1 corresponds to Node 49 ... Bit 15 corresponds to Node 63.
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Active Node Register

The Active Node array contains 64 bits of data that represents each slave
node’s status. A slave node is considered active when it is present and enabled
in the master’s scanlist. A bit value of 0 means Not Active, a bit value of 1
means Active.

Slave Node Status

Input Word | Bit0...15 Description

140 Node 0...15 Bit ON (1) = Active node
1512 Node 16...31 Bit OFF (0) = Inactive node
161 Node 32...47

1714 Node 48...63

Bit 0 corresponds to Node 0, Bit 1 corresponds to Node 1 ... Bit 15 corresponds to Node 15.
Bit 0 corresponds to Node 16, Bit 1 corresponds to Node 17 ... Bit 15 corresponds to Node 31.
Bit 0 corresponds to Node 32, Bit 1 corresponds to Node 33 ... Bit 15 corresponds to Node 47.

@ Bito corresponds to Node 48, Bit 1 corresponds to Node 49 ... Bit 15 corresponds to Node 63.

Status Display

The Status Display is a 4-byte array of the 1769-SDN display.

Scanner Address

The Scanner Address is the scannet’s DeviceNet node numbet.

Scanner Status

The Scanner Status is the scannetr’s DeviceNet status.

Scrolling Device Address

The Scrolling Device Address is the DeviceNet address and status of node
with errors. The data updates once per second, scrolling through all nodes with
errots.
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Scrolling Device Status

The Scrolling Device Status is the status of the node with errors. The data
updates once per second, scrolling through all nodes with errors.

Device Status

The Device Status is the status of each DeviceNet node, indexed by node
number into a 64-byte array.

COmpactLogix Status The third area of the CompactLogix controller input image is the Status
. Register. The status words are described in more detail in the following
Register .
sections.
Description Data Type

|.StatusRegister.Run

|.StatusRegister.Fault

|.StatusRegister.DisableNetwork

|.StatusRegister.DeviceFailure bi
It

|.StatusRegister. Autoverify

|.StatusRegister.CommFailure

|.StatusRegister.DupNodeFail

|.StatusRegister.DnetPowerDetect

This bit displays whether the controller is in Idle or Run module.

e 0 =1Idle
¢ 1 =Run
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Fault

This bit displays whether the network is faulted.

¢ 0 = Network is not faulted
¢ 1 = Network is faulted

Disable Network

This bit displays whether the network is disabled.

* 0 = Network is not disabled
¢ 1 = Network is disabled

Device Failure

This bit displays whether any device failures have occurred on the network.

* 0 = No device failures exist

* 1 = Device failure exists (examine the status structure for causes)

Autoverify Failure

This bit displays whether the scanner has failed to initialize any devices on the
network.

¢ 0 = The scanner has initialized all devices

¢ 1 = The scanner has failed to initialize at least one device

Comm Failure

This bit displays whether a communication failure exists on the network.

¢ 0 = No communication failures exist

¢ 1 = A communication failure exists
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CompactLogix Command
Register

100

Dup Node Failure

This bit displays whether a network failure exists because of a duplicate node
address.

¢ 0 = No failure exists

* 1 = Failure exists due to duplicate node address

Dnet Power Detect

This bit displays whether a DeviceNet power failure exists on the network.

* 0 = No Devicenet power failure exists on the network

* 1 = DeviceNet power failure exists

The first area of the CompactLogix controller output image is the Command
Register. The status words are described in more detail in the following
sections.

Description Data Type

0.CommandRegister.Run

0.CommandRegister.Fault

0.CommandRegister.DisableNetwork | bit

0.CommandRegister.HaltScanner

0.CommandRegister.Reset

This bit changes the DeviceNet network between Idle and Run module.

e 0 =1Idle
* 1 =Run
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Fault

This bit forces the scanner into a faulted condition.

¢ 0 = Network is not faulted
¢ 1 = Network is faulted

Disable Network

'This bit disables the DeviceNet network.

* 0 = Network is not disabled
¢ 1 = Network is disabled

Halt Scanner

This bit halts the scanner.

¢ 0 = Scanner is not halted

¢ 1 = Scanner is halted

Reset

This bit resets the scannet.

* 0 = The scanner has not been reset

¢ 1 = The scanner has been reset.

Do not leave this bit = 1. If you do not change the bit back to 0, the scanner

continuously resets.
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The Input Data Image is desctibed on page 15 for the MicroLogix 1500
nput bata image p g page 1> g
controller and on page 16 for the CompactLogix controller.

1769-SDN 0utput Structure The Output Structure is described on page 15 for the MicroLogix 1500
controller and on page 16 for the CompactLogix controller.
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Use the 1769-SDN Scanner Module with
MicroLogix Controllers

This chapter contains an example in which the 1769-SDN scanner module is
used with a MicroLogix 1500 controller. This table describes what this chapter
contains and where to find specific information.

Topic Page
MicroLogix 1500 Controllers 103
RSLogix 500 Programming Software 1/0 104
Configuration

Backplane Messaging M
Program Upload and Download 112
Configure a Local DeviceNet Message 113

The MicroLogix 1500 programmable controller has two different processors
that are compatible with the 1769-SDN scanner module. The 1764-LSP and
1764-LRP processors can use the scanner module as a DeviceNet master and
own DeviceNet slave devices. This allows either processor to communicate
with intelligent devices like drives, scales, and starters, or use the DeviceNet
network to expand the processot’s I/O capacity.

The 1764-LRP processor allows messaging functionality over the DeviceNet
network, so non-I/O data may be exchanged. Multiple 1769-SDN scanner
modules may be used in a 1764-LRP system. However, only the first two
scanners can be used for messaging.

The amount of power that modules draw from the processor or expansion
power supply, and the amount of data that the processor can support will
determine how many can be used. Configuration tools are available from
http://www.ab.com/micrologix to determine if an application can be supported

In addition to electrical limitations, data space limitations also exist. The
maximum size of the input and output images for each module in the system is
250 input and 250 output words of data.
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i i One of the advanced features of RSLogix 500 software is the ability to have
Oglx rogrammlng g Y

. . the programming software establish a communication connection with the
SOﬁware I/ 0 c0nf|gurat|0n controller and read which 1/O modules are attached to the controller. This

capability significantly reduces the effort involved in configuring a system.
This section illustrates how to determine which I/O modules are attached to
the controller, and manually configure the modules. We will then configure the

scanner. An example network is shown below.

DeviceNet Network

Personal Computer Running RSNetWorx
for DeviceNet Software

MicroLogix 1500 Controller I/0 Bank
with 1769-SDN Scanner Module

1770-KFD PC
Communication
Module

(L
)

Series 9000 MicroLogix 1000 Controller MicroLogix 1200 Controller
Photoeye - §STATION Connected via 1761-NET-DNI Connected via 1761-NET-DNI

Interface Interface Interface
O oo
=

1305 Drive Connected via 1203-GU6
Enhanced DeviceNet Communication Module
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Start the Project

Follow these steps to begin your project.

1. Open RSLogix 500 software.

2. Choose File =New =MicroLogix 1500 LRP series C.

This dialog should match what you see on your computer.

4 RSLogix 500 - TEMP =] 5
File Edit|View Search Comms  Tools “Window  Help
DSR2 5 2o = e - e =
OFFLIME | (Mo Forces . El = TT 3EF 3 <» < < &EL aBS El
Mo Edits 4| |Forces Enabled _ _
Driver AB_DFI-1 N User £Bit 4 TimeriCourter A4 InputiOutput & Compare 4
- 10 =]

=429 Project
{1 Help

,_:_|C:| Controller

----- i Cortroller Properties
..... Q Processor Status
----- Q Function Files

----- il o Configuration

=-[Z1 Program Files

2] Data Files
B Cross Reference
..M o0 - ouTPUT
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<|:

----- I)}E Channel Configuration

..... & LAD 2 - MAIN_PROG

By

Faor Help, press F1

E N a— 1 N

ol

000:0000 [APP [READ 2z

In this example the name for this application is TEMP. In the TEMP
dialog, you see everything associated with the application. Within the

Controller folder you will see I/O Configuration.

3. Double-click I/O Configuration.
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I/0 Configuration Screen

{7’10 Configuration

- Current Cards Available

Filter IAII 0 'l

- Part # | Diescription I;
Read |0 Config | T7E3HSC  High Spesd Counter
17691481 Snput |solated 120 VaC
17691416 1E-Input 79132 WaC
17E3-IF4 Analog 4 Channel Input Module
17E3-F4<0F2  Analog 4 Chan Inpd/2 Chan Out
| Part s | Description [2] | rssimiz 12input159/285 VAT
|D Bul 1764 Micrologix 1500 LAF Series C 17691016 1E-Input 10/30DC
176910604 E-Input 24 VDT, 4-Output (RLY)
2 1765-1RE & Charnel RTD Module
3 1769-1TE E Channel Thermocouple Maodule
4 1769-048 S-Output 120/240AC
5 1769-0B1E 16-Output 24 VDT Source
E 1769-0B16F  16-Output 24 WDC Source w/ Protection
7 1763-0F2 Analog 2 Channel Output Module
i 1769-0V16 16-Output 24 YD Sink
il |— 1769-008 8-Output Relay
10 1769-0w8l 8-0utput |zolated Relay =
11 1763-50M DeviceMetScanner
12 = 1769-Fa2 Power Supply
o 1763-PBE2 Power Supply
Ly Eantig | Help | Hide &l Cards | 1763-Pad Power Supply =l

The I/O configuration dialog shows each of the controller I/O slots. For the
MicroLogix 1500 controllet, slot 0 contains the embedded 1/O that is part of
the MicroLogix 1500 base unit. Slots 1...16 ate for Compact I/O expansion
modules (referred to as local I/O, because they are physically attached to the
controller). Slots 9...16 are available using only a series C processor with a

series B base unit.

Click Read I/O Config to have RSLogix 500 software read the controllet’s
local I/O and configure the slots automatically.

Drag the appropriate modules from the available list (right pane) to the
appropriate slot on the left to manually configure the controller I/O. Modules
must be contiguous (with no open slots) from 1...16.
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Read I/0 Configuration

Read I0 Configration from Online Processor

Criver Route Processor Mode:
| 48_DF11 =] Jlocal [ Betcill']nal[fl
ctal

|4B_DF1-1 Node 1d local I

Fieply Timeout:
I‘ID [Sec] Wwho Active.. [

Cancel | Fiead |0 Config. I Help

" Last Configured

Next you see a communication dialog that lets you select a communication
path by using RSLinx software to connect to the MicroLogix controller.

If you have previously connected to a controller, the communication driver
that you used before will be the active driver. This dialog provides the ability to
change the driver or perform a Who Active across a network to locate the
specific MicroLogix controller.

If the driver and path are correct, click Read I/O Config,

Installed 1/0

/D Configuration

=10 %]
Filter 41110 |

— Current Cards Availabl

- Part # | Descriptiorn I;
17E3-HSC High Speed Counter
176928 SHnput [zolated 120°WAC
1765416 1E-Input 784132 WAC
Ml 1763F4 nalag 4 Channel Input Module
17E3-IF4<0F2  Analog 4 Chan Inp/2 Chan Out
o Pant #t | Description Al H783MIZ 12Input 159/285 VAT
0 Bul1764 Micralogix 1500 LRP Series C 17691016 16-Input 10/30YDC
1 17E9-SDN DeviceMetScanner 1769-1060W 4 B-lnput 24 VDC, 4-Output [RLY)
2 1763016 16-nput 10/30VDC 1763-RE & Channel ATD Module
3 1769-ITE E Channel Thermocouple Module
4 1763-048 S-0utput 120/240 VAT
] 1763-0B16 1E-Dutput 24 VDT Source
5 1769-0B16F  16-Output 24 VDT Source w/ Protection
7 1763-0F2 Analog 2 Channel Dutput Module
i 1769-0v16 16-Output 24 VDT Sink
9 1769-0w4 S-0utput Relay
o 1763-0wEl 8-Output [zolated Relay =
11 1763-5DM DeviceMetScanner
2 =l 1763-PA2 Power Supply
o 1763-PB2 Paower Supply
A dyEanti | Help | Hide Al Cards | 1763-PA4 Paower Supply =l

RSLogix 500 software displays all of the I/O modules that are attached to the
MicrolLogix controller.

In this example, there is a 1769-SDN scanner module at slot 1, and a 16-point
digital input module in slot 2.
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1769-SDN Scanner Module Configuration

Double-click the module to configure a specific module. Double-click the
module in slot 1 to configure the scanner module in this example.

Input Words

This is the number of input words the controller assigns to the module. The
first 66 words (0...65) are required by the scanner module for status. DeviceNet
slave input data words start at slot word 66. You can have a maximum of 180

input words for DeviceNet slave devices (maximum slot amount for
1769-SDN scanner module inputs = 2406).

Output Words

This is the number of output words the controller assigns to the module. The
first two words (0 and 1) are required by the scanner module for status.
DeviceNet slave output data words start at slot word 2. You can have a
maximum of 180 output words for DeviceNet slave devices (maximum slot
amount for scanner module outputs = 182).
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Changing the 1769-SDN Configuration

Module #1: 1769-5DN - DeviceNetScanner

Expanzion General Configuration |

Wendor [D:
Froduct Type :
Product Code :

Series/Major Rev/MinoRey :

Input *ords :
Output Words ©

Eutra Data Length :

MR

lgnare Configuration Error :

ak I Cancel | Aol | Help |

You can change (add or remove) the amount of data the controller has
assigned to the scanner module in the expansion module configuration dialog.
From within RSLogix 500 softwate, I/O configuration, open the 1769-SDN
scanner module and change the input or output words as needed. Save the
program and download to the controller.

Reducing the number of words for either inputs or outputs will require a
change in the 1769-SDN scanner module’s scanlist, which is done using
RSNetWorx for DeviceNet software.

IMPORTANT We.recommend that you not reduce the r}umberlof words
assigned to a 1769-SDN scanner module’s scanlist once a

system is operational. Changing the number of words may
cause addressing problems on the controller side, and mapping
changes on the DeviceNet network.

Adding words to an existing system is relatively easy to do,
because it doesn't affect existing addresses or mapping. Add
the number of additional words that are needed in the module
(using the above example), and change the scanlist using
RSNetWorx for DeviceNet software.
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The configuration dialog for the scanner module is shown below.

Module #1: 1769-5DN - DeviceNetScanner

Expanzion General Configuration |

Wendor [D: |1
Froduct Type : |12
Product Code : |105
Series/Major Rev/MinoRey : lﬂ_
Input *ords : IBB
Output Words © |2
Extra Data Length : ID
Ignore Configuration Error: [~

ak I Cancel | Aol Help

Ignore Configuration Error

Checking (enabling) the Ignore Configuration error checkbox instructs the
module to ignore 1/O size mismatches. If this is checked and the input/output
scanlist configured by RSNetWorx for DeviceNet software (DeviceNet side of
the 1769-SDN scanner module) does not match the amount of I/O data
assigned by the controller (0...180 words), the module will not generate an
error.

If this checkbox is not checked, the number of data words on the controller
side must match the number of words configured by RSNetWorx for
DeviceNet software. The default condition is unchecked (report an error on

mismatch).

Series/Major Rev/Minor Rev

You will need this information if you contact Rockwell Automation Technical

Support.
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Backplane Messaging
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The MicroLogix 1500 1764-LRP processor and the 1769-SDN scanner
module also support backplane messaging. This new level of functionality
allows the processor to read (get) or write (set) data to other devices on the
DeviceNet network. This is also referred to as Explicit Messaging;

You can use two different types of messages to exchange information with the
DeviceNet device. The type of message used is determined by the destination
device. You can generate a PCCC message or a CIP message.

PCCC Messaging

Programmable controller communications commands (PCCC) provides point
to point and master/slave communication between devices. PCCC is an open
protocol that is built into all Allen-Bradley controllers, and many other
Allen-Bradley and third-party products.

PCCC messaging has been used for many years on DH-485, DH+, and
Ethernet networks, and for point-to-point communication between
Allen-Bradley controllers. PCCC messaging lets you upload or download
programs over the DeviceNet network, and allows users to message across
DeviceNet networks, just like they did using DH-485 or DH+ networks.
There are a number of devices that support PCCC messaging over DeviceNet,
including the 1761-NET-DNI (DNI) interface, 1203-GUG interface, and
RSLinx software. If the DeviceNet network has DNI interfaces, either device
can initiate a PCCC message.
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Before performing a program upload or download through the scanner, be
sure that the module is propetly installed in the system, and that a terminator is
present at the end of the Compact I/O expansion bus.

DeviceNet net_works can operate at 125 Kbps, 250 .Kbps, gr.500
Kbps. Depending on network size and communication activity,

performing program upload or download operations while the
network is controlling an application may impact control system
performance. It is up to you to know and understand how
upload and download will impact operations.

Choose Comms =System Comms to upload or download programs with
RSLogix 500 software.

“H'RSLogix 500 - SDN MASTER
File Edit “iew Search Comms Toals ‘window Help

TS, jl '& ﬁ' m | E
“iho Active Go Online
Go Online “H TT 3E 3 <> > A aEL e
Upload. ..
Dawnload.. P T\user LB £ Timet/Counter A inoy
[[EanFault
: [Elearn Pracessar Memar B30
£ Help T
E{:I Cortroller EEPROM » a
[ i contraller P listaman
(} Processor Status T40 B30
(} Function Files 001 %
0 10 configuration Ll !
B channel Configuration
ED Program Files
L B svso-
R svsa.

System Comms will generate an RSLinx software dialog similar to the example
below.

Communications

P edooe |t | o Bowrgoroefivatiowd | O |
E--E “‘Workstation, SLX-527 Addiess Device Type Cancel |
@5 Line Gateways, Ethemet fl oo 1747-50N 5 canner M
Ehgg 17FOKFD-1, DevicaNet Hos 1761-NET-ONI Series | ﬂl
-] 00.1747-5DN Scanner Module 4o 1751.NET-DNI Series |
fee | | i Online
B sttt [y o eronoaes 0|
[ﬁ o rn T oenes B devisest intelace 1y 132 176350 Sconner Me Upload |
i é QE2 Workstation D omnlnad |
=5 4B DF1-1,DF1
T — |
- Current Selection Frenlu Ti k
Server: RS Lins AP Driver. 1770-FD-1 G UTTEEES
Node: [32 Decimal (=40 Octal Type: Not a FLT, SLE, ar CL 0| (Bec)
T~ Apply to Project

In this example, the DeviceNet interface is a 1770-KFD module. Selecting the
1770-KFD driver will show the devices on the DeviceNet network.

In this example, upload or download can be performed with the devices at
nodes 5, 6, 7, and 32. Node 32 is a 1769-SDN module. Simply highlight the
1769-SDN module and click either Upload or Download on the right side of
the screen.
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This section describes how to configure a local message by using the scanner
module and a MicroLogix 1500 1764-LRP processor.

Message Setup Dialog

o e
Fead/White Messsge | —CEN 3}
MGLL1

o0l

This Contraller - Conttrol Bi
Channel [0 ntearal Igrore if timed out [TEI]:E
Communication Command : |500CPU Fead .
Data Table Address :l Awaiting Erecution (Ew]: m
Size in Elements: |1
Errar [ERJ: IE
Target Devic Message done (DN [0]
Message Tmeout . |5 Message Transmitting (5T} [1]
Data Table Address: [? Message Enabled [ENJ: m
Local Made Addr (dec): [g foctal: 0|
Local / Remate © |Local

FEmor——————————

Enor Code(Hex): 0

Errar Description

Rung 0 shows a standard RSLogix 500 message (MSG) instruction preceded
by conditional logic.

Access the Message Setup dialog by double-clicking the Setup Screen.
The RSLogix 500 Message Setup dialog appears. This dialog is used to set up

or monitor message parameters for this controller, target device, and control
bits. Descriptions of each of these sections follow.
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Channel Parameter

The 1764-LRP controller supports three different pathways for messaging.
Channels 0 and 1 are RS-232 ports and are functionally identical to
MicroLogix 1200 and MicroLogix 1500 1764-LSP controllers. The 1764-LRP
controller also supports backplane communication through the Expansion
Communication Port (ECP) as illustrated below.

=4MSG - Rung #3:0 - MG11:1

General I
This Controller
Channel: ID (Integral) 'I
Carnrnuif [Inteqral]

Erpangion Comms Port

— Target Device
Mezsage Timeout :
Dats Table dddress: [7
Local Mode Addr (dec): D [octal): El
Local # Remote : @

When ECP is chosen, you are able to select which slot position (1...16) the
scanner module resides in. The 1764-LRP processor can suppott up to two
1769-SDN scanner modules with full messaging functionality.

=4M5G - Rung #3:0 - MG11:1

General |

Thiz Controller

Channel: [E xpansion Comms Port Slat: Port:
|

Communication Command © [S00CPU Read

[iata Table Address: |7
Sizein Elements: [1 |

— Target Device

Mezzage Timeout :

Data Table Address: (7

Local Mode addr [dec]: [0 [octal]: El
Local / Remote : |Local

You can use multiple 1769-SDN scanner modules in a MicroLogix 1500
system, but you can message only through the first two. Any other 1769-SDN
scanner module can be used only for I/O scanning.
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Communication Command

=%MSG - Rung #3:0 - MG11:1

General |

This Contraller

Channel: [Expansion Comms Pot | Slak: Port:
Communication Command : [500cPy R ead =
DiataiTiable Address: IETETT]
Size in Elements: | S00CPU “w/rite:
485CIF Read

~TargetDeviee—| 485CIF Wiite

. PLCS Read
Message Timeout : FLCR Wiite

Data Table Address: |CIP Generic

Local Mode Addr [dec): El [octal): El
Lacal / Remate :

The 1764-LRP controller supports the six standard types of communication
commands (same as all other MicroLogix 1200 and 1500 controllers) and CIP
Generic. When any of these six standard commands are chosen, you can
initiate standard messages to destination devices connected to DeviceNet
products that support PCCC messaging (including MicroLogix and SLC
controllers using 1761-NET-DNI interfaces, and other MicroLogix 1500
controllers using 1769-SDN scanner modules). You can initiate reads, writes,
program upload/download and online monitoring across DeviceNet. This is
functionally identical to DH-485 and DH+ networking.
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CIP Generic

Control & Information Protocol (CIP) is a newer and more versatile protocol
than PCCC. It is an open protocol that is supported by newer Allen-Bradley
controllers and third-party products.

CIP messaging is the native messaging format for the DeviceNet network. All
DeviceNet devices are compliant with CIP messaging. The MicroLogix 1500
1764-LRP processor (series C) has an enhanced message instruction that
provides simple, easy to use CIP messaging.

Selecting CIP Generic configures the message instruction to communicate
with DeviceNet devices that do not support PCCC messaging. When CIP
Generic is chosen, you will notice that a number of message parameters
change and many new ones become available depending upon the service
selected.

F2MSG - Rung #3:0 - MG11:1

General I
This Contraller
Channe St [ ] ot
Communication Commatd @ (5] 21555
[ata T able Address [Receive] |7 [Send): |7

Size in Bytes [Receive)]: [Send):

— Target Device
tessage Timeout :
Target Type:
Local Mode Addr [dec]: El [octal): El
Semvicer [Custom | Service Code (hex):
Class [hex): [dec):
Instance (hex]: [dec):
Altribute [hex): [dec):

Publication 1769-UMOO9E-EN-P - August 2009



Use the 1769-SDN Scanner Module with MicroLogix Controllers ~ Chapter 7

Data Table Address (receive and send)

This value identifies the data file location within the 1764-LLRP controller that
will receive data from the DeviceNet device, and/or the starting data file
location that will be sent to the destination DeviceNet device.

General I

This Contraller

Channel Slot Port:
Communication Cammand : [CIP Generic

Data Table Address [Receive]: (W70 [Send]: |7
1]

Size in Bytes [Receive): [Send]:

— Target Device

Message Timeout: [ |
Target Tupe: Ml
Local Mode Addr [dec): E [octal): EI
Service: [Custom | Service Code (hex):
Class [hex): E [dec):
Instance [hex): Zl [dec):
Attribute [hex]: Zl [dec]:

Size in Bytes (receive and send)

Since all data transmitted on the DeviceNet network is byte based, you must
enter the number of bytes that will be received and sent. You must make sure
that enough memory is available in the destination device. Word elements
within 1764-LRP controllers contain 2 bytes each. These include Bit and
Integer data files. Long word and Floating point elements contain 4 bytes each.

For receive, the size in bytes entered must be greater than or equal to the
number of bytes that the DeviceNet device will return. DeviceNet devices
return a fixed number of bytes, depending on the class and service. If more
data is returned than expected, the message will be in error and no data will be
written. If less data is returned than expected, the data will be written and the
remainder of the bytes will be filled with zeros.

In the example dialog shown below, N7:0 will receive 2 bytes (1 word) of data.
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General l
This Contraller Cantral Bits
Channel: [Expansion Comms Pat | Slot: El Part: ’2—| lanare if timed out (TUL E
P Communication Command: [CIP Generic |
Data Table Address [Receivel: [N7-0 [Send): [7 Awaiting Execution [E']: @
Size: in Bytes (Recsive): [N [Send):

Error [ER]: m

Message done [DM]: E
Mezsage Transmitting [ST): E
Message Enabled [EM): m

T arget Device

Meszage Timeout : :l
Target Type: |Wetwork Device

Local Node Addr [dec): [0 |
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Target Device

———— P Target Device

£2MSG - Rung #3:0 - MG11:1

General |

Thig Cantroller

Channel: [E «pansion Comms Fort Slat; Port;
|

Communication Command : |CIP Generic
Data Table Address [(Receivel [N7-0 | [Send): [7 |

Size in Bytes [Receive]: |1 [Send]: |1

Meszage Timeout: |5
Taiget Type: [Notwork Device |
Local Mode Addr [dec]: D [octal): D
Service: [Cstom j Service Code [hex]:
Read Aszemnbly ] [dec):
WwWiite Aszembly [dec): |7
Wwiite Dutput Point b
Fiead Dutput Point =l
Fead Input Point
Riead Parameter

Error Detw/iite Parameter
Fiead Analog [nput
Newfiite snalog Dutput
Generic Get Attibute Single

Generic Set Attribute Single —
Generic Get Member
Generic et Member E

Field

Definition

Message
Timeout

Message timeout is specified in seconds. If the target does not
respond within this time period, the message instruction will generate
a specific error. The amount of time that is acceptable should be based
on application requirements and network capacity/loading.

Target Type

You can select either Module or Network Device. If you need to
message to a device on the DeviceNet network, select Network
Device. If you need to message to a DeviceNet parameter on the
scanner, select Module. This allows the control program access to
module parameters. Many of the module parameters are not editable,
and some can be edited only when the module is in Idle mode.

Local Node
Address

This is the target device's DeviceNet node number.

Publication 1769-UMOO9E-EN-P - August 2009



Use the 1769-SDN Scanner Module with MicroLogix Controllers

Chapter 7

Publication 1769-UMO09E-EN-P - August 2009

Field

Definition

Service

The DeviceNet network uses services to provide specific messaging
functions. A number of standard services with their corresponding
parameters have been preconfigured for ease of use.

Ged

neral I

Thiz Contraller

Channek Szt

Communication Command : [CIP Generic

Fort;
|

Data Table &ddress: [MN7-0
Size in Elements:

— Target Device

Message Timeout ;
Target Type:
Local Made Addr [dec):

s ]
MNetwaork Device

E_]

Service: [Read Assembly

Class [hex]:
Instance [hex):
Attribute [hex]:

foctall [6 ]
| Service Code [hex)

] o)
(oot
deck

If you need to use a service that is not available, select one of the
generic services. The generic service lets you enter specific service
code parameters. Information on what services a target device
supports is usually provided in the device’s documentation.

1

General |

E4MSG - Rung #3:0 - MG11:1

Thig Contraller

Channel: |F xpansion Comms Port Slak:

Fart:

Communication Commatd :
[rata Table Address [Receive):
Size in Bytes [Receivel:

CIP Generic

N0
]

|
[Send): 7
i ]

[Send):

— Target Device
Meszage Timeout

Target Type:

Local Mode Addr [dec):

o]

= Service: [0 tom

Read Azzembly
wiite dzzembly
‘wiite Output Point

Read Output Point

Fiead Input Paint
Fead Parameter

Error D& wiite Parameter
Fiead Analog Input
Mg w/rite dnalog Output
Generic Get Attribute
Generic Set Attribute

Generic Get Member
Generic Set Member

Single
Single

=

R
Metwork Device

[octall: El
Service Code [hex):

[dec]:
[dec]:

[dec):
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MSG Instruction
Error Codes

120

When the processor detects an error during the transfer of Expansion I/O
Communication Module message data, the processor sets the ER bit and
writes an error code at MG file sub-element #18 that you can monitor from

your programming software.

1769-SDN Module Error Code

Error Code Description

EOH Expansion I/0 Communication Module Error

The processor also writes general status information related to this error at the
high byte of MG file sub-element #22 that can be monitored from your

program.

Error Status Information

General Status

Description

01H lllegal or unsupported service parameter
02H Resource unavailable

04H Segment type error in |0

07H Connection lost

08H Service not supported

09H Invalid attribute value

0BH Already in requested mode/state
0CH Object state conflict

OEH Attribute not setable

10H Device state conflict

11H Reply data too large

13H Not enough data

14H Attribute not supported

15H Too much data

16H Object does not exist

19H Store operation failure

20H Invalid parameter

28H Invalid member ID
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Troubleshooting

Introduction The 1769-SDN scanner module’s front panel status indicators aid in
troubleshooting the module. The diagnostics provided by these indicators are
described in this chapter.

Topic Page
Status Indicators A
Error Codes 124
Status Indicators The first step in troubleshooting is to observe the 1769-SDN scanner module’s
status indicators and seven-segment numeric displays. The indicators function
as follows:

* The bi-color (green/red) Module status indicator shows whether the
scanner module has power and is functioning propetly.

* The bi-color (green/red) Network status indicator provides information
about the DeviceNet channel communication link.

* The numeric display shows node address and status display information.

Status information precedes the node address.
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This table summarizes the meanings of the status indicators and numeric
codes.
Module Indicator

\h

MODULE ==

NETWORK ==

Network Indicator

DeviceNet
-
Node Address and
Status Display
Troubleshooting the Status Indicators and Numeric Display
Indicator Color/Status | Description
Module Off No power applied to module.
Apply power.
Flashing No bus master (MicroLogix or CompactlLogix controller) present.
Green

Verify module connectors are properly seated. If they are, cycle power to the controller. If this does not
correct the problem, replace the controller. If replacing the controller does not correct the problem,
replace the scanner.

Solid Green | Normal operation.

Flashing Red | « Recoverable Fault - Memory has been erased or is being programmed. Complete the flash update or
start a new update.

+ Bad firmware in module. Replace firmware.

Solid Red Unrecoverable fault.

Verify module connectors are properly seated. If they are, verify that bus terminator/end cap is installed.
Cycle power. If still faulted, replace the module.
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Troubleshooting the Status Indicators and Numeric Display

Indicator Color/Status | Description
Network Off No module power, no network power, or communications are not occurring between the module and the
DeviceNet network. (This may be an acceptable condition.)
Verify module has power. Check that the DeviceNet cable is securely connected and the DeviceNet
network is powered. Verify that network power is adequate (11...5V DC).
Flashing Device is operational. There are no connections established with any of the network devices.
Green
If the module is supposed to be controlling DeviceNet slaves, configure the module’s scanlist.
Solid Green | Normal operation. Scanlist is configured. Module is not in Idle mode.
Flashing Red | One or more of the devices that the scanner module is communicating with is in a timed out state.
Monitor the status display, or the module’s status field to determine which slave device is offline.
Solid Red Critical network failure. Duplicate DeviceNet node address detected.
Reset module. Change module’s node address or change conflicting device's node address. If failure
continues, replace module.
Seven- Node Address | Indicates diagnostic information about the status of the module.
segment and Status
Numeric Display » When the numeric display is showing 0...63, it is indicating the scanner’s DeviceNet node address.
Display

« When it shows 67...69, it indicates backup status.
» When it shows 70...99, it indicates an error code for the displayed node address.

 When it flashes alternating numbers, one is the error code (70...99), and the other is the node number
(0...63) that has generated the error.
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Error Codes

Device Status

The following table describes the error codes indicated by the seven-segment
numeric display.

Code Name Description
(decimal)
67 Backup Mode Scanner in Backup Scanner mode.
68 No Backup Scanner No backup scanner module present.
Install and configure a backup scanner, if needed.
69 Backup Scanner Invalid | The configuration of the primary and the secondary controller does not match. Either one or both
CRC of the configurations is incorrect.
Make sure that the same configuration is downloaded to both scanners.
70 Duplicate Node Controller has Failed Duplicate Node Address Check. The node address selected is already in
use.
Change the module’s or conflicting device's network address (node number) to an available one.
7 lllegal Scanlist Data lllegal data in scanlist.
Reconfigure the scanlist table and remove any illegal data.
72 Slave Timeout One of the module’s slave devices has stopped communicating.
Inspect the module’s slave devices and verify the DeviceNet connections.
73 Electronic Key Mismatch | The slave device Vendor ID key parameter does not match the slave’s configuration in the
module’s scanlist.
Make sure that the device at the flashing node address matches the desired electronic key
(vendor, product code, product type)
75 No Messages Received | No network traffic received by the scanner. 10 seconds have elapsed and no network traffic for
the module or for any other device have been received by the module.
Verify the scanlist is correctly configured to scan slave devices. Verify DeviceNet network
connections.
76 No Message For Scanner | No direct network traffic for the scanner module detected. 10 seconds elapsed and no DeviceNet
input being screened by the module has been received.
77 Slave Data Size The data being received from the slave device does not match the configuration in the scanlist.
Mismatch
Either reconfigure the slave device, or change the module’s scanlist to match the slave device.
78 No Such Device Slave device in scanlist does not exist.
Either add the device to the DeviceNet network, or delete the device’s entry in the scanlist.
79 Transmit Failure The module has failed to transmit a message.
Make sure that the module is connected to a valid network. Check for disconnected cables.
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Code Name Description

(decimal)

80 In Idle Mode Module is in Idle mode.
Put the controller into RUN mode and enable the RUN bit in the Module Command Array. See
page 16.

81 Scanner Faulted The scanner module has stopped producing and consuming I/Q data. This condition does not
affect the scanner’s system or messaging modes.
Check the FAULT value in the Module Command Array. See page 16.

82 Fragmentation Error Error detected in sequence of fragmented 1/0 messages from device.
Check scanlist table entry for slave device to make sure that input and output data lengths are
correct. Check slave device configuration.

83 Slave Init Error Slave device is returning error responses when the module attempts to communicate with it.
Check slave device's configuration. Reboot slave device.

84 Not Yet Initialized Module has not completed its initial attempt to establish communication with its slaves.

85 Receive Buffer Overflow | Data size returned is larger than expected.
Configure the slave device for a smaller data size.

86 Device Went Idle Device is producing idle state.
Check the device configuration and slave node status.

89 Auto Device Slave device responded with an error to the initialization data sent to it by the scanner; or the

Replacement (ADR) Error | configuration table in the scanner’s flash memory is not valid for a slave node.

Try the ADR download again. If it still fails, try clearing the ADR flash by downloading an empty
ADR configuration to the scanner module and then try the ADR configuration again.

90 Disabled Network DeviceNet Port is disabled.
Check for the DISABLE being set in the Module Command Array. See page 16.

91 Bus Off Bus off condition detected on integral DeviceNet port.
Check the DeviceNet connections and physical media integrity. Check system for failed slave
devices or other possible sources of network interference. Check the Baud Rate.

92 No DeviceNet Power No network power detected on DeviceNet port.

Provide network power. Make sure the module drop cable is providing the proper power to the

DeviceNet port.
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Device Status

Code Name Description

(decimal)

95 FLASH Update Flash Update In Progress
IMPORTANT: Do not disconnect the module from the network while a FLASH update is in
progress.

98 Firmware Corrupted Firmware is corrupted.

Reflash module firmware. Do not power cycle the module. Doing so may cause the module to
become inoperable. If the problem persists contact Rockwell Automation Technical Support.

99 Hard Fault Cycle power. Reflash module firmware. Contact Rockwell Automation Technical Support.
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1769-SDN DeviceNet Class Codes

This appendix contains the most commonly used class codes for the
1769-SDN DeviceNet scanner module. They are shown in the following
tables.

DeviceNet Object

Name Class |Instance | Attribute | Data Size | Access
MAC ID 0x03 0x01 0x01 1 byte Get/Set!!
Baud Rate 0x03 0x01 0x02 1 byte Get/Set
Bus Off Counter 0x03 0x01 0x04 1 byte Get

)" The set also causes a reset.

Identity Object

Name Class |Instance | Attribute | Data Size | Access
Vendor ID 0x01 0x01 0x01 2 bytes Get
Device Type 0x01 0x01 0x02 2 bytes Get
Product Code 0x01 0x01 0x03 2 bytes Get
Revision 0x01 0x01 0x04 2 bytes Get
Status 0x01 0x01 0x05 2 bytes Get
Serial Number 0x01 0x01 0x06 4 bytes Get
Product Name 0x01 0x01 0x07 9 bytes Get
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Notes:
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CompactLogix Backup on the
DeviceNet Network

This appendix offers a solution to back up your CompactLogix controller on
the DeviceNet network. CompactLogix system backup on the DeviceNet
network is a simple, low-cost, back-up system most effective when used in
smaller applications that require fast switchovers from a primary to a
secondary controller.

Topic Page
How the Backup Works 130
Configure the Backup System 132
Develop the CompactlLogix Backup 134
Application

Using Indicators to Check Status 141
Development and Debugging Tips 144

This back-up solution:

* minimizes downtime in case of controller failure when the same
program is used in both controllers.

* mitigates the risk of changes adversely affecting the application (use old,
proven program in one controller and new, untested program in the
other controller). If the new untested program causes a problem, a
forced switchover can be made to the older proven program without
downloading the program again.

The CompactlLogix backup on the DeviceNet network solution takes
advantage of Shared DeviceNet Mastership of Slave I/O Devices technology.
Typically, only a single DeviceNet master exists for any particular slave. With
Shared DeviceNet Mastership, two masters can exist. Heartbeat
communication between primary and secondary controllers determines which
scanner module is the master and which scanner module remains in Standby
mode.
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How the Backup Works The following figure shows an example backup system. In the backup system,

the following occurs:
* Both controllers/scanners simultaneously receive all inputs.
* Both controllers execute in parallel but are not synchronized.

* Only the primary controllers send output data to the I/O devices. A
virtual switch in the 1769-SDN scanner module is used to switch
outputs between primary and secondary controllers.

* After failure or forced switchover, outputs are automatically switched by
the 1769-SDN scanner module from the primary controller to
secondary. When the switch occurs, the secondary controller becomes
the primary controller.

The switchover occurs so quickly that the I/O devices do not timeout;
these devices are unaware that redundant controllers/scanners exist and
are unaware of the switchover.

DeviceNet Network

Tl s
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© et =
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W W =
Primary Controller = —
e

_mo mg
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Secondary Controller
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Backup System Requirements

The Compactlogix backup on DeviceNet solution requires that you use the
following:

* RSLogix 5000 programming software, version 10 or later
* Two CompactLogix controllers, firmware revision 10.x or later

* Two 1769-SDN scanner modules, firmware revision 3.x or later
Additional requirements are as follows:

* When setting up the DeviceNet network, you must set the primary and
secondary 1769-SDN scanner modules to the same node address and
reserve the next node address.

We recommend that you set the primary and secondary 1769-SDN
scanner module node addresses to 0 and reserve node 1. However, you

can use any successive node numbers (for example, 30 and 31).

* Al T/O and operator interfaces that required backup must be on the
DeviceNet network.

¢ The scanlists in the two DeviceNet scanner modules must be identical.
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cOnﬁgure the Backup Follow these steps to configure a Compactlogix backup system on the

System

1.

132

DeviceNet network. Some of these steps are described in greater detail in the
rest of the appendix.

Install all I/O and operator interfaces that you need to back up on the
DeviceNet network.

We recommend that you reserve node addresses 0 and 1 for the two
1769-SDN scanner modules used with the CompactlLogix controllers
within a backup system. If you do not use 0 and 1, make sure you
reserve two consecutive numbers for the 1769-SDN scanner modules
when you install I/O and other devices on the DeviceNet network.

Connect a Compactlogix controller with a 1769-SDN scanner module
to the DeviceNet network.

Set the scanner module node address to 0 (or the lower of the two node
addresses reserved for the CompactlLogix controller backup system).

Apply power to the controller and the network.

Use RSNetWorx for DeviceNet software to download the network’s
scanlist to the 1769-SDN scanner module.

You can either use a scanlist from a new configuration or from a

previously-used configuration. If the scanlist is a new configuration, we
recommend that you save it to a new project for later use.

Use RSLogix 5000 programming software to download the appropriate
user program to the Compactlogix controller.

The program should contain the explicit messages that enable the
backup feature for this controller and scanner module. The messages are

described in the Develop the Compactlogix Backup Application section
beginning on page 134.

Put the controller into Run mode.

Either disable power to the controller or disconnect the scanner module
from the DeviceNet network.

This controller will be the secondary controller.
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10.

11.

12.

13.

14.

15.

Connect the other CompactlLogix controller with a 1769-SDN scanner
module on the network.

Set the node address to 0.
Apply power to the controller and scanner module.

Use RSNetWorx for DeviceNet software to download the same scanlist
used in step 5.

It may be necessary to browse the network again before downloading
the scanlist. This second browsing of the network allows RSNetWorx
for DeviceNet software to establish communication to the new scanner
module at the same node number as the previous scanner.

Use RSLogix 5000 programming software to download the user
program to the second CompactLogix controller as you did in step 6.

Typically, you download the same user program to the second
CompactLogix controller as you did to the first. However, unlike the
scanlists, the user programs in the controllers do not have to be
identical.

Put the controller into Run mode.

This controller is now ready to use and is the primary controller.

Reapply power to the secondary controller and/or reconnect the
secondary scanner module to the DeviceNet subnet.

This completes the backup process. For more detailed information on some of
the steps listed previously, see the next section.
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Develop the cOmpactLogix The Compactlogix backup is enabled from an RSLogix 5000 programming

Backup Application

134

software user program with a few simple ladder rungs. The following rungs are
used in the Compactlogix backup:

* Backup Heartbeat Configuration Rungs - required
* Reading Backup State Rung - optional
* Reading Backup Status - optional

Backup Heartbeat Configuration Rungs

The first, and most critical, step is to set the backup heartbeat constant in the
DeviceNet scanner. The heartbeat constant enables the backup feature and
determines the switchover time (2 x heartbeat).

By default, the heartbeat is zero; this default value disables the Backup mode.
Your user program must set the heartbeat to a non-zero value to enable

backup.

The heartbeat occurs in multiples of 8 ms (8, 16, 24). We recommend a value
of 16...48 ms for most applications. The recommended heartbeat times result
in switchover times of 32...96 ms. These times do not include controller scan
delays.

IMPORTANT If multiples of 8 are not used for the requested.heartbeat, then
the DeviceNet scanner module uses the next higher supported

heartbeat value that can be read from the scanner. For example,
if you set the heartbeat to 10, the scanner module uses a 16 ms
heartbeat.
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Setting the Heartbeat Constant

You can set the heartbeat constant with five rungs of ladder logic. This figure
shows rungs 0 and 1 and the message setup used in rung 1. The message in
rung 1 uses the INT data type.

START OF BACKUP INITIALIZATION a
THE FOLLOWING RUNGS EMABLE BACKUP A5 SO0ON AS PROCESSOR 15 CHANGED TO RUN MODE.,
OR IF SCANMER |5 MANUALLY CHANGED FROM RUM TO IDLE WITH PROCESSOR IN RUN MODE.

MOTE: SCAMMER 1S IDLE WHEM CommandRegister Run =0

Initialize heartbeat conzstant in milliseconds [multiple of 8, 16, ..., 256).
Heartbeat iz the heartbeat between redundant 1788-DME Qs to detect failure of the processor or scanner.
Lozs of wo consecutive heartbeats causes a switchover,
DeviceMet:0. CommandR egister. Run A
0 J/F Move —
Source  Config_Heartbeat
16 €|

Dest  Config_Heartbeat
16 €|

First read Heartbeat Configuration to see if Scanner already configured.
If after powerup, keep reading until scanner is available.
[Get_Attib_Single ta Class 0290 Instance 0x01 Attrib 0412)

DeviceMet:0.CommandRegister Aun - Read_Heartbeat EM MSG
1 J/F 3/ Type - CIP Generic —<EN>—
Meszage Contral Fead Heartbeat [ D=
—<EF>—
Rung 1 Message Configuration and Communication tabs.
ED"'“QU'BNDHI Cummumicationl Tag I Configuration Enmmunlcahnnl Tag |
essage Type: Path: |DeviceNat
Devicelet
5 - : I vI -
T:Qgce IEEI Attribute: Smg\e J EUUICE Elarnznt Cammurization Method
Gauree Lemgth IU 3: (Bytes] &R COHr  Chanme!: I T | Destination Link: o 3:
Senice

Cods  JE (1fEr] Class: 50 (] Deestination ICurrantﬁHeartbeat - La] EE%;TD Sourcellifke |0 33 Destination fedey |0 3: [0t
Instance: [1 Aittribute:|12 [Hex) e e |

[~ Connected W | Gache Copmections. &
) Enable 3 Enabls Waiting ) Start ® Done Done Length: 2 2 Ensble () Enable Waiting ) Start ® Done Done Length: 2
) Eror Cods: Extended Eror Code: [~ Timed Dut & ) Enor Con Extended Eor Code: ™ Timed Dut £
Enror Path: Error Path:
Enmor Test: Error Text

(0] I Cancel | Apply | Help oK Cancel | Lol | Help
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This figure shows rung 2 and the message setup used on it. The message in

rung 2 uses the INT data type.

=
If Scanner Configuration needs updating, zet the Heartbeat using M5G instruction to scanner.
[Set_attib_Single to Clags 0x30 Instance 0x07 Attib 0u12)
DeviceMet:0.CommandRegister. Run  Read_Heartbeat DM HE M5G
2 H/F o E Mt Equal Type - CIP Generic —E J
Source & Current_Heartbeat Mezzage Control Set_Heartbeat |:| —DMN—
0+ —<EF>—
Source B Config_Heartbeat
16¢
Rung 2 Message Configuration and Communication tabs.
Configuratiorn | Commumcationl Tag | Configuration  Commiunication I Tag I
Message Type: Path: |DeviceNet
Devicehlet
?;\gce |set Attibute Single x| SouweeElement [Config Heaitbeal [+ Commurication bethod
Source Length 2 3: [Bytes) @GR O D Ehiannel j' Destination Link: ID 3:
Service I— . I— : y -
Lade: [0 (E#IRLiass] 50 (Hex) Diestination heart_time_read vl o gloz:%’ngD SourcelLinl: IU 33 Destinationode: IU 3 (Fict]
Instance. |1 Atlril_:ulelﬂ [Hex) Nl -
[~ Connected V| Cache Conmections. &
2 Enable 3 Enable Wating b Start ) Done Done Length: 2 2 Enable 3 Enable Wating 3 Start ‘® Done Done Length: 2
2 Enror Code: Extended Error Code: ™ Timed Out + ) Enor Con Extended Error Cade: I~ TimedOut &
Eror Path; Eror Path;
Eror Text: Eror Text:
ak. I Cancel | eppll | Help ak. Cancel | Aol | Help
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This figure shows rungs 3 and 4 and the message setup used on it. The
message in rung 3 uses the INT data type.

If news Heartbeat has been set, verify Heartbeat _Eonfiguration by reading back from scanner

to make sure configuration was accepted.
[Get_Attib_Single ta Class 0290 Instance 0x01 Attrib 0412)

Type - CIP Generic
Mezzage Contral

MSG
—EN>—
Fiead_Heartheat_Werify L] —DH>—
—E— | L]

DeviceMet:0.CommandRegister Run - Set_Heartbeat DM
2 IE JE
If scanner successfully configured [or scanner already in RUM mode), then set scanner to RUN mode.
MOTE: Since scanner resets after being configured, there may be a delay.
END OF BACKUP INITIALIZATION
DeviceMet:0.CommandRegister Bun - Read_Heartbeat. DM EQU
4 J/F 9 E Equal

DeviceMet:0. CommandR egister. Run
3 E
3 E

DeviceMet:0. CommandR egister. Run

Source & Curent_Heartbeat
&

a
Source B Config_Heartbeat
16 €|

Rung 3 Message Configuration and Communication tabs.
Message Configuration - Read_Heartbeat_Yerify Message Configuration - Read Heartbeat
CU”ﬁQU'atiUHI Cummumicationl Tag I Configuration CE"T"T"-l"iCﬂ“Dﬂ| Taa |
Message Type: Path: |DeviceNet
Devicehet
Servi i i - : I vI -
T;;v;:ce IGel Attribute Single 7| o Eleried Cammurization fethed
Soures Length: IU 3: (Eptes] @& CF ©0Hr  Channel: I T Destination Link: o 3:
SEmiGE l_ l_ _ =
Gode; 12 [11Ex] Cless: 50 (k) Destination IEurrEnt_Heartheat - gli%;“"b Sovree itk |0 3: Destination fode; |0 3— [eta]
Instance: [1 Attribute:[12 [Hex| New Tag.. |
[ Connected ¥ | Ceshie Eonrestions: «
() Enable 3 Enable Waiting ) Start 2 Done Done Length: 2 ) Enable ) Enable \Waiting ) Start ® Done Done Length: 2
) Error Code: Extended Ernor Cade: ™ Timed Out & 3 Enor Con Extended Emmor Code: ™ Timed Out ©
Errar Path: Error Path:
Erar Text: Error Tet
(1]:4 I Cancel Apply Help oK Cancel Lppl Help

This completes the required portion of ladder logic to enable the

CompactLogix backup on the DeviceNet network. The following sections
describe how to use additional ladder logic to read backup state and status.
However, these sections are not required to complete the backup solution.
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Reading Backup State Rung

You can read the backup state of the DeviceNet scanner module with a single
rung of ladder logic. The backup state is useful for debugging or more
sophisticated backup schemes. The message in this rung uses the SINT data

type.

This figure shows the rung you can use to read the backup state.

OPTIOMAL: Constantly Read Backup State
0 = Dizabled
1 = Primary Scanner
2 = Backup Scanner
3 = Irwealid Primary Mode Address [e.g. can't be 62 or B3]
4 = Faulted Backup Scanner - CRC Failure - [e.g. Scan Lists don't match)
B = Faulted Backup Scanner - Backup Mode Mumber Failure [e.q. Backup not Primary + 1]
E = Backup Scanner Pending Primary Detection
254 = Attempting Primary Access
255 = Attempting Backup Access

Riead_Backup_State.EN M3 |
5 3/ Type - CIP Generic —<E
Meszage Contral Fiead_Backup_State [ D=
| —ERS—
b4 0%
Move
Source Backup_State
2%
Dest DLk
2%

Rung 5 Message Configuration and Communication tabs.

Message Configuration - Read Backup State Message Configuration - Read Heartbeat
Cunfigurationl Enmmumcahnnl Tag | Configuration Communicat\oﬂl Tag I
Message Tvpe: Path: IDewceNet i Browse..

Devicehet

- : - o o
Tj;g:ce IGetAttrlbuta Single 5| cietie =i Carmmuricatir b ethod
Souree Length m [Eptes] @EICF O oHs  Chanme! '] e stiratio ik ID E

SEviGe I_ I_ X =

EadE [ (i1ER]| Class: 30 (L] Destination Backup_State vl (g gli%:'l’b SourcelLit: IU 3: [estifation ode: IU 3— (Tiet=]
Instance: I‘\ Atlribulel‘\} [Hex]

= = Mew Tag...

[ Connected [¥| Eache Eonmections: &
2 Enable 2 Enable‘Wating ) Start ® Done Done Length: 1 3 Enable ) Enable wWaiting (23 Start ® Done Done Length: 2
3 Error Code: Extended Erar Cade: ™ Timed Out « 3 Error Con Extended Error Code: ™ Timed Out &
Ernor Path Ernor Path
Error Tent: Error Tent:

ok I Cancel Appll Help oK Cancel Aoply Help
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This table describes the possible values this message may return when reading
the backup state of the DeviceNet scanner.

If the message reads The backup state of the DeviceNet scanner module is
this value

0 Disabled

1 Primary scanner

2 Backup scanner

3 Invalid primary node address (for example, the node address

cannot be 62 or 63)
4 Faulted backup scanner module - CRC failure (for example,

the scanlists in the scanners do not match)

5 Faulted backup scanner module - backup node number
failure (for example, the backup scanner module is not using
a node number = the primary node number + 1)

6 Backup scanner module pending primary detection
254 Attempting primary access
67 Scanner in Backup Scanner mode
68 No backup scanner module present
69 Invalid backup scanner module CRC
255 Attempting backup access
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Reading Backup Status

You can read the backup status of the DeviceNet scanner module with a single
rung of ladder logic. The backup state is useful for debugging or more
sophisticated backup schemes. The message in this rung uses the SINT data
type.

This figure shows the rung you can use to read the backup state.

OPTIOMAL: Constantly Read Backup Status Bits
Bit 0 = Mo Backup Scanner Detected
Bit 1 = Primary Scanner forcing IDLE [Backup in RUM but Primary in IDLE]
Fead Backup_Status. EM MSG
& J/F Type - CIP Generic =E
Mezzage Contral Fead Backup_Status |:| —DMN—
[
0
Move
Source  Backup_Status
24#0000_0070 €|
Dest DUMMY
2 &
Rung 6 Message Configuration and Communication tabs.
Messzage Configuration - Read Backup_Status B Meszage Configuration - Read_Heartbeat E
Configuration | Eommumcationl Tag | Configuration  Communication I Tag I
Meszage Type: Path: |DeviceNet
Devicehet
Servi i - 2 - -
Tj;g:ce IGet Attibute Single [7]  Sevres Elemeri Carmmunizatior i ethod
Source Length ] 3: [Eptes] @R CInHs Ehannel 'I Destination Link: IU 3:
SEviGe I_ I_ X =
EadE [ (i1ER]| Class: 30 (L] Destination Backup_Status vl (g gli%:'l’b SourcelLit: IU 3: [estifation ode: IU 3— (Tiet=]
Instance: I‘\ Atlril_:ulel‘m [Hex] N Tiea
[ Connected [¥| Eache Eonmections: &
® Enable ') Enable'Wating @ Start ) Done Done Length: 0 3 Enable ) Enable wWaiting (23 Start ® Done Done Length: 2
3 Error Code: Extended Erar Cade: ™ Timed Out « 3 Error Con Extended Error Code: ™ Timed Out &
Ernor Path Ernor Path
Error Tent: Error Tent:
ok I Cancel | Appll | Help | oK Cancel | Aoply | Help |

This table describes the possible values this message may return when reading
the backup status of the DeviceNet scanner module.

If the message The backup state of the DeviceNet scanner module is
reads this value
0 No backup scanner module detected
1 Primary scanner module forcing Idle (backup in Run mode but
primary in Idle mode)
3 Primary scanner in Run mode detects backup scanner in Idle mode
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Using Indicators to
Check Status

Publication 1769-UMO09E-EN-P - August 2009

The 1769-SDN scanner module’s status indicators provide useful information
(for example, determining which scanner module is primary) about backup
scanner module status.

Module Status
Indicator

MODULE =

Network Statas— T 1 oe

. DeviceNet
|nd l Cator ADDRESS/ERROR
Node Address and

Status Display

Module Status Indicator

This table lists the indicators to monitor when checking backup status.

Module Status Indicator Behavior

If this indicator Exhibits this behavior This condition exists
Module status (MS) | Flashing red « Recoverable Fault - Memory has
been erased or is being
programmed.
* Bad firmware in module.

M
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Node Address and Status Display

The seven-segment numeric display shows the following information about
the primary and secondary scanner modules in either Run or Idle modes.

TIP If error codes other than those shown in these tables appear in the
display, refer to Chapter 8, Troubleshooting, for more information on

error codes.

Primary Scanner Module With Valid Backup Scanner Module

Run Mode
Primary Secondary
Node Number 00 010r00
Status 00 (Run mode) 67 (Backup mode enabled) or 00 (Run mode)
Primary or Secondary P - (Primary) S - (Secondary)
Idle Mode
Primary Secondary
Node Number 00 010r00
Status 80 (Idle mode) 67 (Backup mode enabled) or 80 (Idle mode)
Primary or Secondary P - (Primary) S - (Secondary)

Primary Scanner Module Without Valid Backup Scanner Module

Run Mode
Primary Secondary
Node Number 00 or 01 010r00
Status 68 (No backup scanner present) or Undefined error or
00 (Run mode) 69 (Backup scanner invalid CRC)
Primary or Secondary P - (Primary) -
Idle Mode
Primary Secondary
Node Number 00 or 01 010r00
Status 68 (No backup scanner present) or Undefined error or

80 (Idle mode)

69 (Backup scanner invalid CRC)

Primary or Backup

P - (Primary)
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Lost Primary Scanner Module With Valid Backup Scanner Module
Run Mode
Primary Secondary
Node Number 00 010r00
Status Undefined error 68 (No backup scanner present) or
00 (Run mode)
Primary or Secondary - P - (Primary)
Idle Mode
Primary Secondary
Node Number 00 00 or 01
Status Undefined error 68 (No backup scanner present) or
80 (Idle mode)
Primary or Secondary - P - (Primary)
CRC Error
Run Mode
Primary Secondary
Node Number 00 or 01 00 or 01
Status 68 (No backup scanner present) or 69 (Backup scanner invalid CRC)
00 (Run mode)
Primary or Secondary P - (Primary) -
Idle Mode
Primary Secondary
Node Number 00 or 01 00 or 01
Status 68 (No backup scanner present) or 69 (Backup scanner invalid CRC)
80 (Idle mode)
Primary or Secondary P - (Primary) -
Lost Primary Scanner Module Without Valid Backup Scanner Module
Run Mode
Primary Secondary
Node Number Undefined error Undefined error
Status - -
Primary or Secondary - -
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Development and When you implement the CompactLogix system backup on the DeviceNet
. . network, we recommend that you consider the following development and
Dehugglng Tlps debugging tips:

* Develop and debug the entire application with only the primary
controller and scanner module present. When the application is totally
verified, then download the program and exact same scanlist to the
secondary controller, without the primary controller present. Verify that
the secondary is also functioning properly, and then both primary and
secondary can be added to the network at the same time.

* No configuration parameters are entered from RSNetworx for
DeviceNet software or RSLogix 5000 programming software to enable
backup. All configuration occurs in the user program. The entire
application (except for a few ladder rungs) can be developed without
knowledge that the application will have a backup controller and
scanner module.

e Local I/O still works when this solution is used, but the local I/O is not
backed up.

* Switchover time depends on the user configurable heartbeat. Typically,
switchover occurs after two heartbeats, plus the time required to
complete network polling,

* The I/O during switchover is not bumpless. Since the programs and
I/0 updates are not synchronized, it is possible for the secondary
controller to be either slightly faster or slower than the primary.

For example, if output changes during a switchover, the fact that the
primary and secondary controllers are not synchronized because the
output to momentarily switch between an older and newer value. If you
configure the switchover time slower than the program scan and I/O
update, the secondary lags behind the primary and eliminates this.

* State variables, such as counters or timers, are not synchronized. The
user program must synchronize the primary and secondaty controllers,
typically over an EtherNet/IP or ControlNet network link between
controllers. If the outputs are dependent on a state variable, the lack of
synchronization can also cause a bumpy switchover.

* As with all backup and redundancy systems, the I/O must change at a
slower rate than the switchover time. If the inputs change faster than the
switchover, the change of state is lost.

* Either the user program or user action determine the primary controller.

In its simplest mode, the first scanner module to turn on or become
available on the DeviceNet network is the primary.
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Unlike some backup systems (such as PLC-5 controller systems), the
primary controller still maintains control of the I/O, and switchover
does not occur if the primary controller is set to Program/Idle mode.
The secondary 1769-SDN scanner module also indicates that it is in Idle
mode.

By default, a switchover will not occur if the default fault routine or user
fault routine is executed in the primary controller. However, the user
fault routine can force a switchover if desired.

If an operator interface is on the DeviceNet network, it can work
without knowledge of which controller is primary or secondary.

Online edits are not automatically performed on both primary and
secondary controllers, since no synchronization exists between primary
and secondary controllers. Once an online edit occurs on the primary
controller, the primary and secondary will have different programs.

CompactLogix system backup on the DeviceNet network is not hot
backup. Hot backup implies complete synchronization of program,
program vatiables, and I/O. Also, I/O switchover is completely
bumpless with hot backup.
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Notes:
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Auto-Address Recovery (AAR)

Auto-Address Recovery (AAR) allows a slave device to be removed from the
network and replaced with another identical slave device that is residing on the
network at node address 63 and not in the scan list. The replacement device
will have its node address automatically changed to that of the device being
replaced. Depending on the level of revision keying, it may be possible for the
node address of the replacement device to be changed but not brought online
due to a revision-keying mismatch.

Auto Device Replacement (ADR)

The Auto Device Replacement feature automates the replacement of a failed
slave device on a DeviceNet network by configuring the new device to the
prior level of operation. This includes Configuration Recovery (CR) and
Auto-Address Recovery (AAR).

Bridge

The scanner module’s support of explicit message transfer.

Change of State (COS)

A type of I/O data communication. The scanner module can send and receive
data with slave devices that have the change of state feature. Data is sent
whenever a data change occurs, or at the predefined heartbeat interval.
Configuration Recovery (CR)

Configuration Recovery (CR) allows a slave device to be removed from the
network and replaced with an identical slave device configured at the same
communication rate and Node Address as the device being replaced.

Controller

The programmable controller, for example CompactLogix or
MicrolLogix 1500.

Cyclic
A type of I/O data communication. The scanner module can send and receive

data with slave devices that have the cyclic feature. Data is sent at a
user-configurable rate.
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Dual Mode

The scanner module is in Dual mode when it serves as a master to one or
more slaves and as a slave to another master simultaneously.

Electronic Data Sheet (EDS)

A vendor-supplied template that specifies how information is displayed as well
as what is an appropriate entry (value).

Explicit Messaging

A type of messaging used for lower priority tasks, such as configuration and
data monitoring,

Heartbeat Rate

Devices that are configured for change of state data will send data at this rate if
no data change occurs.

Host Platform

The computer on which the application software is run.
I/0

Input and output modules

Input Data

Data produced by a DeviceNet device and collected by the scanner module for
the host platform to read.

MAC ID
The network address of a DeviceNet node. Also referred to as node address.
Multicast

Used when describing a strobe message.
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Network

The DeviceNet network or the RSNetWorx for DeviceNet software
representation of the network.

Node

Hardware that is assigned a single address on the network. Also referred to as a
device.

Offline
When the host platform is not communicating on the network.
Online

When the host platform is configured and enabled to communicate on the
network.

Output Data

Data produced by the host platform that is written to the scanner module’s
memory. This data is sent by the scanner module to DeviceNet devices.

Point-to-Point

Used when describing a poll message. The message solicits a response from a
single, specified device on the network.

Polled

A type of input/output-data communication. A polled message solicits a
response from a single, specified device on the network (a point-to-point
transfer of data).

Record

The node address and channel-specific memory assigned in the scanner
module’s nonvolatile storage for a node in the scanlist.
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Rx
Abbreviation for receive
Scanlist

The list of devices (nodes) with which the scanner module is configured to
exchange I/0O data.

Scanner

The function of the 1769-SDN scanner module to support the exchange of
1/O with slave modules.

Slave Mode

The 1769-SDN scanner module is in slave mode when it is placed in another
DeviceNet master’s scanlist as a slave device.

Strobed

A type of I/O data communication. A strobed message solicits a response
from each strobed device (a multicast transfer). It is a 64-bit message that
contains one bit for each device on the network.

Tx

Abbreviation for transmit
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