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Important User Information

20-COMM-K CANopen Adapter User Manual

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

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

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

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

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

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

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

2 WARNING: Identifies information about practices or

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

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 consequences.

2 ATTENTION: Identifies information about practices or

Shock Hazard labels may be located on or inside the equipment
(e.g., drive or motor) to alert people that dangerous voltage may be
present.

Burn Hazard labels may be located on or inside the equipment
(e.g., drive or motor) to alert people that surfaces may be at
dangerous temperatures.

> D>

PowerFlex, DriveExplorer, DriveExecutive, DPI, DriveTools SP, and ControlFLASH, are either trademarks or registered trademarks of
Rockwell Automation, Inc.
CANopen is a trademark of the CANopen Vendor Association.


http://www.rockwellautomation.com/literature
http://www.rockwellautomation.com/literature

Summary of Changes

The information below summarizes the changes made to this manual since
its last release (January 2005):

Description of Changes Page
Reformatted document from half size (5.5 x 8.5 in.) to full size (8.5 x 11in.) Throughout

manual
Added SMC Flex to compatible products list. 1-2

Revised Figures 2.2 and 2.3 to show PowerFlex 700H/S Frames 9 and larger. Added | 2-5 and 2-6
ground tab details in Figure 2.3.

Added “Flash Updating the Adapter” section. 3-10
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Preface

About This Manual

Topic Page
Related Documentation P-1
Rockwell Automation Support P-2
Conventions Used in This Manual | P-2

Related Documentation

For: Refer to: Publication
DriveExplorer™ http://www.ab.com/drives/driveexplorer, and —
DriveExplorer online help (installed with the software)
DriveTools™ SP http://www.ab.com/drives/drivetools, and —
(includes DriveExecutive™) DriveExecutive online help (installed with the software)
PowerFlex 7-Class HIM HIM Quick Reference 20HIM-QRO001
PowerFlex® 70/70EC Drive PowerFlex 70 User Manual 20A-UM001
PowerFlex 70/700 Reference Manual PFLEX-RM001
PowerFlex 70EC/700VC Reference Manual PFLEX-RM004
PowerFlex® 700/700VC Drive PowerFlex 700 User Manual 20B-UM001
PowerFlex® 700 Series B Drive PowerFlex 700 Series B User Manual 20B-UM002
PowerFlex 70/700 Reference Manual PFLEX-RM001
PowerFlex 70EC/700VC Reference Manual PFLEX-RM004
PowerFlex® 700H Drive PowerFlex 700H Installation Instructions PFLEX-INO06
PowerFlex 700H Programming Manual 20C-PM001
PowerFlex® 700S Drive PowerFlex 700S with Phase | Control User Manual | 20D-UMO001
(Frames 1 through 6) PowerFlex 700S with Phase Il Control User Manual | 20D-UMO006
PowerFlex 700S Reference Manual PFLEX-RM002
PowerFlex® 700S Drive PowerFlex 700S Installation Instructions PFLEX-IN00G
(Frames 9 and higher) PowerFlex 700S with Phase | Control User Manual  {20D-UMOQ01
PowerFlex 700S with Phase Il Control User Manual | 20D-UMO006
PowerFlex 700S Reference Manual PFLEX-RM002

Above Rockwell Automation documentation can be obtained online at
http://literature.rockwellautomation.com. To order paper copies of technical
documentation, contact your local Rockwell Automation distributor or sales
representative.

CANopen documentation can be obtained online at http://
www.can-cia.com/.

To find your local Rockwell Automation distributor or sales representative,
visit www.rockwellautomation.com/locations.

For information such as firmware updates or answers to drive-related
questions, go to the Drives Service & Support web site at www.ab.com/
support/abdrives and click on the “Downloads” or “Knowledgebase” link.
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Rockwell Automation
Support

Conventions Used in This
Manual
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Rockwell Automation, Inc. offers support services worldwide, with over 75
sales/support offices, over 500 authorized distributors, and over 250
authorized systems integrators located through the United States alone. In
addition, Rockwell Automation, Inc. representatives are in every major
country in the world.

Local Product Support
Contact your local Rockwell Automation, Inc. representative for:

Sales and order support
Product technical training
Warranty support

Support service agreements

Technical Product Assistance

For technical assistance, please review the information in Chapter 7,
Troubleshooting, first. If you still have problems, then access the
Allen-Bradley Technical Support web site at www.ab.com/support/abdrives
or contact Rockwell Automation, Inc.

This manual provides information about the adapter and using it with
PowerFlex 7-Class (Architecture-Class) drives. The adapter can also be
used with other products that support a DPI™ adapter, such as the SMC™
Flex. Refer to the documentation for your product for specific information
about how it works with the adapter.

The following conventions are used throughout this manual:

e Parameter names are shown in the format Parameter xx - [*]. The xx
represents the parameter number. The * represents the parameter name—
for example Parameter 01 - [DPI Port].

e Menu commands are shown in bold type face and follow the format
Menu > Command. For example, if you read “Select File > Open,” you
should click the File menu and then click the Open command.

e The firmware release is displayed as FRN X.xxx. The “FRN” signifies
Firmware Release Number. The “X” is the major release number. The
“xxx” is the minor update number.

e CANopen is an open protocol with many different vendors of software
and hardware. In this manual, the following tools were used: IXXAT
CANopen Configuration Studio (version 1.4), Mauell CoDeSys AA
programming software and the Mauell Telmatic ME-series of PLC.
Different versions of the software may differ in appearance and
procedures.


www.ab.com/support/abdrives

Chapter 1

Getting Started

The adapter is intended for installation into a PowerFlex 7-Class drive and
is used for network communication. The adapter can also be used with other
Allen-Bradley products supporting DPI™,

Topic Page

Components 1-1

Features 1-2

Compatible Products 1-2

Required Equipment 1-3

Safety Precautions 1-4

Quick Start 1-5

Status Indicators 1-6

Components Figure 1.1 Components of the Adapter
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ltem |Part Description
(1) Status Indicators Four LEDs that indicate the status of the DPI, the adapter, and
network connection. Refer to Chapter 7, Troubleshooting.
DPI Connector A 20-pin, single-row shrouded male header. An Internal Interface

cable is connected to this connector and a connector on the drive.
CANopen Connector A 9-pin, male D-sub connector for the network cable.

Node Address Switches | Two rotary switches to set the node address. Refer to Setting the
Node Address Switches on page 2-2.

Data Rate Switch Switch to set the network data rate at which the adapter
communicates. Refer to Setting the Data Rate on page 2-3.

® 006 ©
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Features

Compatible Products

20-COMM-K CANopen Adapter User Manual
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The features of the adapter include:

Typical mounting in a PowerFlex 7-Class (Architecture Class) drive.
Captive screws to secure and ground the adapter to the drive.

Compatibility with various configuration tools to configure the adapter
and connected drive. The tools include the PowerFlex 7-Class HIM on
the drive, and drive-configuration software such as DriveExplorer
(version 2.01 or higher) or DriveExecutive (version 3.01 or higher).

Switches to set a node address and network data rate before applying
power to the PowerFlex drive. Alternately, you can disable the switches
and use adapter parameters to configure these functions.

Status indicators that report the status of the drive communications, the
adapter, and network. They are visible when the drive cover is open or
closed.

Parameter-configurable 1/0 (Logic Command/Reference and up to four
pairs of Datalinks) to meet application requirements.

Support for Service Data Object (SDO) messages.
Implementation of the CANopen DS301 specification.

User-defined fault actions to determine how the adapter and connected
drive respond to I/O messaging communication disruptions.

Multiple data exchange methods (Cyclic, Change of State, and Remote
Transmission Request) to transmit data between the network and adapter.

Faulted node recovery support. You can configure a device even when it
is faulted on the network if you have a configuration tool that uses
faulted node recovery and have set the data rate switch to “PGM”
(Program). The adapter then uses parameter settings for the data rate and
node address instead of the switch settings.

DPI is a second generation peripheral communication interface and a
functional enhancement to SCANport. The adapter is compatible with
Allen-Bradley PowerFlex 7-Class drives and other products that support
DPI. At the time of publication, compatible products include:

e PowerFlex 70 drives e PowerFlex 7008 drives
e PowerFlex 700 drives o SMC™ Flex
o PowerFlex 700H drives
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Required Equipment

Equipment Shipped with the Adapter

When you unpack the adapter, verify that the package includes:

O One adapter

U A254cm(lin.) and a 15.24 cm (6 in.) Internal Interface cable (only
one cable is needed to connect the adapter to the drive)

U One PowerFlex 7-Class DPI (Drive Peripheral Interface) Network
Communication Adapter Installation Instructions (publication
20COMM-IN004)

User-Supplied Equipment

To install and configure the adapter, you must supply:

U A small flathead screwdriver

U CANopen cable with 9-pin D-Sub female connector — thin cable with
an outside diameter of 7 mm (0.27 in.) is recommended

U Configuration tool, such as:

PowerFlex 7-Class HIM (20-HIM-xx)

DriveExplorer (version 4.01 or higher)

DriveExecutive stand-alone software (version 3.01 or higher) or
bundled with the DriveTools SP suite (version 1.01 or higher)
CANopen Configuration Studio IXXAT (version 1.4 or higher)
PowerFlex 1203-USB or 1203-SSS Serial Converter (version 3.001
or higher)

O Computer with a CANopen network configuration tool (for example,
IXXAT tinCAN)

20-COMM-K CANopen Adapter User Manual
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Safety Precautions
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Please read the following safety precautions carefully.

> B b b P

> B

ATTENTION: Risk of injury or death exists. The PowerFlex
drive may contain high voltages that can cause injury or death.
Remove all power from the PowerFlex drive, and then verify
power has been discharged before installing or removing an
adapter.

ATTENTION: Risk of injury or equipment damage exists. Only
personnel familiar with drive and power products and the
associated machinery should plan or implement the installation,
start up, configuration, and subsequent maintenance of the
product using an adapter. Failure to comply may result in injury
and/or equipment damage.

ATTENTION: Risk of equipment damage exists. The adapter
contains ESD (Electrostatic Discharge) sensitive parts that can be
damaged if you do not follow ESD control procedures. Static
control precautions are required when handling the adapter. If
you are unfamiliar with static control procedures, refer to
Guarding Against Electrostatic Damage (publication
8000-4.5.2).

ATTENTION: Risk of injury or equipment damage exists. If
the adapter is transmitting control I/O to the drive, the drive may
fault when you reset the adapter. Determine how your drive will
respond before resetting an adapter.

ATTENTION: Risk of injury or equipment damage exists.
Parameter 10 - [Comm FIt Action] and 11 - [Idle Flt Action]
let you determine the action of the adapter and connected drive if
communications are disrupted. By default, these parameters fault
the drive. You can set these parameters so that the drive continues
to run. Precautions should be taken to ensure that the setting of
these parameters do not create a risk of injury or equipment
damage. When commissioning the drive, verify that your system
responds correctly to various situations (for example, a
disconnected cable or a faulted controller).

ATTENTION: Risk of injury or equipment damage exists.
When a system is configured for the first time, there may be
unintended or incorrect machine motion. Disconnect the motor
from the machine or process during initial system testing.

ATTENTION: Risk of injury or equipment damage exists. The
examples in this publication are intended solely for purposes of
example. There are many variables and requirements with any
application. Rockwell Automation, Inc. does not assume
responsibility or liability (to include intellectual property
liability) for actual use of the examples shown in this publication.

ATTENTION: Risk of injury or equipment damage exists. DPI
or SCANport host products must not be directly connected
together via 1202 cables. Unpredictable behavior due to timing
and other internal procedures can result if two or more devices
are connected in this manner.
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Quick Start

This section is provided to help experienced users quickly start using the
adapter. If you are unsure how to complete a step, refer to the referenced

chapter.

Step Action Refer to...

1 Review the safety precautions for the adapter. Throughout This Manual

2 Verify that the PowerFlex drive is properly installed. |Drive User Manual

3 Install the adapter. PowerFlex 7-Class DPI Network

Verify that the PowerFlex drive is not powered. Then,
connect the adapter to the network using a network cable
and to the drive using the Internal Interface cable. Use
the captive screws to secure and ground the adapter to
the drive.

Communication Adapter
Installation Instructions (publication
20COMM-IN004) and Chapter 2,
Installing the Adapter

4 Commission the adapter. Chapter 2,
. . Installing the Adapt
Set a unique node address and the appropriate data rate nstalling the Adapter
using the adapter switches. If desired, you can disable
the switches and use adapter parameters instead.
5 Apply power to the adapter. Chapter 2,
A. The adapter receives power from the drive. Verify that Installing the Adapter
the adapter is installed correctly and then apply power
to the drive. The status indicators should be green. If
they flash red, there is a problem. Refer to Chapter 7,
Troubleshooting.
B. Configure/verify key drive parameters.
6 Configure the adapter for your application. Chapter 3,
. . Configuring the Adapter
Set adapter parameters for the following functions as
required by your application:
¢ Node address and data rate (if Data Rate switch is set
to “PGM")
o /O configuration
o Change of State, Cyclic or RTR I/O data exchange
o Fault actions
7 Configure the CANopen network. Chapter 4,
Use a tool of CANopen Network Management master Configuring the GANopen Network
such as CANopen Configuration Studio IXXAT to Appendix E
configure the CANopen network. Make sure to: %etwork Example
e Install the EDS file.
¢ Create configuration and device connections.
» Save your CANopen configuration.
8 Create a programmable logic controller program. Chapter 5,

Use a programming tool such as CoDeSys Programming
Software for the Mauell PLC to create a logic program
that enables you to:

o Control the adapter and connected drive.

¢ Monitor or configure the drive using Service Data
Objects.

Using I/0 Messagin

Chapter 6,
Using Service Data Objects

20-COMM-K CANopen Adapter User Manual
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1-6 Getting Started

Status Indicators The adapter uses four status indicators to report its operating status. They
can be viewed on the adapter or through the drive cover (Figure 1.2).

Figure 1.2  Status Indicators (location on drive may vary)

@ Allen-Bradley

Iltem Name
@ |PORT
® |MOD

© |NETA (CANRUN)
© |NETB (CANERR)

After installing the adapter and applying power to the drive, refer to
Start-Up Status Indications on page 2-8 for possible start-up status
indications and their descriptions.

20-COMM-K CANopen Adapter User Manual
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Chapter 2

Installing the Adapter

This chapter provides instructions for installing the adapter in a PowerFlex
7-Class drive.

Topic Page
Preparing for an Installation 2-1
Commissioning the Adapter 2-1
Connecting the Adapter to the Drive 2-4
Connecting the Adapter to the Network 2-7
Applying Power 2-8

Preparing for an Installation Before installing the adapter, verify that you have all required equipment.
Refer to Required Equipment on page 1-3.

Commissioning the Adapter To commission the adapter, you must set a unique node address and the data
rate that is used by the network.

Important: New settings are recognized only when power is applied to the
adapter. If you change a setting, cycle power to the drive.

ATTENTION: Risk of equipment damage exists. The adapter

A contains ESD (Electrostatic Discharge) sensitive parts that can be
damaged if you do not follow ESD control procedures. Static
control precautions are required when handling the adapter. If you
are unfamiliar with static control procedures, refer to Guarding
Against Electrostatic Damage (publication 8000-4.5.2).

20-COMM-K CANopen Adapter User Manual
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Setting the Node Address Switches

Set the adapter Node Address switches (Figure 2.1) by rotating the switches
to the desired value for each digit.

Important: Each node on the network must have a unique address. Set the

Figure 2.1

node address before power is applied because the adapter uses
the node address it detects when it first receives power. To
change a node address, you must set the new value and then
remove and reapply power to (or reset) the adapter.

Setting Adapter Node Address Switches

®
®
A o]
Setting Description
00...99 Node address used by the adapter if switches are enabled. The default switch setting is

01. Node address 01 is also the default address used by all uncommissioned devices.
We recommend that you do not use this address as the final adapter address.

The Node Address switches are checked during start-up and, if the address needs to
be changed, the power must be cycled for the change to take effect.

Important: If both Node Address switches are set to “0,” the adapter uses the
Parameter 03 - [COPN Addr Cfg] setting for the node address. With this parameter,
the node address can be set from 1...127. This parameter is readable/writable over the
network, and its default setting is 1. Refer to Setting the Node Address on page 3-3.

The Node Address switch settings can be verified by viewing Parameter 04
- [COPN Addr Actual] using a PowerFlex 7-Class HIM, DriveExplorer
software, or DriveExecutive software.
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Setting the Data Rate

Set the adapter Data Rate switch (Figure 2.2) by rotating the switch to the
desired setting.

Figure 2.2  Setting Adapter Data Rate Switch

Setting Description

10Kbps, 20Kbps, Sets the adapter to the respective data rate. The default switch setting is
50Kbps, 125Kbps, | 500Kbps.

250Kbps, 500Kbps,
800Kbps or 1Mbps
PGM The adapter uses the setting of Parameter 05 - [COPN Rate Cfg] for the data
rate. This parameter is readable/writable over the network, and its default
setting is 500Kbps. Refer to Setting the Data Rate on page 3-3.

The Data Rate switch setting can be verified by viewing Parameter 06 -
[COPN Rate Actual] using a PowerFlex 7-Class HIM, DriveExplorer

software, or DriveExecutive software.

20-COMM-K CANopen Adapter User Manual
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Connecting the Adapter to
the Drive

20-COMM-K CANopen Adapter User Manual
Publication 20COMM-UM012B-EN-P

drive may contain high voltages that can cause injury or death.

c ATTENTION: Risk of injury or death exists. The PowerFlex

Remove power from the drive, and then verify power has been
discharged before installing or removing the adapter.

El R

Remove power from the drive.
Use static control precautions.
Remove the drive cover or open the drive door.

Connect the Internal Interface cable to the DPI port on the drive and
then to the DPI connector on the adapter (see Figure 2.3).

Secure and ground the adapter to the drive (see Figure 2.4) by doing the
following:

— On a PowerFlex 70 drive, fold the Internal Interface cable behind the
adapter and mount the adapter on the drive using the four captive
SCIrews.

— On a PowerFlex 700, PowerFlex 700H or PowerFlex 700S drive,
mount the adapter on the drive using the four captive screws.

Important: Tighten all screws to properly ground the adapter.
Recommended torque is 0.9 Nem (8.0 Ibein).
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Figure 2.3 DPI Ports and Internal Interface Cables

20-COMM-K Adapter

PowerFlex 70 - All Frames

CE—

EL

=

PowerFlex 700 Frames 0 and 1 PowerFlex 700 Frames 2 and Larger
PowerFlex 700S Frames 0 and 1 PowerFlex 700S Frames 2 through 6

[s)

HIM panel opens to
allow access to DPI
interface. To open
panel, remove screws
on left side of HIM
panel and swing open.

[s)

PowerFlex 700H Frames 9 and Larger
PowerFlex 700S Frames 9 and Larger

Iltem |Description
15.24 ¢cm (6 in.) Internal Interface cable

DPI Connector
CANopen network cable
2.54 ¢cm (1in.) Internal Interface cable

%0
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Figure 2.4 Mounting and Grounding the Adapter

09 Nem ﬁ
8.0 Ibein
(4 Plac.es) Adapter
B Internal Interface Cable
folded behind the adapter
h and in front of the drive.

Ground Tab Detail

PowerFlex 70 - All Frame Sizes
(Adapter mounts in drive.)

0.9 Nem
(8.0 Ibein)
4 Places

Verify metal ground tab is bent 90° and
is under the adapter before tightening
screw. After tightening the screw, verify
continuity exists between the head of
the screw and drive ground.

PowerFlex 700 Frames 0 and 1 PowerFlex 700 Frames 2 and Larger
PowerFlex 700S Frames 0 and 1 PowerFlex 700S Frames 2 through 6
(Adapter mounts on door.) (Adapter mounts in drive.)
Ground Tab Detail

0.9 Nem
(8.0 Ibein)
4 Places
Verify metal ground tab is bent 90° and

o is under the adapter before tightening
° screw. After tightening the screw, verify
continuity exists between the head of
the screw and drive ground.

PowerFlex 700H Frames 9 and Larger
PowerFlex 700S Frames 9 and Larger
(Adapter mounts behind HIM panel.)

20-COMM-K CANopen Adapter User Manual
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Connecting the Adapter to
the Network

ATTENTION: Risk of injury or death exists. The PowerFlex
drive may contain high voltages that can cause injury or death.
Remove power from the drive, and then verify power has been
discharged before installing or removing the adapter.

Remove power from the network and drive.

Use static control precautions.

Connect one end of a CANopen cable to the network. A CANopen
cable with an outside diameter of 6.9 mm (0.27 in.) is recommended.

Important: Maximum cable length depends on the data rate. For
details, refer to Data Rate in the Glossary.

Route the other end of the CANopen cable through the bottom of the
PowerFlex drive (Figure 2.4) and connect a 9-pin D-Sub plug to the
CANopen cable. See Figure 2.5 and its related table for wiring

connection details.

Figure 2.5 Connecting 9-Pin D-Sub Plug to CANopen Cable

120 Ohm
Terminating
Resistor
CAN_H 7 =
CAN_L 2 —
CAN.GND |3 o
CANSHLD |5 ——
Pin Name Function
2 CAN_L CAN low bus line
3 CAN_GND CAN ground
5 CAN_SHLD CAN shield
6 GND Ground (not used)
7 CAN_H CAN high bus line

Connect a 120 Ohm bus termination resistor at both ends of the
CAN-bus cable (at the first and last node, if several adapters are
connected to the CAN-bus). The termination should be made in the
connectors and is not included on the adapter. (See Figure 2.5.)

Connect the CANopen cable plug to the mating adapter receptacle, and
secure it with the two screws.

20-COMM-K CANopen Adapter User Manual
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Applying Power
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exists. Unpredictable operation may occur if you fail to verify
that parameter settings are compatible with your application.
Verify that settings are compatible with your application before
applying power to the drive.

c ATTENTION: Risk of equipment damage, injury, or death

Install the drive cover or close the drive door. The status indicators can
be viewed on the front of the drive.

Ensure that the adapter has a unique node address on the network and is
set at the correct data rate. If a new address or data rate is needed, reset
its switches (see Setting the Node Address Switches on page 2-2 or
Setting the Data Rate on page 2-3).

Apply power to the network.

Apply power to the drive. The adapter receives its power from the
connected drive. When you apply power to the adapter for the first time,
the status indicators should be green after an initialization. If an
indicator is red, there is a problem. Refer to Chapter 7, Troubleshooting.

If the Data Rate switch is set to “PGM” or the Node Address switches
are set to “00,” use a configuration tool to set the data rate and node
address parameters in the adapter (see Setting the Data Rate on

page 3-3 or Setting the Node Address on page 3-3).

Start-Up Status Indications

After power has been applied, the status indicators for the drive and
communications adapter can be viewed on the front of the drive
(Figure 2.6). Possible start-up status indications are shown in Table 2.A.

Figure 2.6 Drive and Adapter Status Indicators (location on drive may vary)
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Table 2.A Drive and Adapter Start-Up Status Indications

ltem |Name Color [State ") Description
Drive STS Indicator
Q@ |STS Green  |Flashing Drive ready but not running, and no faults are
(Status) present.
Steady Drive running, no faults are present.
Yellow |Flashing, An inhibit condition exists — the drive cannot be
Drive Stopped |started. Check drive Parameter 214 - [Start Inhibits].
Flashing, An intermittent type 1 alarm condition is occurring.
Drive Running | Check drive Parameter 211 - [Drive Alarm 1].
Steady, A continuous type 1 alarm condition exists. Check
Drive Running | drive Parameter 211 - [Drive Alarm 1].
Red Flashing A fault has occurred.
Steady A non-resettable fault has occurred.
® |PORT Green  |Flashing Normal Operation. The adapter is establishing a
connection to the drive. It will turn steady green or
red.
Steady Normal Operation. The adapter is properly
connected and communicating with the drive.
MOD Green  |Flashing Normal Operation. The adapter is operating but is
not transferring I/O data.
Steady Normal Operation. The adapter is operating and
transferring 1/O data.
NET A Green  |Flashing Normal Operation. The adapter is properly
(CAN RUN) connected but is not communicating with any
devices on the network.
Steady Normal Operation. The adapter is properly
connected and communicating on the network.
NET B Green |Off Normal Operation. No error.
(CAN ERR) Steady Normal Operation. The CAN controller is bus off.

(1) If all status indicators are off, the adapter is not receiving power. Refer back to instructions in this chapter on
installing the adapter. If any other conditions occur, see Chapter 7, Troubleshooting.

Configuring/Verifying Key Drive Parameters

The PowerFlex 7-Class drive can be separately configured for the control
and Reference functions in various combinations. For example, you could
set the drive to have its control come from a peripheral or terminal block
with the Reference coming from the network. Or you could set the drive to
have its control come from the network with the Reference coming from
another peripheral or terminal block. Or you could set the drive to have
both its control and Reference come from the network.

The following steps in this section assume that the drive will receive the
Logic Command and Reference from the network.

1. Use drive Parameter 090 - [Speed Ref A Sel] to set the drive speed
Reference to “22” (DPI Port 5).

g

If hard-wired discrete digital inputs are not used to control the drive,
verify that unused digital input drive Parameters 361 - [Dig In1 Sel] and
362 - [Dig In2 Sel] are set to “0” (Not Used).

20-COMM-K CANopen Adapter User Manual
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Verify that drive Parameter 213 - [Speed Ref Source] is reporting that
the source of the Reference to the drive is “22” (DPI Port 5). This
ensures that any Reference commanded from the network can be
monitored by using drive Parameter 002 - [Commanded Speed]. If a
problem occurs, this verification step provides the diagnostic capability
to determine whether the drive/adapter or the network is the cause.



Chapter 3

Configuring the Adapter

This chapter provides instructions and information for setting the
parameters to configure the adapter.

Topic Page
Configuration Tools 3-1
Using the PowerFlex 7-Class HIM 3-2
Setting the Node Address 3-3
Setting the Data Rate 3-3
Setting the I/0 Configuration 3-4
Selecting COS, Cyclic or RTR 1/0 Data Exchange 3-5
Setting a Fault Action 37
Resetting the Adapter 39
Viewing the Adapter Status Using Parameters 3-10
Flash Updating the Adapter 3-10

For a list of parameters, refer to Appendix B, Adapter Parameters. For
definitions of terms in this chapter, refer to the Glossary.

Configuration Tools The adapter stores parameters and other information in its own non-volatile
memory. You must, therefore, access the adapter to view and edit its
parameters. The following tools can be used to access the adapter

parameters:

Tool Refer to...

PowerFlex HIM page 3-2

DriveExplorer Software http://www.ab.com/drives/driveexplorer, or

(version 4.01 or higher) DriveExplorer online help (installed with the software)
DriveExecutive Software http://www.ab.com/drives/drivetools, or

(version 3.01 or higher) DriveExecutive online help (installed with the software)

> TIP: Service Data Objects can also be used to configure an adapter and
drive. Refer to Chapter 6, Using Service Data Objects.

20-COMM-K CANopen Adapter User Manual
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Using the PowerFlex 7-Class If your drive has either an LED or LCD HIM (Human Interface Module), it

HIM can be used to access parameters in the adapter as shown below. It is
recommended that you read through the steps for your HIM before
performing the sequence. For additional information, refer to your
PowerFlex Drive User Manual or the PowerFlex 7-Class HIM Quick
Reference (publication 20HIM-QRO001).

Using an LED HIM

Step Example Screens

1. Press the @®) key and then the Device @€ (Sel) key to
display the Device Screen.

2. Press the @9 or @ key to scroll to the adapter. Letters

represent files in the drive, and numbers represent ports. The ED D

adapter is usually connected to port 5.

3. Press the @ (Enter) key to enter your selection. A
parameter database is constructed, and then the first
parameter is displayed.

4. Edit the parameters using the same techniques that you use to
edit drive parameters.

Using an LCD HIM
Step Example Screens
1. In the main menu, press the @9 or @ key to scroll to
Device Select. F-> |Stopped | |Auto
2. Press the @ (Enter) key to enter your selection. Hz
Main Menu:
3. Press the @9 or @ key to scroll to the adapter Diagnostics
(20-COMM-K). Parameter

4. Press the @D (Enter) key to select the adapter. A parameter

Device Select
database is constructed, and then the main menu for the

adapter is displayed. Port 5 Device

5. Edit the parameters using the same techniques that you use to 20-COMM-K
edit drive parameters. Main Menu:
Diagnostics

Parameter
Device Select

NOTE: All configuration procedures throughout this chapter use the
PowerFlex 7-Class LCD HIM to access parameters in the adapter and show
example LCD HIM screens.

20-COMM-K CANopen Adapter User Manual
Publication 20COMM-UM012B-EN-P



Configuring the Adapter 3-3

Setting the Node Address

Setting the Data Rate

The node address is normally set by the adapter Node Address switches
(Figure 2.1), and is unique to each node on the network. If both switches are
set to “0,” the value of Parameter 03 - [COPN Addr Cfg] determines the
node address.

1. Set the value of Parameter 03 - [COPN Addr Cfg] to a unique node
address.

Figure 3.1 Example COPN Node Addr Cfg LCD HIM Screen

Port 5 Device Default = 1

20-COMM-K

Parameter #: 03
COPN Addr Cfg

1<>127

2. Reset the adapter (see Resetting the Adapter on page 3-9).

The data rate is normally set by the adapter Data Rate switch (Figure 2.2),
and must be the same for each node on the network. If the Data Rate switch
is set to “PGM” (Program), the value of Parameter 05 - [COPN Rate Cfg]
determines the data rate. Your application may require a different setting.

1. Set the value of Parameter 05 - [COPN Rate Cfg] to the data rate at
which your network is operating.

Figure 3.2 Example COPN Rate Cfg LCD HIM Screen

Port 5 Device Value |Data Rate
20-COMM-K ? ;g Egps
Parameter #: 05 2 50 Kbgz
COPN Rate Cfg 3 125 Kbps
500K 4 250 Kbps
5 500 Kbps (default)
6 1000 Kbps

2. Reset the adapter (see Resetting the Adapter on page 3-9).

20-COMM-K CANopen Adapter User Manual
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Setting the I/0
Configuration
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The I/O configuration determines the data that is sent to and from the drive.
Logic Command/Status, Reference/Feedback, and Datalinks may be
enabled or disabled. A “1” enables the 1/O. A “0” disables the 1/O.

1.

4.

Set the bits in Parameter 12 - [DPI I/O Cfg].
Figure 3.3 Example DPI I/0 Cfg LCD HIM Screen

Port 5 Device Bit Description
20-COMM-K 0 Logic Command/Reference (Default)
. 1 Datalink A
raame tg{g#' 2 2 |DatalinkB
XXXxxxxxxxx00 0 O] 3 Datalink C
Cmd/Ref b00 4 Datalink D
5...15 |Not Used

Bit O is the right-most bit. In Figure 3.3, it is highlighted and equals “1.”

If Logic Command/Reference is enabled, configure the parameters in
the drive to accept the Logic Command and Reference from the adapter.
For example, set Parameter 90 - [Speed Ref A Sel] in a PowerFlex 70 or
700 drive to “22” (DPI Port 5) so that the drive uses the Reference from
the adapter. Also, verify that the mask parameters (for example,
Parameter 276 - [Logic Mask]) in the drive are configured to receive the
desired logic from the adapter. Refer to the documentation for your
drive for details.

If you enabled one or more Datalinks, configure parameters in the drive
to determine the source and destination of data in the Datalink(s). For
example, configure the Datalinks in PowerFlex 70 and 700 drives by
setting Parameters 300 - [Data In A1] through 317 - [Data Out D2].
Also, ensure that the Modbus/TCP adapter is the only adapter using the
enabled Datalink(s).

Reset the adapter (see Resetting the Adapter on page 3-9).

The adapter is ready to receive 1/O.
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Selecting COS, Cyclic or
RTR I/0 Data Exchange

The data exchange (sometimes called allocation) is the method that the
adapter uses to exchange real-time data on the CANopen network. The
real-time data is transferred using a PDO (Process Data Object). The
adapter can be configured to use one of the following data exchange types:

e COS (Change of State)
e Cyclic
e RTR (Remote Transmission Request)

Each PDO can have a different type of data exchange, but COS can only be
selected for PDO1 (Status/Feedback word).

COS data exchange must be configured to set both the I/O configuration and
COS parameters in the adapter. Cyclic and RTR data exchanges are
configured in the PLC, so you only need to set the I/O configuration in the
adapter. No adapter parameters need to be adjusted.

For more details, refer to Chapter 5, Using I/O Messaging.

Using COS (Change of State) Data Exchange

COS means that a PDO is sent whenever the CANopen device has changed
its state (for example, a value has changed).

1. Using the CANopen configuration tool, set the transmission mode of
the TPDOI1 (Transmit PDO) of the adapter to “0” (synchronous) or
“254” (asynchronous).

2. Set Parameter 24 - [PDO1 Trigger] to “0” (COS).

Figure 3.4 Example DPO1 Trigger LCD HIM Screen

Port 5 Device Value |Trigger
20-COMM-K 0 COS (Default)
Parameter #: 24 1 Cyclic

PDO1 Trigger

COS

3. Set Bit O (the Logic Command/Reference bit) in Parameter 12 - [DPI

I/0 Config] to “1” (Enabled).

Figure 3.5 Example I/O Configuration LCD HIM Screen

Port 5 Device
20-COMM-K
Parameter #: 12
DPI'1/O Cfg

XXxxxxxxxxxx000 Ol
Cmd/Ref b00

20-COMM-K CANopen Adapter User Manual
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4. Set Parameter 25 - [COS Status Mask] for the bits in the Logic Status
word that should be checked for changes. The bit definitions for the
Status Mask will depend on the drive to which the adapter is connected.
Refer to Appendix D or the drive documentation.

Figure 3.6 Example COS Status Mask LCD HIM Screen

Port 5 Device Value |Description

20-COMM-K 0 Ignore this logic bit. (Default)
Parameter #: 25 1 Use this logic bit.

COS Status Mask

Xxxxxxxxxxx000 Ol

Bit 0 b00

5. Set Parameter 26 - [COS Fdbk Change] for the amount of change to
the Feedback that is required to trigger a Change of State message.

Figure 3.7 Example COS Fdbk Change LCD HIM Screen
Default = 1

Port 5 Device
20-COMM-K

Parameter #: 26
COS Fdbk Change

1 <> 4294967295

Using Cyclic Data Exchange
With cyclic data exchange, a PDO is sent periodically.

1. With the CANopen configuration tool, set the transmission mode of the
TPDO1 (Transmit PDO) of the adapter to “0” (synchronous) or “254”
(asynchronous).

2. Set Parameter 24 - [PDO1 Trigger] to “1” (Cyclic).
Figure 3.8 Example DPO1 Trigger LCD HIM Screen

Port 5 Device Value |Trigger
20-COMM-K 0 COS (Default)
Parameter #: 24 1 Cyclic

PDO1 Trigger

Cyclic

3. Set Parameter 27 - [Cyclic Interval] for the desired time interval
between two transmissions.

Figure 3.9 Example Cyclic Interval LCD HIM Screen
Default =0.02 s

Port 5 Device
20-COMM-K

Parameter #: 27
Cyc Interval

Fﬂﬂ S
0.02 <> 655.35

20-COMM-K CANopen Adapter User Manual
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Setting a Fault Action

This cyclic data exchange is only possible for the PDO1. However, there is
another possibility to implement cyclic data exchange for each PDO1:

1.

Using the CANopen configuration tool, set the transmission mode of
the TPDO (Transmit PDO) of the adapter to a value between “1” and
“240.”

Using the CANopen configuration tool, set the communication cycle
period to a desired value. The cyclic interval is calculated by
multiplying the transmission type by the communication cycle period.

No adapter parameter needs to be adjusted.

Using RTR (Remote Transmission Request)

PDOs can be remotely requested by transmitting a CAN remote frame from
the requesting PDO consumer. The corresponding PDO producer responds
to this remote frame.

1.

Using the CANopen configuration tool, set the transmission type of the
TPDO (Transmit PDO) of the adapter to “252” (synchronous) or “253”
(asynchronous).

No adapter parameter needs to be adjusted.

By default, when I/O communications are disrupted (for example, a cable is
disconnected) or the controller is idle (in program mode or faulted), the
drive responds by faulting if it is using I/O from the network. You can
configure a different response to:

e Disrupted I/O communication using Parameter 10 - [Comm FIt Action]
e An idle controller using Parameter 11 - [Idle Flt Action]

c ATTENTION: Risk of injury or equipment damage exists.

Parameters 10 - [Comm FIt Action] and 11 - [Idle Fit Action]
let you determine the action of the adapter and connected drive if
I/0 communications are disrupted or the controller is idle. By
default, these parameters fault the drive. You can set these
parameters so that the drive continues to run. Precautions should
be taken to ensure that the settings of these parameters do not
create a risk of injury or equipment damage. When
commissioning the drive, verify that your system responds
correctly to various situations (for example, a disconnected cable
or faulted controller).

20-COMM-K CANopen Adapter User Manual
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Changing the Fault Action

Set the values of Parameters 10 - [Comm FIt Action] and 11 - [Idle Fit
Action] to the desired response:

Value |Action Description

0 Fault The drive is faulted and stopped. (Default)

1 Stop The drive is stopped, but not faulted.

2 Zero Data The drive is sent 0 for output data. This does not command a stop.

3 Hold Last The drive continues in its present state.

4 Send FIt Cfg | The drive is sent the data that you set in the fault configuration parameters
(Parameters 14 - [Flt Cfg Logic] through 23 - [FIt Cfg D2 In]).

Figure 3.10 Example Fault Action LCD HIM Screens

Port 5 Device Port 5 Device
20-COMM-K 20-COMM-K
Parameter #: 10 Parameter #: 11
Comm Flt Action Idle Flt Action

Fault Fault

Changes to these parameters take effect immediately. A reset is not
required.

Setting the Fault Configuration Parameters

If you set Parameter 10 - [Comm FIt Action] or 11 - [Idle Fit Action] to
“Send Flt Cfg,” the values in the following parameters are sent to the drive
after an I/O communications fault and/or idle fault occurs. You must set
these parameters to values required by your application.

Parameter Description

14 - [Flt Cfg Logic] |A 16-bit value sent to the drive for Logic Command.

15 - [FIt Cfg Ref] | A 32-bit value (0...4294967295) sent to the drive as a Reference or Datalink.

16 - [Fit Cfg x1 In] Important: If the drive uses a 16-bit Reference or 16-bit Datalinks, the most

through i ;
23 - [Fit Cfg x2 In] significant word of the value must be set to zero (0) or a fault will occur.

Changes to these parameters take effect immediately. A reset is not
required.
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Resetting the Adapter

Changes to switch settings and some adapter parameters require that you
reset the adapter before the new settings take effect. You can reset the
adapter by cycling power to the drive or by using Parameter 09 - [Reset
Module].

ATTENTION: Risk of injury or equipment damage exists. If the

A adapter is transmitting control I/O to the drive, the drive may fault
when you reset the adapter. Determine how your drive will
respond before resetting a connected adapter.

Set Parameter 09 - [Reset Module] to “1” (Reset Module).

Figure 3.11 Example Reset Module LCD HIM Screen

Port 5 Device Value |Description
20-COMM-K 0 Ready (Default)
Parameter #: 09 1 Reset Module
Reset Module 2 Set Defaults

Reset Module

When you enter “1” (Reset Module), the adapter will be immediately reset.
When you enter “2” (Set Defaults), the adapter will set all adapter
parameters to their factory-default values. After performing a Set Defaults,
enter “1” (Reset Module) so that the new values take effect. The value of
this parameter will be restored to “0” (Ready) after the adapter is reset.

20-COMM-K CANopen Adapter User Manual
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Viewing the Adapter Status
Using Parameters

Flash Updating the Adapter
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The following parameters provide information about the status of the
adapter. You can view these parameters at any time.

Parameter Description
04 - [COPN Addr Act] | The node address used by the adapter. This will be one of the following
values:

o The address set by the rotary switches.

o The value of Parameter 03 - [COPN Addr Cfg] if the switches have
been set to “0”

¢ An old address of the switches or parameter if they have been changed
and the adapter has not been reset.

06 - [COPN Rate Act] | The data rate used by the adapter. This will be one of the following values:
o The data rate set by the rotary switch.

o The value of Parameter 05 - [COPN Rate Cfg] if the switch has been
set to “PGM”

¢ An old data rate of the switch or parameter if it has been changed and
the adapter has not been reset.

07 - [Ref/Fdbk Size] The size of the Reference/Feedback. It will either be 16 bits or 32 bits. It is
set in the drive and the adapter automatically uses the correct size.

08 - [Datalink Size] The size of the Datalinks. It will either be 16 bits or 32 bits. It is set in the
drive and the adapter automatically uses the correct size.

13 - [DPI /0 Act] The Reference/Feedback and Datalinks used by the adapter. This value is

the same as Parameter 12 - [DPI I/O Cfg] unless the parameter was
changed and the adapter was not reset.

slolollo|m|<|
Bit SIS E|EIEIER
Definiion |22 |2|S|8|E|S S
|| 0| || © | ©|E
Z|Z2Z20a0|Ia0an0|o
Default X|{x|x[0[0|0]|0]|1 0 = 1/O disabled
Bit 76 5 413210 1 =1/0 enabled

The adapter can be flash updated over the network or serially through a
direct connection from a computer to the drive using a 1203-USB or
1203-SSS serial converter.

When flashing over the network, you can use the Allen-Bradley software
tool ControlFLASH, the built-in flash capability of DriveExplorer Lite or
Full, or the built-in flash capability of DriveExecutive.

When flashing through a direct serial connection from a computer to a
drive, you can use the same Allen-Bradley software tools described above,
or you can use HyperTerminal set to the X-modem protocol.

To obtain a flash update for this adapter, go to http://www.ab.com/support/
abdrives/webupdate. This site contains all firmware update files and
associated Release Notes that describe firmware update enhancements/
anomalies, how to determine the existing firmware version, and how to flash
update using DriveExplorer, DriveExecutive, ControlFLASH or
HyperTerminal.
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Chapter 4

Network Management (NMT)

Configuring the CANopen Network

This chapter provides information about configuring a CANopen network to
communicate with the adapter and its connected PowerFlex 7-Class drive.

To configure the CANopen network, a variety of configuration tools of
CANopen Network ManagemenT (NMT) masters are available from
several manufactures, which help you to manage and configure CANopen
devices and systems.

Appendix E gives an example how to configure the CANopen network by
using the IXXAT CANopen Configuration Studio with the Mauell CoDeSys
AA programming software and the Mauell Telematic ME series of PLC.

Topic Page
Network Management (NMT) 4-1
CANopen Object Dictionary 4-3
CANopen Network Configuration 4-4

The Network Management (NMT) is used to control the status of all nodes
in the CANopen network. It uses a master/slave hierarchy and requires a
device with master functionality responsible for detecting, starting, and
monitoring the node states. Within any NMT slave there has to be
implemented the NMT slave state machine, where the Pre-Operational state
allows device configuration to take place.

Based on the DS301 specification, the 20-COMM-K uses the standard
CANopen network management state machine. Figure 4.1 shows the NMT
slave state machine, and the corresponding different transitions. There are
four main states defined:

e Initialization state

e Pre-Operational state
e Operational state

e Stopped state

20-COMM-K CANopen Adapter User Manual
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Figure 41 The NMT Slave State Machine
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The numbers in Figure 4.1 correspond to the numbers within the parenthesis
in the following state descriptions.

Y

Stopped >

Initialization State

The CANopen adapter enters the Initialization state automatically after
power-up and after a reset command. After the initialization is done, the
adapter enters into the Pre-Operational state (12).

Pre-Operational State

In the Pre-Operational state, the adapter can be configured and
parameterized, and allocation via SDO is possible but PDO communication
is not allowed in this state. After this state is attained, the node can be
switched to the Operational state when receiving a Start_Remote_Node
message (6) from an NMT master.
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CANopen Object Dictionary

Operational State

All communication objects are active in the Operational state. This means
there is PDO communication, SDO communication, synchronization, and
error control, and emergency messages allowed. The adapter will enter the
Stopped state when receiving a Stop_Remote_Node message (7).

Stopped State

All communications, except NMT and heartbeat for error control, are
stopped when the adapter is switched into the Stopped state. The adapter
can be switched back to the Pre-Operational state by receiving a
“Enter_PRE-OPERATIONAL_State” message.

A Reset_Node message (10) from an NMT master will reset the adapter. A
Reset_Communication message (11) will reset the CANopen
communication parameters within the adapter.

On CANopen, the interface between the application and CAN is achieved
by an Object Dictionary. The Object Dictionary is unique for any CANopen
device and represents complete access to the application in terms of the
communication parameters, the application data, and the configuration
parameters.

To configure the CANopen network it is necessary to access the Object
Dictionary. However, some configuration tools allow network configuration
directly on the application level and hide all CANopen configuration data,
such as PDO mapping, or the assignment of CAN identifier.

To gain access to the Object Dictionary, Process Data Objects (PDOs) and
Service Data Objects (SDOs) are used.

Index Description

0000h Reserved

0001h - 025Fh Data types

0260h - OFFFh Reserved

1000h - 1FFFh Communication profile area

2000h - 5FFFh Manufacturer specific area
6000h - 9FFFh Device profile specific area
A000h - BFFFh Interface profile specific area
C000h - FFFFh Reserved

Refer to Table C.A (Communication Profile Area) and Table C.B
(Manufacturer Specific Area) for more information about CANopen
objects.

20-COMM-K CANopen Adapter User Manual
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CANopen Network
Configuration
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Network Node Configuration

With help of the configuration tool, set up a CANopen network with a
specific baud rate. Select the required devices (for example, a PLC, input
modules, output modules, and PowerFlex drives with 20-COMM-K
adapters), add them to the network, and assign a unique node ID for each
device.

EDS File

An EDS file is needed for each device on the CANopen network. Go to the
Rockwell Automation web site at www.rockwellautomation.com/resources/
eds to download EDS files. Save EDS files to an appropriate location on
your computer.

SDO Configuration

Service Data Objects (SDOs) are used to establish a peer-to-peer connection
between two CANopen devices.

SDOs use asynchronous data transmission with acknowledge. The SDOs
are used to access all CANopen objects (Appendix C) in the adapter, and
required for adapter configuration/parameterization. Access to an individual
Object is made with a multiplexer via the Index and Sub-index of the Object
Dictionary.

This type of connection is based on a Client/Server-based mechanism.
Configure the PLC as SDO server and install the SDO channels to the other
devices (SDO clients).

PDO Configuration

Process Data Objects (PDOs) are used to transmit the real-time data using
the producer/consumer communication model. The PDOs are transmitted
without any protocol “overhead” and without confirmation. The PDO object
is used for the I/O communication.

There are basically two types of PDOs, depending on the transmission
direction:

e TPDOs (Transmit PDOs) are used to transfer data from the
communication adapter.

e RPDOs (Receive PDOs) are used to transfer data to the communication
adapter.

The PDOs are defined via the CANopen Object Dictionary, whereby
pre-defined PDOs can be selected (Default PDO mapping). The mapping
can also be changed if desired. The PDO mapping is made during
configuration with the help of SDOs.


www.rockwellautomation.com/resources/eds
www.rockwellautomation.com/resources/eds
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Besides the PDO mapping to determine which data are available (mapped)
in the selected PDO, the communication parameters that define the PDO
communication behavior need to be set. This includes the transmission
mode (synchronous or asynchronous) and the triggering mode which can be
Change of State (COS), Cyclic or Remote Transmission Request (RTR).

SYNC Configuration

The synchronization object (SYNC) is used to synchronize the devices.
There has to be a device in the network that is regarded as the SYNC
producer. Usually, the PLC is configured as the SYNC message producer.
The Communication Cycle Period (time between two SYNC messages) can
be set to a desired value.

The SYNC object is used to synchronize PDO communication, trigger the
transmission of a PDO, or perform the action on the last received PDO.

Node/Life Guarding

Node/Life Guarding is used for error control to check that any CANopen
device is working properly. The mechanism used for guarding is based on
the master/slave relationship. The NMT master guards all of its NMT slaves
cyclically (cycle time = Guard Time) by using an RTR frame. Any
CANopen slave responds to this RTR frame to guarantee that the
application program is running (Node Guarding).

Simultaneously, if a slave does not receive an RTR frame from the NMT
master within a specified time (Guard Time x Life Time Factor), the slave
knows that the NMT master must have failed. This mechanism is called Life
Guarding.

Adjust the Guard Time and the Life Time Factor to desired values.

Emergency EMCY

The emergency object is used to send fault information from the
communication adapter to the CANopen network.

The emergency object is triggered by a fault event from the drive or the
communication adapter itself. An emergency object is transmitted only once
per error event.

Saving and Downloading the Configuration

After configuration and parameterization, save all parameters and download
to devices separately. For the download, the adapter must be set in the
Pre-Operational state.

20-COMM-K CANopen Adapter User Manual
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Notes:
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Chapter 5

About Process Data Objects

Using I/0 Messaging

This chapter provides information and examples that explain how to use I/O
Messaging to control a PowerFlex 7-Class drive.

Topic Page
About Process Data Objects 51
Understanding the I/0 Image 5-4
Using Logic Command/Status 5-6
Using Reference/Feedback 5-6
Using Datalinks 5-8
Transmit PDO Mapping 59
Receive PDO Mapping 5-10

examples in this publication are intended solely for purposes of
example. There are many variables and requirements with any
application. Rockwell Automation does not assume responsibility
or liability (to include intellectual property liability) for actual use
of the examples shown in this publication.

c ATTENTION: Hazard of injury or equipment damage exists. The

On CANopen, Process Data Objects (PDOs) are used to transfer the
real-time data which controls the PowerFlex drive and sets its Reference.
PDOs can also be used to transfer data to and from Datalinks. A PDO
message has high priority on the CAN bus. Each PDO has a unique CAN
identifier, and the maximum length of a PDO message is 8 bytes.

PDO mapping and configuration are made with help of SDOs.

RPDO: SDO 1400 - 1403h (1st - 4th RPDO communication parameter)
SDO 1600 - 1603h (1st - 4th RPDO mapping parameter)

TPDO: SDO 1800 - 1803h (1st - 4th TPDO communication parameter)
SDO 1A00 - 1A03h (1st - 4th TPDO mapping parameter)

The adapter provides many options for configuring and using I/O,
including:

¢ Configuring the size of I/O by enabling or disabling the Logic
Command/Reference and Datalinks

e Using a Change of State, Cyclic or RTR data exchange method

20-COMM-K CANopen Adapter User Manual
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PDO Transmission Types

The transmission type (or data exchange type) parameter of a PDO specifies
the transmission mode and the triggering mode.

The transmission modes are:

e Synchronous transmission
e Asynchronous transmission

The adapter supports three PDO triggering modes:

e COS (Change of State)
e Cyclic
e Remote Transmission Request (RTR)

The triggering mode is only relevant for TPDOs. For RPDOs, only the
transmission mode is important. To configure the PDOs, the adapter
parameters have to be adjusted and other settings made using a CANopen
configuration tool (for example, IXXAT CANopen Configuration Studio).

PDO Transmission Modes

To synchronize devices, a synchronization object (SYNC object) is
transmitted periodically by a synchronization application (SYNC Master).
Figure 5.1 shows the principle of synchronous and asynchronous
transmission. The time between two SYNC objects is the Communication
Cycle Period.

Figure 5.1  Synchronous and Asynchronous Transmission

Sync Sync Sync
Object Object Object

T I |

Time

PDOs PDOs

= Synchronous T = Asynchronous

Synchronous TPDO: The data for Synchronous TPDOs are sampled at the
moment the SYNC object is received. For COS and cyclic transmission, the
TPDOs are sent immediately after sampling (therefore, after the SYNC
object). For RTR transmission, the TPDOs are sent after the receipt of the
request message.

Asynchronous TPDO: Asynchronous TPDOs are transmitted without any
correlation to a SYNC. The data for asynchronous TPDOs are sampled
continuously.
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Synchronous RPDO: The data of synchronous RPDOs is passed to the
application when the next SYNC object occurs, independently of the
transmission rate specified by the transmission type.

Asynchronous RPDO: The data of asynchronous RPDOs is passed directly
to the application.

PDO Triggering Modes
The adapter supports three PDO triggering modes:
e Change of State (COS)

Triggering mode COS means that the PDO is sent when a device-specific
event occurs (for example, a value has changed). COS can only be
selected for the TPDO1- Logic Status/Feedback (Parameter 24 -
[PDO1 Trigger] is set to “0”).

COS with transmission mode asynchronous can be configured by setting
the transmission type of the TPDO]1 to “254” using a CANopen
configuration tool. For COS with transmission mode synchronous, the
transmission type must be set to “0.”

Adapter Parameters 25 and 26 control the COS behavior. Parameter 25
- [COS Status Mask] defines which bits in the Logic Status word are
checked for changes, and Parameter 26 - [COS Fdbk Change]
specifies how much the Feedback word can change before it is
considered a change of state.

e Cyclic

PDOs with the cyclic triggering mode are sent periodically with a
specific interval. For the transmission types O (synchronous) cyclic
transmission and 254 (asynchronous), Parameter 24 - [PDO1 Trigger]
is set to “1” (Cyclic) and Parameter 27 - [Cycle Interval] defines this
interval. This is only possible for the PDOI.

A synchronous cyclic transmission can also be implemented by setting
the transmission type to a value between 1 and 240. Then, the cyclic
interval is calculated as follows:

Cyclic Interval = Transmission Type x Communication Cycle Period
e Remote Transmission Request (RTR)

The transmission of a PDO is initiated on receipt of a Remote
Transmission Request initiated by any other device (PDO consumer).
The transmission can be either synchronous or asynchronous.

20-COMM-K CANopen Adapter User Manual
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Understanding the I/O Image
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Table 5.A TPDO Summary

Triggering | Transmission  |Param. 24 - Transmission |Transmission Type Name

Mode Mode [PDO1 Trigger] | Type (1)@

cosS Synchronous  |COS 0® Synchronous acyclic
Asynchronous | COS 254 ©) Asynchronous (Manuf. Event)

Cyclic Synchronous — 1...240 Synchronous cyclic
Synchronous Cyclic 0® Synchronous acyclic
Asynchronous | Cyclic 254 O Asynchronous (Manuf. Event)

RTRonly  |Synchronous — 252 Synchronous RTR only
Asynchronous  |— 253 Asynchronous RTR only

() Transmission types 241...251 are reserved.

@ The transmission type 255 - Asynchronous (Profile Event) is not used in this implementation.

) If transmission type 0 or 254 (COS and cyclic) is selected for TPDOs other than TPDO1, the TPDO will only be
transmitted on Remote Transmission Request.

Table 5.B  RPDO Summary
Transmission | Behavior Transmission |Name
Mode Type (1)
Synchronous Data is passed to application |0 Synchronous acyclic
after next SYNC. 0...240 Synchronous cyclic
Asynchronous  [Data is passed to application  |254 Asynchronous (Manuf. Event)
immediately. 255 Asynchronous (Profile Event)

() The transmission types 252 and 253 are not possible for RPDOs.

The CANopen specification requires that the terms input and output be
defined from CANopen network’s point of view. Therefore, Output I/O is
data that is output from the CANopen network and consumed by the
CANopen adapter. Input I/O is status data that is produced by the adapter
and consumed as input by the CANopen network. The I/O image table will

vary based

on:

e Size (either 16-bit or 32-bit) of the Reference/Feedback words and
Datalink words used by the drive. To determine the size of the
Reference/Feedback and Datalinks, view adapter Parameters 07 - [Ref/
Fdbk Size] and 08 - [Datalink Size]. For information to access
parameters, see

e Configuration of I/O (Parameter 12 - [DPI I/O Config]) in the adapter.
If any I/O is not enabled, the image table is truncated. The image table
always uses consecutive words starting at word 0.

The controller I/O image changes depending on the size of the drive’s
Reference/Feedback and Datalinks. Table 5.C, Table 5.D, and Table 5.E
show the I/O image when using various PowerFlex 7-Class drives.
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Table 5.C 1/0 Image for PowerFlex 70/700/700H Drives and SMC Flex
(16-bit Reference/Feedback and 16-bit Datalinks)

Word | Output I/0 Word |Inputl/O

0 Logic Command 0 Logic Status

1 Reference 1 Feedback

2 Datalink In A1 2 Datalink Out A1
3 Datalink In A2 3 Datalink Out A2
4 Datalink In B1 4 Datalink Out B1
5 Datalink In B2 5 Datalink Out B2
6 Datalink In C1 6 Datalink Out C1
7 Datalink In C2 7 Datalink Out C2
8 Datalink In D1 8 Datalink Out D1
9 Datalink In D2 9 Datalink Out D2

Table 5.D 1/0 Image for PowerFlex 700 VC Drives
(16-bit Reference/Feedback and 32-bit Datalinks)

Word |Output I/O Word  |Input I/O

0 Logic Command 0 Logic Status

1 Reference 1 Feedback

2 Datalink In A1 (LSW) 2 Datalink Out A1 (LSW)
3 Datalink In A1 (MSW) 3 Datalink Out A1 (MSW)
4 Datalink In A2 (LSW) 4 Datalink Out A2 (LSW)
5 Datalink In A2 (MSW) 5 Datalink Out A2 (MSW)
6 Datalink In B1 (LSW) 6 Datalink Out B1 (LSW)
7 Datalink In B1 (MSW) 7 Datalink Out B1 (MSW)
8 Datalink In B2 (LSW) 8 Datalink Out B2 (LSW)
9 Datalink In B2 (MSW) 9 Datalink Out B2 (MSW)
10 Datalink In C1 (LSW) 10 Datalink Out C1 (LSW)
11 Datalink In C1 (MSW) 11 Datalink Out C1 (MSW)
12 Datalink In C2 (LSW) 12 Datalink Out C2 (LSW)
13 Datalink In C2 (MSW) 13 Datalink Out C2 (MSW)
14 Datalink In D1 (LSW) 14 Datalink Out D1 (LSW)
15 Datalink In D1 (MSW) 15 Datalink Out D1 (MSW)
16 Datalink In D2 (LSW) 16 Datalink Out D2 (LSW)
17 Datalink In D2 (MSW) 17 Datalink Out D2 (MSW)

LSW = Least Significant Word (Bits 15...0); MSW = Most Significant Word (Bits 31...16)

20-COMM-K CANopen Adapter User Manual
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Table 5.E  1/0 Image for PowerFlex 700S Drives
(32-bit Reference/Feedback and 32-bit Datalinks)

Word | Output I/0 Word |Inputl/O

0 Logic Command 0 Logic Status

1 Not Used 1 Not Used

2 Reference (LSW) 2 Feedback (LSW)

3 Reference (MSW) 3 Feedback (MSW)

4 Datalink In A1 (LSW) 4 Datalink Out A1 (LSW)
5 Datalink In A1 (MSW) 5 Datalink Out A1 (MSW)
6 Datalink In A2 (LSW) 6 Datalink Out A2 (LSW)
7 Datalink In A2 (MSW) 7 Datalink Out A2 (MSW)
8 Datalink In B1 (LSW) 8 Datalink Out B1 (LSW)
9 Datalink In B1 (MSW) 9 Datalink Out B1 (MSW)
10 Datalink In B2 (LSW) 10 Datalink Out B2 (LSW)
11 Datalink In B2 (MSW) 11 Datalink Out B2 (MSW)
12 Datalink In C1 (LSW) 12 Datalink Out C1 (LSW)
13 Datalink In C1 (MSW) 13 Datalink Out C1 (MSW)
14 Datalink In C2 (LSW) 14 Datalink Out C2 (LSW)
15 Datalink In C2 (MSW) 15 Datalink Out C2 (MSW)
16 Datalink In D1 (LSW) 16 Datalink Out D1 (LSW)
17 Datalink In D1 (MSW) 17 Datalink Out D1 (MSW)
18 Datalink In D2 (LSW) 18 Datalink Out D2 (LSW)
19 Datalink In D2 (MSW) 19 Datalink Out D2 (MSW)

LSW = Least Significant Word (Bits 15...0); MSW = Most Significant Word (Bits 31...16)

Using Logic Command/ The Logic Command is a 16-bit word of control produced by the CANopen
Status network and consumed by the adapter. The Logic Status is a 16-bit word of
status produced by the adapter and consumed by the CANopen network.

This manual contains the bit definitions for most compatible products
available at the time of publication in Appendix D, Logic Command/Status
Words. For other products, refer to their documentation.

Using Reference/Feedback  The Reference is produced by the controller and consumed by the adapter.
The Feedback is produced by the adapter and consumed by the controller.
The size of the Reference/Feedback is determined by the drive and
displayed using adapter Parameter 07 - [Ref/Fdbk Size].

Size Valid Values
16-bit -32768 to 32767
32-bit -2147483648 to 2147483647

The Reference value is a scaled engineering value; it is NOT in Hertz or
RPM. The Reference uses a “32767” scale. The “32767” endpoint of the
scale is equal to the value of parameter 55 - [Maximum Freq], which has a
default value of 130 Hz. For all PowerFlex 70/700 drives, default scaling is
0...15123 which is equal to 0...60.0 Hz. This is based on the formula
shown below. Reference scaling is limited by drive parameter 82 -
[Maximum Speed]. If the default value of 60 Hz. for parameter 82 -
[Maximum Speed] is changed, the speed Reference scaling also changes. To
determine Reference scaling, use:

20-COMM-K CANopen Adapter User Manual
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(Parameter 82 / Parameter 55) * 32767 = Scaling
Using parameter 82 and 55 default values, speed Reference scaling is:
(60 Hz / 130 Hz) * 32767 = 15123
Therefore, 0...15123 =0...60.0 Hz.
If parameter 82 - [Maximum Speed] is changed to 90 Hz, then:
(90 Hz / 130 Hz) * 32767 = 22685
Therefore, 0...22685 = 0...90.0 Hz.

A graphic representation of this Reference scaling is shown below:

130 Hz

90 Hz
60 Hz par.82

0Hz

e gpeed]

0 15123 22685 32767

Par. 55 - [Maximum Freq]

Scaling = (Parameter 82 / Parameter 55) * 32767

For PowerFlex 70 EC drives (firmware v2.xxx or higher) or PowerFlex 700
VC drives (firmware v3.xxx or higher), parameter 298 - [DPI Ref Select]
was added to simplify scaling for the speed Reference. When parameter 298
- [DPI Ref Select] is set to its default “0” (Max Freq), the speed Reference
scaling is as shown above. However, when parameter 298 - [DPI Ref Select]
is set to “1” (Max Speed), the speed Reference scaling is equal to parameter
82 - [Max Speed]:

Parameter 82 = Scaling
Therefore, 0...32767 = 0...60.0 Hz.
If parameter 82 - [Maximum Speed] is changed to 90 Hz, then:
90 Hz = 32767

Speed Feedback uses the same scaling as the speed Reference.

TIP: For PowerFlex 700 VC drives (firmware v3.xxx or higher), Parameter
299 - [DPI Fdbk Select] enables you to select the feedback data coming
from the drive over DPI. The default is “Speed Fdbk™ in Hz or RPM
determined by Parameter 079 - [Speed Units]. The data selection for
Parameter 299 is also displayed on the 1st line of the HIM and on
DriveExplorer and DriveExecutive screens in the drive status area of the
screen.

For Reference/Feedback details about other DPI drives, refer to their
respective User Manuals.

20-COMM-K CANopen Adapter User Manual
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Using Datalinks
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A Datalink is a mechanism used by PowerFlex drives to transfer data to and
from the controller. Datalinks allow a drive parameter value to be read or
written without using an SDO explicit message. When enabled, each
Datalink occupies two 16-bit or 32-bit words in both the input and output
image. Use adapter Parameter 08 - [Datalink Size] to determine whether
the drive uses 16-bit or 32-bit words for Datalinks.

Rules for Using Datalinks

e Each set of Datalink parameters in a PowerFlex drive can be used by
only one adapter. If more than one adapter is connected to a single drive,
multiple adapters cannot use the same Datalink.

e Parameter settings in the drive determine the data passed through the
Datalink mechanism. Refer to the documentation for your drive.

e When you use a Datalink to change a value, the value is NOT written to
the Non-Volatile Storage (NVS). The value is stored in volatile memory
and lost when the drive loses power. Thus, use Datalinks when you need
to change a value of a parameter frequently.

Using 16-Bit Datalinks to Read/Write 32-Bit Parameters

This subsection only pertains to PowerFlex 70 (SC or EC), PowerFlex 700
(SC), and PowerFlex 700H drives which use 16-bit Datalinks. To read or
write a 32-bit parameter using 16-bit Datalinks, typically both Datalinks of
apair (A, B, C, D) are set to the same 32-bit parameter. For example, to read
Parameter 10 - [Elapsed Run Time] in a PowerFlex 70 drive, both Datalink
Al Out and Datalink A2 Out are set to “10.” Datalink A1 Out will contain
the least significant word (LSW) and Datalink A2 Out will contain the most
significant word (MSW).

32-bit data is stored in binary as follows:

MSW 2% through 2'°
LSW 2% through 20

In this example, the Parameter 10 - [Elapsed Run Time] value of 6553.9 Hrs
is read as “6553.9” in Datalink A1 Out and Datalink A2 Out.

Datalink |Word |Parameter |Data (Hex)
A1 Out LSW 10 0003
A2 Out MSW |10 0001

Conversion Example:

Parameter 010 - [Elapsed Run Time] = 6553.9 Hrs
MSW = 0001pg, = 0001ingry = 2'° = 65536

LSW = 0003, =3

Engineering Value = 65536 + 3 = 65539
Parameter 10 Displayed Value = 6553.9 Hrs



Using I/0 Messaging 5-9

Transmit PDO Mapping

Regardless of the Datalink combination, Datalink x1 Out will always
contain the LSW and Datalink x2 Out will always contain the MSW. In the
following example, the PowerFlex 70 drive Parameter 242 - [Power Up
Marker] contains a value of 88.4541 hours.

Datalink |Word |Parameter |Data (Hex)
A2 Out MSW 242 000D
B1 Out LSW 242 7F3D

Conversion Example:

Parameter 242 - [Power Up Marker] = 88.4541 hours
MSW = 000Dpg, = 1101pinary = 29 + 28 + 26 = 851968
LSW = 7F3Dpgy = 32573

Engineering Value = 851968 + 32573 = 884541
Parameter 242 Displayed Value = 88.4541 Hrs

The Transmit PDOs have a default mapping as shown in Table 5.F. The
mapping can be changed if desired. Since every PDO can contain up to
eight bytes of data, it is possible to map, for example, Datalink A1, A2, C1,
and C2 to the same PDO number when using a drive with 16-bit Datalinks.

Table 5.F Default TPDO Mapping

TPDO# |Default Mapping Enabled |Remap |Initial Transmission Type (")

1 Product Logic Status (0x2201) Yes No 254 (Asynchronous, COS)
+Feedback 16-bit (0x2204)

2 Datalink A1 Out 16-bit (0x2216) No Yes 253 (Asynchronous, RTR)
+Datalink A2 Out 16-bit (0x2218)

3 Datalink B1 Out 16-bit (0x221A) No Yes 253 (Asynchronous, RTR)
+Datalink B2 Out 16-bit (0x221C)

4 Datalink C1 Out 16-bit (0x221E) No Yes 253 (Asynchronous, RTR)
+Datalink C2 Out 16-bit (0x2220)

5 Datalink D1 Out 16-bit (0x2222) No Yes 253 (Asynchronous, RTR)
+Datalink D2 Out 16-bit (0x2224)

() Table 5.H shows the transmission types for the PDO.

Important: For a 32-bit drive, PDO mapping must be changed from their
default values.

TIP: If a 32-bit drive parameter is mapped to a Datalink pair, it is not
recommended to map part of the pair (that is, A1 or A2) to two different
PDOs since this can give data inconsistency.

20-COMM-K CANopen Adapter User Manual
Publication 20COMM-UM012B-EN-P



5-10 Using 1/O Messaging

Receive PDO Mapping
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The Receive PDOs have a default mapping as shown in Table 5.G. The
mapping can be changed if desired. Since every PDO can contain up to
eight bytes of data, it is possible to map, for example, Datalink A1, A2, C1,
and C2 to the same PDO number when using a drive with 16-bit Datalinks.

Table 5.G Default Receive PDO Mapping

TPDO # | Default Mapping Enabled |Remap |Initial Transmission Type (")
1 Product Logic Command (0x2200) | Yes No 254 (Asynchronous)
+Reference 16-bit (0x2202)
2 Datalink A1 In 16-bit (0x2206) No Yes 254
+Datalink A2 In 16-bit (0x2208)
3 Datalink B1 In 16-bit (0x220A) No Yes 254
+Datalink B2 In 16-bit (0x220C)
4 Datalink C1 In 16-bit (0x220E) No Yes 254
+Datalink C2 Out 16-bit (0x2210)
5 Datalink D1 In 16-bit (0x2212) No Yes 254
+Datalink D2 In 16-bit (0x2214)

(1) Table 5.H shows the transmission types for the PDO. For RPDOs, only the transmission is important
(synchronous or asynchronous).

TIP: If a 32-bit drive parameter is mapped to a Datalink pair, it is not
recommended to map part of the pair (that is, Al or A2) to two different
PDOs since this can give data inconsistency.

Table 5.H PDO Transmission Types

Transmission PDO Transmission

Type Cyclic Acyclic Synchronous | Asynchronous | RTR Only
0 v v

1...240 v v

241...251 Reserved

252 v v
253 v v
254 v

255 v

() Transmission type 255 is not used in this application.



Chapter 6

About Service Data Objects

Using Service Data Objects

This chapter provides information and examples that explain how to use
Service Data Objects (SDOs) to configure and monitor the adapter and
connected PowerFlex 7-Class drive.
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CANopen DP| Parameter Access 6-2
CANopen DPI Full Parameter Access 6-3

examples in this publication are intended solely for purposes of
example. There are many variables and requirements with any
application. Rockwell Automation, Inc. does not assume
responsibility or liability (to include intellectual property
liability) for actual use of the examples shown in this publication.

ATTENTION: Risk of equipment damage exists. If Explicit

A Messages are programmed to write parameter data to
Non-Volatile Storage (NVS) frequently, the NVS will quickly
exceed its life cycle and cause the drive to malfunction. Do not
create a program that frequently uses Explicit Messages to write
parameter data to NVS. Datalinks do not write to NVS and
should be used for frequently changed parameters.

c ATTENTION: Risk of injury or equipment damage exists. The

Service Data Objects (SDOs) use asynchronous data transmission and are
used to access objects without mapping them to an I/O (PDO) connection.
With SDOs, you can configure and monitor a slave device’s parameters on
the CANopen network.

SDO data transmission is much slower, working around the process data
channels, to read/write parameters to a drive. This handles one parameter at
a time and the user has access to all CANopen objects in the adapter. SDO
messages can transfer more than 8-bytes, which is the PDO limit.

20-COMM-K CANopen Adapter User Manual
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Running Service Data There are five basic events in the Service Data Objects process. The details
Objects of each step will vary depending on the type of controller. Refer to the
documentation for your controller.

Important: There must be a request message and a response message for all
SDOs, whether you are reading or writing data.

Figure 6.1 Service Data Objects Process

Set up and send Service
o Data Objects Request

Complete Service
e Data Objects
A
1
Retrieve Service Data
4] Objects Response

Event |Description

You format the required data and set up a PLC program to send an SDO request to the
CANopen network adapter (download).

The CANopen network adapter transmits the SDO Request to the slave device over the
network.

The slave device transmits the SDO Response back to the CANopen network. The data is
stored in the CANopen network buffer.

The controller retrieves the SDO Response from the CANopen network’s buffer (upload).

0 ® © @

The SDO is complete.

CANopen DPI Parameter An adapter parameter can be accessed by using the CANopen objects

Access 0x2228 and 0x2229. The parameter request is written to object 0x2228.
When the acknowledgement is received, the response to the message is
placed in object 0x2229 and the response can be read.

Table 6.A Data Description for Object 0x2228 DPI Parameter Send

Sub Index  |Meaning Type
1 Parameter Access (00 = read, 01 = write byte, |Byte
02 = write word, 03 = write 32-bit word)
2 DPI Port (0...6) Byte
3 Parameter Number 16-bit Word
4 Parameter value (for writing) 32-bit Word

Table 6.B Data Description for Object 0x2229 DPI Parameter Receive

SubIndex |Meaning Type
1 Response Status: Byte
0=No Error
1 = Write only

2 = Value out of range
3 = Parameter does not exist
4 = Other error

2 Parameter value 32-bit Word

20-COMM-K CANopen Adapter User Manual
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CANopen DPI Full
Parameter Access

CANopen DPI Parameter Access Communication Example
This example describes how to read adapter Parameter 1 - [DPI Port]:

1. Fill out the data structure for CANopen object 0x2228 (DPI Parameter
Send) as follows, filling in sub index 1 last.

Sub Index  |Value

1 0x00 (Read)

2 0x05 (DPI Port 5)
3 0x01 (Parameter)

2. Send the message by writing to sub index 1.
3. Wait for the acknowledgement.

4. Read the response in object 0x2229 (DPI Parameter Receive).

Sub Index  |Value
1 0x00 (Service OK)
2 0x00000005 (Parameter value)

With the CANopen objects 0x2226 and 0x2227, all DPI objects can be
accessed. The request is written to object 0x2226. When the
acknowledgment is received, the response to the message is placed in object
0x2227 and the response can be read.

The DPI full object access supports messages up to 96 data bytes. That is,
all explicit DPI messages (except flash download) are able to be
transmitted/received.

Table 6.C Data Description for Object 0x2226 DPI Object Send

Sub Index | Meaning Type

1 Service (0x00 = Get Attribute, 0x04 = Set Attribute) Byte

2 DPI Port (0...6) Byte

3 Class Byte

4 Instance 16-bit Word
5 Attribute Byte

6 Length of request data in bytes (Count starts at sub index 7) Byte

7 Data (First byte) Byte

102 Data (Last byte) Byte

Table 6.D Data Description for Object 0x2227 DPI Object Receive

Sub Index  |Meaning Type
1 Service (0x00 = OK, OxFF = Error) Byte
2 Length of response data in bytes (Count starts at sub index 3) |Byte
3 Data (First byte) / Error Status Value Byte
98 Data (Last byte) Byte

20-COMM-K CANopen Adapter User Manual
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CANopen DPI Full Access Communication Example
This example describes how to read adapter Parameter 1 - [DPI Port]:

1. Fill out the data structure for CANopen object 0x2226 (DPI Object
Send) as follows, filling in sub index 1 last.

Sub Index  |Value

0x00 (Service Get Attribute)

0x05 (DP!I Port 5)

0x03 (Parameter Class)

0x0001 (Instance, Parameter 01)
0x09 (Attribute - Parameter value)
0x00 (Number of bytes that follows)

D OB =

2. Send the message by writing to sub index 1.
3. Wait for the acknowledgement.

4. Read the response in CANopen object 0x2227 (DPI Object Receive).

Sub Index  |Value

1 0x00 (Service OK)

2 0x01 (Length of response data in bytes;
count starts at sub index 3)

3 0x05 (Attribute value)
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Chapter 7

Understanding the Status
Indicators

Troubleshooting

This chapter provides information for diagnosing and troubleshooting
potential problems with the adapter and network.

Topic Page
Understanding the Status Indicators 71
PORT Status Indicator 7-2
MOD Status Indicator 7-2
NET A (CAN RUN) Status Indicator 7-3
NET B (CAN ERR) Status Indicator 7-3
Viewing Adapter Diagnostic Items 7-4
Viewing and Clearing Events 7-5

The adapter has four status indicators. They can be viewed on the adapter or
through the drive cover. See Figure 7.1.

Figure 7.1

Status Indicators (location on drive may vary)

@® Allen-Bradley

Item |Status Indicator Description Page
® |PORT DPI Connection Status 7-2
@& [MOD Adapter Status 72
© [NET A (CANRUN) CANopen Run Status 7-3
® |NETB(CANERR)  |CANopen Error Status 7-3
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7-2 Troubleshooting
PORT Status Indicator This red/green bicolor LED indicates the status of the adapter’s connection
to the drive as shown in the table below.
Status Cause Corrective Action
Off The adapter is not powered orisnot  |e Securely connect the adapter to the drive using the
properly connected to the drive. Internal Interface (ribbon) cable.
o Apply power to the drive.
Flashing Red | The adapter is not receiving a ping « Verify that cables are securely connected and not
message from the drive. damaged. Replace cables if necessary.
o Cycle power to the drive.
Steady Red The drive has refused an I/0 Important: Cycle power to the drive after making any
connection from the adapter. of the following corrections:
; P Verify that all DPI cables on the drive are securely
Another DPI peripheral is using the ¢ ;
connected and not damaged. Replace cables if
same DPI port as the adapter. necessary. g P
o Verify that the DP!I drive supports Datalinks.
 Configure the adapter to use a Datalink that is not
already being used by another peripheral.
Steady Orange |The adapter is connected to a product | Connect the adapter to a product that supports
that does not support Allen-Bradley | Allen-Bradley DPI communications (for example, a
DPI communications. PowerFlex 7-Class drive).
Flashing Green | The adapter is establishing an I/O o No action required. This indicator will turn steady
connection to the drive or [DPI 1/0 Cfg] | ~ green or steady red.
is configured for all /O disabled. o Verify Parameter 12 - [DPI l/O Cfg] settings.
o Normal behavior if no DPI I/O is enabled.
Steady Green | The adapter is properly connected and | No action required.
is communicating with the drive.
MOD Status Indicator This red/green bicolor LED indicates the status of the adapter as shown in

the table below.

Status Cause Corrective Action
Off The adapter is not powered oris not | Securely connect the adapter to the drive using the
properly connected to the drive. Internal Interface (ribbon) cable.
o Apply power to the drive.
Flashing Red | The adapter has failed the firmware | e Clear faults in the adapter.
;fse?:] \c;;ltige Node Address switch setting | | Cycle power to the drive,
e If cycling power does not correct the problem, the
Bad CRC of adapter parameters or the |  adapter parameter settings may have been
adapter is being flash upgraded. corrupted. Reset defaults and reconfigure the
adapter.
o |f resetting defaults does not correct the problem,
flash the adapter with the latest firmware release.
Steady Red The adapter has failed the power-on | e Cycle power to the drive.

diagnostics test (hardware failure).

o Replace the adapter.

Flashing Green

The adapter is operational, but is not
transferring I/O data. Normal operation,
device in stopped state or
pre-operational state.

e Place the PLC in RUN mode.

o Program the controller to recognize and transmit I/O
to the adapter.

o Configure the adapter for the program in the
controller.

o Normal behavior if no DPI I/O is enabled.

Steady Green

The adapter is operational and
transferring 1/0 data.

No action required.
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Troubleshooting 7-3

NET A (CAN RUN) Status

NET B (CAN ERR) Status

the table below.

This green LED indicates the status of the network connection as shown in

Status Cause Corrective Actions
Off The adapter and/or network is not o Securely connect the adapter to the drive using the
powered or the adapter is not properly |  Internal Interface (ribbon) cable and to the network
connected to the network. using a CANopen cable.
o Correctly connect the CANopen cable to the
CANopen 9-pin plug.
o Apply power to the drive.
Single Flash (") | The device is in stopped mode. Place the PLC in RUN mode.
Green
Flashing Green | The adapter is properly connected, but |e Place the controller in RUN mode.
(about2.5 Hz) s not communicating with any devices |, Program the controller to recognize the adapter and
on the network. transmit I/0.
 Configure the adapter for the program in the
controller.
Steady Green | The adapter is properly connected and | No action required.

communicating on the network.

U Single flash is one short flash (about 200 ms) followed by a long off phase (about 1000 ms).

This green LED indicates the status of the adapter transmitting on the

network as shown in the table below.

Status Cause Corrective Actions

Off No error. No action required.

Single Flash (") | Atleast one of the error counters of the |e Check controller configuration and connections to
Green CAN controller has reached or the adapter.

exceeded the warning error (too many
error frames).

o Cycle power to the drive and the network.

Double Flash @
Green

A guard event has occurred.

The drive is not responding to the controller within the
specified Guard time.

o Check controller configuration and connections to
the adapter.

o Cycle power to the drive and the network.

Steady Green

The CAN controller is bus off.

o Check network hardware and connections for wiring
problems.

o Check for duplicate node addresses.

U Single flash is one short flash (about 200 ms) followed by a long off phase (about 1000 ms).

@ Double flash is two short flashes (about 200 ms each) separated by an off phase (about 200 ms), and then followed by a long
off phase (about 1000 ms).
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74

Troubleshooting

Viewing Adapter Diagnostic

If you encounter unexpected communications problems, the adapter’s

ltems diagnostic items may help you or Rockwell Automation personnel troubleshoot
the problem. Adapter diagnostic items can be viewed using an LCD PowerFlex
7-Class HIM (Diagnostics/Device Items), DriveExplorer software (version 4.01
or higher), or DriveExecutive software (version 3.01 or higher).
Using the HIM to View Adapter Diagnostic ltems
Step Example Screen
1. Access parameters in the adapter. Refer to Using the PowerFlex
7-Class HIM on page 3-2. Main Menu:
. . Dia nostics
2. Press the @9 or @ key to scroll to Diagnostics. Parmeter
3. Press the @ (Enter) key to display the Diagnostics menu in the | | Device Select
adapter.
4. Repeat steps 2 and 3 to enter the Device Items option. Device Item # 3
5. Press the @9 or @ key to scroll through the items. Reference
Table 7.A Adapter Diagnostic ltems
No. |Name Description
1 |Common Logic Cmd | The present value of the Common Logic Command being transmitted to the drive by this adapter.
2 |Product Logic Cmd | The present value of the Product Logic Command being transmitted to the drive by this adapter.
3 |Reference The present value of the Reference being transmitted to the drive by this adapter. If the drive indicates a 16-bit
Reference size, the Reference value appears in the least significant 16 bits of this diagnostic item, and the most
significant 16 bits of this diagnostic item are zero (0).
4 |Common Logic Sts | The present value of the Common Logic Status being received from the drive by this adapter.
5 |Product Logic Sts The present value of the Product Logic Status being received from the drive by this adapter.
6 |Feedback The present value of the Feedback being received from the drive by this adapter. If the drive indicates a 16-bit
Feedback size, the Feedback value appears in the least significant 16 bits of this diagnostic item, and the most
significant 16 bits of this diagnostic item are zero (0).
7 |Datalink A1 In The present value of respective Datalink In being transmitted to the drive by this adapter. If not using a Datalink,
8 |Datalink A2 In this parameter should have a value of zero. If the drive indicates a 16-bit Datalink size, the Datalink value
9 |Datalink BT In appears in the least significant 16 bits of this diagnostic item, and the most significant 16 bits of this diagnostic
: item are zero (0).
10 |Datalink B2 In
11 |Datalink C1 In
12 |Datalink C2 In
13 |Datalink D1 In
14 |Datalink D2 In
15 |Datalink A1 Out The present value of respective Datalink Out being received from the drive by this adapter. If the drive indicates
16 |Datalink A2 Out a 16-bit datalink size, the value appears in the least significant 16 bits of this diagnostic item, and the most
17 | Datalink B1 Out significant 16 bits of this diagnostic item are zero (0).
18 |Datalink B2 Out
19 |Datalink C1 Out
20 |Datalink C2 Out
21 |Datalink D1 Out
22 |Datalink D2 Out
23 |Field Flash Cnt Number of times the adapter has been flash updated. (This value is set to zero before the adapter is shipped.)
24 |DPI Rx Errors The present value of the DPI CAN Receive error counter.
25 |DPI Tx Errors The present value of the DPI CAN Transmit error counter.
26 |COPN Rx Errors The present value of the COPN CAN Receive error counter.
27 |COPN Tx Errors The present value of the COPN CAN Transmit error counter.
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Troubleshooting 7-5

Viewing and Clearing
Events

The adapter has an event queue to record significant events that occur in the
operation of the adapter. When such an event occurs, an entry is put into the
event queue. You can view the event queue using an LCD PowerFlex
7-Class HIM, DriveExplorer (4.01 or higher) software, or DriveExecutive
(3.01 or higher) software.

The event queue can contain up to 32 entries. Eventually the event queue
will become full, since its contents are retained through adapter resets. At
that point, a new entry replaces the oldest entry. Only an event queue clear
operation or adapter power cycle will clear the event queue contents.

Resetting the adapter to defaults has no effect on the event queue.

The adapter event queue is mapped to the CANopen objects
0x2101...0x2108. Event 1 in the event queue is object 0x2101, event 2 is
object 0x2102, etc.

Using the HIM to View and Clear Events

Step Example Screen

Viewing Events

1. Access parameters in the adapter. Refer to Using the PowerFlex

7-Class HIM on page 3-2. , i
Main Menu:
2. Press the @9 or @ key to scroll to Diagnostics. Diagnostics

Parameter
3. Press the @ (Enter) key to display the Diagnostics menu in the Device Select
adapter.

4. Repeat steps 2 and 3 to enter the Events option and then View Event Q: E3
Event Queue option. Ping Time Flt

5. Press the @9 or @ key to scroll through events. The most
recent event is Event 1.

Clearing Events

1. Access parameters in the adapter. Refer to Using the PowerFlex
7-Class HIM on page 3-2.

2. Press the @9 or @ key to scroll to Diagnostics.
3. Press the @ (Enter) key to display the Diagnostics menu in the

adapter.

4. Repeat steps 2 and 3 to enter the Events option and then the Clear Dgn: Events
Event option or Clr Event Queue option. A message will pop up to VieW Event Queue
confirm that you want to clear the message or queue. Clear Event

5. Press the @B (Enter) key to confirm your request. If Clr Event | [SSEIKANEE
Queue was selected, all event queue entries will then display “No
Event”
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7-6 Troubleshooting

Events
Many events in the event queue occur under normal operation. If you
encounter unexpected communications problems, the events may help you
or Allen-Bradley personnel troubleshoot the problem. The following events
may appear in the event queue:
Table 7.B Adapter Events

Code |Event Description

1 No Event Empty event queue entry.

2 DPI Bus Off Fit () A bus-off condition was detected on DPI. This event may be caused by loose or broken cables or by noise.

3 Ping Time FIt M A ping message was not received on DPI within the specified time.

4 [PortIDFIt™ The adapter is not connected to a correct port on a DPI product.

5 Port Change Flt ) The DPI port changed after start up.

6 Host Sent Reset (1) The drive sent a reset event message.

7 |EEPROMSumFit® |The EEPROM in the adapter is corrupt.

8 Online @ 125kbps The adapter detected that the drive is communicating at 125 kbps.

9 Online @ 500kbps The adapter detected that the drive is communicating at 500 kbps.

10 |Bad Host Fit @ The adapter was connected to an incompatible product.

11 Dup Port Fit @ Another peripheral with the same port number is already in use.

12 |Type 0 Login The adapter has logged in for Type 0 control.

13 | Type 0 Time Fit M The adapter has not received a Type 0 status message within the specified time.

14 |DL Login The adapter has logged into a Datalink.

15 |DL Reject Fit ® The drive rejected an attempt to log in to a Datalink because the Datalink is not supported or is used by
another peripheral.

16 |DL Time Fit (") The adapter has not received a Datalink message within the specified time.

17 | Control Disabled The adapter has sent a “Soft Control Disable” command to the drive.

18 | Control Enabled The adapter has sent a “Soft Control Enable” command to the drive.

19 |Message Timeout ® | A Client-Server message sent by the adapter was not completed within 1 sec.

20  |DPI Fault Msg

21 DPI Fault Clear A fault was cleared in the adapter.

22 |Normal Startup The adapter successfully started up.

23 |NET Comm Fit ™ The adapter detected a communications fault on the network.

24 |Flt Cfg Error ® The adapter detected a 32-bit fault configuration reference when the drive supports only a 16-bit reference,
or the adapter detected a 32-bit fault configuration Datalink value when the drive supports only 16-bit
Datalinks.

25 | COPN Guard Err @ The node has not been guarded by an NMT master with the Guard Time x LifeTime Factor period.
(Enabled if Guard Time <> 0.)

26  |COPN Operational The adapter has received a “Start_Remote_Node” message from the bus.

27 | COPN Stopped ) The adapter has received a “Stop_Remote_Node” message from the bus.

28 | COPN Pre-Oper ©) The adapter has received a “Enter_PRE-OPERATIONAL_State” message from the bus.

29 | COPN Reset Comm (19| The adapter has received a “Reset_Communication” message from the bus.

30 |COPN ResetNode (") |The adapter has received a “Reset_Node” message from the bus.

31 Lang CRC Bad The language text memory segment is corrupt.

Adapter Actions Upon Events:

1
2

(
(
(
(
(5
6)
(
(
(
(

) The adapter is reset.
) The adapter awaits a reconfiguration and a reset.

3 The adapter is locked in the state where the PORT status indicator is steady orange and waits a reset.

4 The adapter is locked in a fault state and awaits reset.

) As many 1/0 connections as possible are completed. The adapter waits a reconfiguration and a reset.

An event is logged. (Client-Server is not used for control, so it does not need to be a fault.)

7) The communication fault action specified in Parameter 10 - [Comm FIt Action] is performed.

8 The drive is forced to fault and, thereafter, only “No Operation” commands are sent to the drive until the fault configuration data has been corrected.

9 The idle fault action specified in Parameter 11 - [Idle Flt Action] is performed.

10)The communication fault action specified in Parameter 10 - [Comm Flt Action] is performed and the CANopen communication parameters are set to their

default values.
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Appendix A

Communications

Electrical

Mechanical

Environmental

Specifications

Appendix A presents the specifications for the adapter.

Topic Page
Communications A-1
Electrical A1
Mechanical A1
Environmental A1
Regulatory Compliance A-2

Network
Protocol CANopen (per CANopen DS301 specification)
Data Rates 10 Kbps, 20 Kbps, 50 Kbps, 125 Kbps, 250 Kbps, 500 Kbps,
800 Kbps or 1 Mbps
Drive
Protocol DPI
Data Rates 125 Kbps or 500 Kbps
Consumption 500 mA at 5 VDC supplied by the drive
Grounding Grounding according to CAN specification is established via two
mounting holes in the PCB when connected to the drive.
Dimensions
Height 19 mm (0.75 inches)
Length 86 mm (3.39 inches)
Width 78.5 mm (3.09 inches)
Weight 859 (30z)
Temperature
Operating -10...50°C (14...122°F)
Storage -40...85°C (-40...185°F)
Relative Humidity 5...95% non-condensing
Atmosphere Important: The adapter must not be installed in an area where

the ambient atmosphere contains volatile or corrosive gas,
vapors or dust. If the adapter is not going to be installed for a
period of time, it must be stored in an area where it will not be
exposed to a corrosive atmosphere.
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A-2 Specifications

Regulatory Compliance

20-COMM-K CANopen Adapter User Manual
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Certification Specification

uL UL508C

cUL CAN/ CSA C22.2 No. 14-M91
CE EN50178 and EN61800-3
CTick EN61800-3

NOTE: This is a product of category C2 according to IEC 61800-3. In a
domestic environment this product may cause radio interference in which
case supplementary mitigation measures may be required.



Appendix B

About Parameter Numbers

Parameter List

Adapter Parameters

Appendix B provides information about the adapter parameters.

Topic Page
About Parameter Numbers B-1
Parameter List B-1

The parameters in the adapter are numbered consecutively. However,
depending on which configuration tool you use, they may have different

numbers.
Configuration Tool Numbering Scheme
e HIM The adapter parameters begin with parameter 01. For example,

e DriveExplorer
¢ DriveExecutive

Parameter 01 - [DPI Port] is parameter 01 as indicated by this manual.

Parameter
No. Name and Description
01 |[DPI Port]

Displays the port to which the adapter is connected.
This will usually be port 5.

02 |[DPI Data Rate]

is set in the drive and the adapter detects it.

03 |[COPN Addr Cfg]

to HO.”
04 |[COPN Addr Act]

the adapter.

05 |[COPN Rate Cfg]
Sets the network data rate at which the adapter

Act] after a reset.)

Displays the data rate used by the drive. This data rate

Sets the CANopen node address used by the adapter
if the Node Address switches (Figure 2.1) are both set

Displays the CANopen node address actually used by

communicates if the Data Rate switch (Figure 2.2) is
set to “PGM.” (Updates Parameter 06 - [COPN Rate

Details
Default:
Minimum:
Maximum:
Type:
Default:
Values:

Type:

Default:
Minimum:
Maximum:
Type:

Reset Required:
Default:
Minimum:
Maximum:
Type:

Reset Required:
Default:

Values:

Type:
Reset Required:

5

0

7

Read Only

0 =125 kbps
0 =125 kbps
1 =500 kbps
Read Only

1

1

127
Read/Write
Yes

0

0

255
Read/Write
Yes

5 =500 Kbps
0=10Kbps
1 =20 Kbps
2 =50 Kbps
3 =125 Kbps
4 =250 Kbps
5 =500 Kbps
6 =800 Kbps
7 =1Mbps
Read/Write
Yes
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B-2 Adapter Parameters

Parameter
No. Name and Description

06

07

08

09

[COPN Rate Act]

Displays the network data rate actually used by the
adapter.

[Ref/Fdbk Size]

Displays the size of the Reference/Feedback. The
drive determines the size of the Reference/Feedback.

[Datalink Size]

Displays the size of each Datalink word. The drive
determines the size of Datalinks.

[Reset Module]

No action if set to “0” (Ready). Resets the adapter if
set to “1” (Reset Module). Restores the adapter to its
factory default settings if set to “2” (Set Defaults). This
parameter is a command. It will be reset to “0” (Ready)
after the command has been performed.

Details
Default: 5 =500 Kbps
Values: 0=10Kbps
1 =20 Kbps
2 =50 Kbps
3 =125 Kbps
4 =250 Kbps
5 =500 Kbps
6 =800 Kbps
7 =1 Mbps
Type: Read Only
Default: 0 = 16-bit
Values: 0 = 16-bit
1 = 32-bit
Type: Read Only
Default: 0 = 16-bit
Values: 0 = 16-bit
1 = 32-bit
Type: Read Only
Default: 0 = Ready
Values: 0 = Ready

1 = Reset Module

2 = Set Defaults
Type: Read/Write
Reset Required: No

transmitting 1/O that controls the drive, the drive may fault when you reset the

2 ATTENTION: Risk of injury or equipment damage exists. If the adapter is

adapter. Determine how your drive will respond before resetting a connected

adapter.

[Comm FIt Action]

Sets the action that the adapter and drive will take if
the adapter detects that CANopen communications
have been disrupted. This setting is effective only if I/O
that controls the drive is transmitted through the
adapter.

0 = Fault

0 = Fault

1 = Stop

2 =Zero Data

3 =Hold Last

4 = Send Flt Cfg
Type: Read/Write
Reset Required: No

Default:
Values:

20-COMM-K CANopen Adapter User Manual
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Fit Action] lets you determine the action of the adapter and connected drive if I/O
communications are disrupted. By default, this parameter faults the drive. You can
set this parameter so that the drive continues to run. Precautions should be taken
to ensure that the setting of this parameter does not create a risk of injury or
equipment damage. When commissioning the drive, verify that your system
responds correctly to various situations (for example, a disconnected cable).

2 ATTENTION: Risk of injury or equipment damage exists. Parameter 10 - [Comm

[Idle Fit Action] Default: 0 = Fault
Sets the action that the adapter and drive will take if | VaIUeS: ? = g?:g
the adapter is put in the Pre-Operational State. 2 - Zero Data
3 =Hold Last
4 = Send Flt Cfg
Type: Read/Write
Reset Required: No




Adapter Parameters B-3

Parameter

No. Name and Description

12

[DPI /0 Cfg]
Sets the I/0 that is transferred through the adapter.

[DPI 1/ Act]

Displays the I/0 that the adapter is actively
transmitting. The value of this parameter will usually be
equal to the value of Parameter 12 - [DPI I/O Cfg].

[FIt Cfg Logic]

Sets the Logic Command data that is sent to the drive
if any of the following is true:

o Parameter 10 - [Comm FIt Action] is set to “4”
(Send Fit Cfg) and I/0 communications are
disrupted.

o Parameter 11 - [Idle Fit Action] is set to “4” (Send
Flt Cfg) and the adapter is put in the Pre-Operational
State.

The bit definitions will depend on the product to which
the adapter is connected. See Appendix D or the
documentation for the drive being used.

[FIt Cfg Ref]

Sets the Reference data that is sent to the drive if any
of the following is true:

o Parameter 10 - [Comm FIt Action] is set to “4”
(Send Fit Cfg) and I/0 communications are
disrupted.

o Parameter 11 - [Idle Fit Action] is set to “4” (Send
FIt Cfg) and the adapter is put in the Pre-Operational
State.

Details
Default: xxx0 0001
Bit Values: 0 =1/0 disabled
1 =1/0 enabled

Type: Read/Write
Reset Required: Yes

o lo|o |2 2T
Bit AR BB R
Dlefinition z2l2|2 ‘7;3 § g g %

Z | 2|2/l aoaja|o
Default X|x|x|[0]0|0O]|O|1
Bit 7 6 5 43 2 1 0
Default: xxx0 0001
Bit Values: 0=1/0 disabled

1 =1/0 enabled

Type: Read Only

he) hel el S o o << “—
Bit HEIE IR EEET:
pefiion |2 |2 |2 | 5|5 5| 5|

Z | Z2|Z2/alaoao|la|o
Default x| x|x[0]0|0]|O0O|1
Bit 7 6 5 43 2 1 0
Default: 0000 0000 0000 0000
Minimum: 0000 0000 0000 0000
Maximum: 1111 1111 1111 1111
Type: Read/Write
Reset Required: No
Default: 0
Minimum: 0
Maximum: 4294967295
Type: Read/Write

Reset Required: No

Important: If the drive uses a 16-bit
Reference, the most significant word of
this value must be set to zero (0) or a
fault will occur.
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Adapter Parameters

20-COMM-K CANopen Adapter User Manual
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Parameter
No. Name and Description

24

25

26

27

[FIt Cfg A1 In]
[FIt Cfg A2 In]
[Fit Cfg B1 In]
[Fit Cfg B2 In]
[FIt Cfg C1 In]
[Fit Cfg C2 In]
[Fit Cfg D1 In]
[Flt Cfg D2 In]

Sets the data that is sent to the Datalink in the drive if
any of the following is true:

o Parameter 10 - [Comm FIt Action] is set to “4”
(Send Fit Cfg) and I/0 communications are
disrupted.

o Parameter 11 - [Idle Fit Action] is set to “4” (Send
FIt Cfg) and the adapter is put in the Pre-Operational
State.

These are 32-bit values. When using a 16-bit Datalink,
only the least significant word will be used. If the 32-bit
value is out of range for the 16-bit Datalink, a
configuration error will force a correction before 1/0 can
be enabled.

[PDO1 Trigger]

Sets the transmission type for TPDO1 (Status/
Feedback) if transmission type “0” or “254” is
configured.

[COS Status Mask]

Sets the mask for the 16-bit Logic Status word. Unless
they are masked out, the bits in the Logic Status word
are checked for changes (if transmission type “0” or
254" is used).

If the mask bit is 0 (Off), the bit is ignored. If the mask
bitis 1 (On), the bit is checked.

Important: The bit definitions in the Logic Status word
will depend on the drive. See Appendix D or the
documentation for the drive being used.

[COS Fdbk Change]

Sets the hysteresis band to determine how much the
Feedback word can change before it is reported as a
Change of State.

[Cyc Interval]

Sets amount of time between transfers used for cyclic
transmission if transmission type “0” or “254” is
configured and Parameter 24 - [PDO1 Trigger] is set
to “1” (Cyclic).

Details

Default:
Default:
Default:
Default:
Default:
Default:
Default:
Default:
Minimum:
Maximum:
Type:
Reset Required:

OO OO OODOOO

4294967295
Read/Write
No

Important: If the drive uses 16-bit
Datalinks, the most significant word of
this value must be set to zero (0) or a

fault will occur.

Default:
Values:

Type:

Reset Required:
Default:
Minimum:
Maximum:
Values:

Type:
Reset Required:

Default:
Minimum:
Maximum:
Type:

Reset Required:
Default:
Minimum:
Maximum:
Type:

Reset Required:

0=C0S
0=C0S

1 = Cyclic
Read/Write
Yes

0000 0000 0000 0000
0000 0000 0000 0000
1111 1111 1111 1111
0 = Ignore bit

1 = Check bit
Read/Write

No

1

1

4294967295
Read/Write

No

0.02 seconds
0.02 seconds
655.35 seconds
Read/Write

No




Appendix C

CANopen Object Tables

CANopen Objects

Appendix D presents information about the CANopen objects implemented
in this adapter.

Topic Page
CANopen Object Tables C-1
Emergency Object C-4

The tables in this section describe the implemented CANopen objects.
Table C.A describes the objects for the communication profile and
Table C.B describes the manufacturer specific objects.

Table C.A Communication Profile Area

Index Sub Index | Type Access Name and Description
0x1000 |0 us2 Read Device Type.
Describes the type of device.
0x1001 |0 us Error register Bit 0.
Indicates that a generic error has occurred.
0x1003 |0 us Read/Write | Number of errors.

Writing a 0 to this sub index clears the list.
The error list starts at sub index 1.

1.5 uU32 Read Pre-defined error field.

A list of errors that have occurred.

Sub index 1 contains the most recent error.

0x1005 |0 us2 Read/Write | COB-ID Sync.
This is the ID for the sync message.
0x1008 |0 Visible |Read Manufacturer device name
string (Family text from DPI Device object)
0x100A |0 Visible |Read Manufacturer software version (Product revision from
string DPI Device object as “SW V.MAJOR.MINOR” string)
0x100C |0 ui6 Read/Write | Guard time

This parameter is used together with Life time factor
for the Life guarding protocol. The NMT master
guards the node at this period in milliseconds.

0x100D |0 us Read/Write | Life time factor.

If the node has not been guarded in the time period
Life-time factor x Guard time, a “Guard Error” event is
logged and a remote node error is indicated through
the “Life Guarding event” service.

0x1014 |0 us2 Read/Write | COB-ID EMCY.
This is the ID for the Emergency object
0x1400... |0 us Read Receive PDO parameter.
0x1404 Number of entries (= 2)
1 us2 Read/Write |COB ID used by PDO
2 us Read/Write | Transmission type
0x1600... |0 us Read/Write | Receive PDO mapping.
0x1604 Number of mapped application objects (N)
1..N u32 Read/Write  |Mapped object #N
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Index Sub Index | Type Access Name and Description

0x1800... |0 ug Read Transmit PDO parameter.

0x1804 Number of entries (= 2)
1 us2 Read/Write | COB ID used by PDO
2 us Read/Write | Transmission type

0x1A00... [0 us Read/Write | Transmit PDO mapping.

Ox1A04 Number of mapped application objects (N)
1..N us2 Read/Write  |Mapped object #N

Table C.B Manufacturer Specific Area

Index Sub index |Type Access Name and Description
0x2001... |0 ) ) Parameter mapping.
0x201B 0x2001 = Comm. adapter parameter 0x01,
0x2002 = Comm. adapter parameter 0x02, etc.
The parameter value is mapped.
0x2101... |0 us Read DPI Event objects.
0x2108 Number of entries (= 12)
1 u16 Read Fault code
2 us Read Fault Source - DPI Port Number
3 us Read Fault Source - Device Object Instance
4 us Read Fault Time Stamp - Least Significant Byte
5 us Read Fault Time Stamp
6 us Read Fault Time Stamp
7 us Read Fault Time Stamp
8 us Read Fault Time Stamp
9 us Read Fault Time Stamp
10 us Read Fault Time Stamp
11 us Read Fault Time Stamp - Most Significant Byte
12 u16 Read Fault Time Stamp - Timer Descriptor
0x2200 |0 u16 Read/Write | Product Logic Command
0x2201 |0 u16 Read Product Logic Status
0x2202 |0 S16 Read/Write | Reference 16-bit @
0x2203 |0 S32 Read/Write | Reference 32-bit
0x2204 |0 516 Read Feedback 16-bit )
0x2205 |0 S32 Read Feedback 32-bit
0x2206 |0 516 Read/Write | Datalink A1 In 16-bit @)
0x2207 |0 S32 Read/Write | Datalink A1 In 32-bit
0x2208 |0 516 Read/Write | Datalink A2 In 16-bit )
0x2209 |0 832 Read/Write |Datalink A2 In 32-bit
0x220A |0 516 Read/Write | Datalink B1 In 16-bit )
0x220B |0 S32 Read/Write | Datalink B1 In 32-bit
0x220C |0 516 Read/Write | Datalink B2 In 16-bit )
0x220D |0 S32 Read/Write | Datalink B2 In 32-bit
0x220E |0 516 Read/Write | Datalink C1 In 16-bit @
0x220F |0 S32 Read/Write | Datalink C1 In 32-bit
0x2210 |0 516 Read/Write | Datalink C2 In 16-bit @
0x2211 |0 S32 Read/Write | Datalink C2 In 32-bit
0x2212 |0 516 Read/Write | Datalink D1 In 16-bit @
0x2213 |0 S32 Read/Write | Datalink D1 In 32-bit
0x2214 |0 516 Read/Write | Datalink D2 In 16-bit )
0x2215 |0 S32 Read/Write | Datalink D2 In 32-bit
0x2216 |0 516 Read Datalink A1 Out 16-bit ®)
0x2217 |0 S32 Read Datalink A1 Out 32-bit
0x2218 |0 516 Read Datalink A2 Out 16-bit )
0x2219 |0 S32 Read Datalink A2 Out 32-bit
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Index Sub index |Type Access Name and Description
0x221A |0 S16 Read Datalink B1 Out 16-bit ¥
0x221B |0 S32 Read Datalink B1 Out 32-bit
0x221C |0 516 Read Datalink B2 Out 16-bit )
0x221D |0 S32 Read Datalink B2 Out 32-bit
0x221E |0 516 Read Datalink C1 Out 16-bit ?
0x221F |0 S32 Read Datalink C1 Out 32-bit
0x2220 |0 516 Read Datalink C2 Out 16-bit ?
0x2221 |0 S32 Read Datalink C2 Out 32-bit
0x2222 |0 516 Read Datalink D1 Out 16-bit ?
0x2223 |0 S32 Read Datalink D1 Out 32-bit
0x2224 |0 516 Read Datalink D2 Out 16-bit ?
0x2225 |0 S32 Read Datalink D2 Out 32-bit
0x2226 |0 us Read DPI Object Send.
Number of entries (= 0x66)
1 us Read/Write | Service
2 us Read/Write | Port
3 us Read/Write | Class
4 u1é Read/Write  |Instance
5 us Read/Write | Attribute
6 us Read/Write | Length of request in bytes.
(Count starts at sub index 7)
7..102 ug Read/Write |Data
0x2227 |0 us Read DPI Object Receive.
Number of entries (= 0x62)
1 us Read Service
2 us Read Length of response in bytes.
(Count starts at sub index 3)
3...98 us Read Data
0x2228 |0 us Read DPI Parameter send.
Number of entries (= 0x04)
1 us Read/Write | Access (00 = Read, 01 = Write)
2 ug Read/Write | DPI Port
3 u1é Read/Write | Parameter number
4 u32 Read/Write | Parameter value
0x2229 |0 ug Read DPI Parameter receive.
Number of entries (= 0x02)
1 us Read Response status
2 u32 Read Parameter value

M Value depends on the mapped communication adapter parameters.

@) If the drive is a 32-bit drive, this object contains 16 bits of the 32-bit value and should not be used.
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Emergency Object

20-COMM-K CANopen Adapter User Manual
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The emergency object consists of a total of 8 data bytes. The first three

bytes are defined by the CANopen specification, and the remaining 5 bytes
are manufacturer specific.

Table C.C Emergency Object Format

Byte 0

E 2

3 4 5 6 7

Content |Emergency error Error

code (See Table C.D) | register

Manufacturer specific error files;
Byte 3 and Byte 4 = 0, Byte 5 = DPI Port,
Byte 6 and 7 = DPI fault code (Byte 6 = LSB)

Table C.D Implemented Emergency Error Codes

Emergency |Meaning Manufacturer specific info
Error Code

00XX Error reset or no error No

10XX Generic Error

Yes (If fault in DPI adapter, DPI fault code is included.)

Emergency error codes are specified for a number of events, but since the
DPI communication adapter is a generic module, all errors are reported as
“Generic error.” For faults in the communication adapter itself, the DPI fault
code is supplied as manufacturer-specific data.



Appendix D

PowerFlex 7-Class Drives
(except PowerFlex 700S)

Logic Command/Status Words

Appendix D presents the definitions of the Logic Command and Logic
Status words that are used for some products that can be connected to the
adapter. If the Logic Command/Logic Status for the product that you are
using is not listed, refer to your product’s documentation.

Logic Command Word

Logic Bits

15 114 {13 [12 |11 |10

Command

Description

Stop V)

0 = Not Stop
1=Stop

X Start (12)

0 = Not Start
1 = Start

X Jog

0 = Not Jog (Par. 100)
1=Jog

X Clear Faults

0 = Not Clear Faults
1 = Clear Faults

Direction

00 = No Command

01 = Forward Command
10 = Reverse Command

11 = Hold Direction Control

X Local Control

0= No Local Control
1 = Local Control

X MOP Increment

0 = Not Increment
1 = Increment

X Accel Rate

00 = No Command

01 = Accel Rate 1 Command (Par. 140)
10 = Accel Rate 2 Command (Par. 141)
11 = Hold Accel Rate

Decel Rate

00 = No Command

01 = Decel Rate 1 Command (Par. 142)
10 = Decel Rate 2 Command (Par. 143)
11 = Hold Decel Rate

Reference Select ¥

000 = No Command

001 = Ref A Select (Par. 90)
010 = Ref B Select (Par. 93)
011 =Preset 3 (Par. 103)
100 = Preset 4 (Par. 104)
101 = Preset 5 (Par. 105)
110 = Preset 6 (Par. 106)
111 = Preset 7 (Par. 107)

MOP Decrement

0 = Not Decrement
1 = Decrement

(" A*0 = Not Stop” condition (logic 0) must first be present before a “1 = Start” condition will start the drive. The Start command acts as a momentary
Start command. A “1” will start the drive, but returning to “0” will not stop the drive.

@) This Start will not function if a digital input (parameters 361-366) is programmed for 2-Wire Control (option 7, 8 or 9).

@) This Reference Select will not function if a digital input (parameters 361-366) is programmed for “Speed Sel 1, 2 or 3" (option 15, 16 or 17). Note that
Reference Select is “Exclusive Ownership” - see drive User Manual for more information.
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Logic Status Word

Logic Bits

15

14

13

Status

Description

Ready

0 = Not Ready (Par. 214)
1 = Ready

Active

0 = Not Active (Running)
1 = Active

Command
Direction

0 = Reverse
1 = Forward

Actual Direction

0 = Reverse
1 = Forward

Accel

0 = Not Accelerating
1 = Accelerating

Decel

0 = Not Decelerating
1 = Decelerating

Alarm

0 =No Alarm (Par. 211 & 212)
1=Alarm

Fault

0 = No Fault (Par. 243)
1 = Fault

At Speed

0 = Not At Reference
1 = At Reference

Local Control (7

000 = Port 0 (TB)
001 =Port 1

010 =Port 2

011 =Port 3

100 = Port 4

101 = Port 5

110 = Port 6

111 = No Local

Reference

0000 = Ref A Auto (Par. 90)
0001 = Ref B Auto (Par. 93)
0010 = Preset 2 Auto

0011 = Preset 3 Auto

0100 = Preset 4 Auto

0101 = Preset 5 Auto

0110 = Preset 6 Auto

0111 = Preset 7 Auto

1000 = Term Blk Manual
1001 = DPI 1 Manual

1010 = DPI 2 Manual

1011 = DPI 3 Manual

1100 = DPI 4 Manual

1101 = DPI 5 Manual

1110 = DPI 6 Manual

1111 = Jog Ref

() See “Owners” in drive User Manual for further information.
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PowerFlex 700S Drives Logic Command Word (Phase Il Control)
Logic Bits
15 (14 (13 (12 /1110 |9 |8 |7 |6 |5 |4 |3 |2 Command Description
Normal Stop 0 = Not Normal Stop
1 = Normal Stop
Start () 0 = Not Start
1 = Start
X Jog 1 0 = Not Jog using [Jog Speed 1] (Par. 29)

1 = Jog using [Jog Speed 1] (Par. 29)

Clear Fault @

0 = Not Clear Fault
1 = Clear Fault

Unipolar Direction

00 = No Command

01 = Forward Command
10 = Reverse Command
11 = Hold Direction Control

X Reserved
X Jog 2 0 = Not Jog using [Jog Speed 2] (Par. 39)
1 = Jog using [Jog Speed 2] (Par. 39)
X Current Limit Stop |0 = Not Current Limit Stop
1 = Current Limit Stop
X Coast Stop 0 = Not Coast to Stop
1 = Coast to Stop
X Reserved
X Reserved
X Spd Ref Sel0 Bis
X Spd Ref Sell 14113 112
X Spd Ref Sel2 0100 |= SpdRefA (Par.27)
0| 0| 1 |= SpdRefB (Par.28)
0| 1|0 |= Preset2(Par.15)
0| 1|1 |= Preset3(Par.16)
110 |0 |= Preset4(Par.17)
10| 1 |= Preset5(Par. 18)
11| 0 |= Preset6 (Par. 19)
1] 1|1 |= Preset7(Par. 20)
X Reserved

(A Not Stop condition (logic bit 0 = 0, logic bit 8 = 0, and logic bit 9 = 0) must first be present before a 1 = Start condition will start the drive.

@ To perform this command, the value must switch from “0” to “1.”
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Logic Status Word (Phase Il Control)

Logic Bits
15 (14 |13 |12 |11 |10 Status Description
Active 0 = Not Active
1 = Active
Running 0 = Not Running
1 = Running
Command 0 = Reverse
Direction 1 = Forward
Actual Direction 0 = Reverse
1 = Forward
Accel 0 = Not Accelerating
1 = Accelerating
Decel 0 = Not Decelerating
1 = Decelerating
Jogging 0 = Not Jogging
1 =Jogging
Fault 0 = No Fault (Par. 323, 324, 325)
1 =Fault
Alarm 0 = No Alarm (Par. 326, 327, 328)
1 =Alarm
Flash Mode 0 = Not in Flash Mode
1 =In Flash Mode
X Run Ready 0 = Not Ready to Run (Par. 156)
1 = Ready to Run
X At Limit (7 0 = Not At Limit (Par. 304)
1 = At Limit
X Tach Loss Sw 0 = Not Tach Loss Sw
1 =Tach Loss Sw
X At Zero Spd 0 = Not At Zero Speed
1 = At Zero Speed
X At Setpt Spd 0 = Not At Setpoint Speed
1= At Setpoint Speed
X Enable 0 = Not Enabled
1 =Enabled

() See Parameter 304 - [Limit Status] in the PowerFlex 7008 drive User Manual for a description of the limit status conditions.
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Appendix E

Example Network

CANopen Network Example

This appendix provides instructions on how to use the IXXAT CANopen
Configuration Studio and the Mauell CoDeSys AA programming software to
configure the Mauell Telmatic ME-series of PLC hardware.

Topic Page
Example Network E-1
Configuring the Network Nodes E-2
Configuring the Communications E-8
Configuring the PLC Variables and Linking E-9
Configuring the PDOs, SDOs, and SYNC E-16
Downloading Configuration E-20
PLC Program E-22

After the adapter is configured, the connected drive and adapter are a single
node on the network. This appendix provides the steps that are needed to
configure a simple network like the network shown in Figure E.1. A PC/
CAN-Interface card (for example tinCAN from IXXAT) is needed to
configure the CANopen network with the computer. In our example, the
drive is configured for using Logic Command/Status, Reference/Feedback
and all Datalinks over the network.

Figure E.1  Example CANopen Network

Node 1 Node 2
Mauell Telmatic Mauell Telmatic Computer with
PLC Input Module IXXAT tinCAN

e e e e e e o e el
[0]0]0]0]0]0)

='mauell

R/V®O00 OO0000O
7]

Node 7
PowerFlex 70 Drive with
20-COMM-K CANopen Adapter
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Configuring the Network 1. Start the IXXAT CANopen Configuration Studio and click on New
Nodes Project.

&& [2<AT CAMopen Configuration Studio

File  Plugln: Option:  Window  Help

“ [ Mew Project (2 Open Project  ab] Rename Project T ma ue
| |

2. Type in a project name and click OK. A subdirectory is created which
contains all files relevant to this project.

Create a new Project Database on Disk

MHame IE.-’-‘«N open_E xample_Project

— Select Drive and Directory
Diriwe IEI ol ;l
Directarny C:\MauelltelmaticsProjectzs\CANopen

Projects in selected Directony:

[= CA

[= Mauel
(== telmatic
= Projects

e CaMNopen

3. The database of the new project has now been created. The icons in the
toolbar of the project are plug-ins that can be used with each section of
the project. Note that some icons appear dimmed (unavailable).

el El & % .0 W £

Module hodule Zommunication: PLC Wsual Object CAM-Bus Status EwentZdata monitor  Service Dewice
selection  Parameters Linker Fooess Time Configuration

4. Right click on the project icon and select Network Properties. Change
the baud rate to the desired value and click OK.

NOTE: In this example, the baud rate 1000 kBaud has been used,
which is the maximum allowable baud rate for CANopen. However, the
standard baud rate of the Mauell Telmatic PLC is 500 kBaud.
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E-3

MHetwork Properties

MName |I:.-ﬁ\N opeh_Example_Project
LCugtomer I
Baudrate |125kBaud "l
10 kB aud
Description |20 kB aud
A0 kB aud
100 kB aud
125 kB aud
280 kB aud
500 kB aud
200 kB aud
Creation — Last Rewvizion

D ate I1U_U1.U3 Tirne

[ zer I ame I

|1 [:30:30

loan @ [

Date |1n.n1_na

Time |1n:30:30

Uzer Mame I

Mew Revision | |

S. Right click on the project name and select New Group.

£ CANopen_Example_Project

. EE —
28 % 0w [ A
hadule hodule Zommunication:  PLC  ‘dsual Object CAM-Bus Status Eventdlata monitor  Service Dievice
selection  Parameters Lirker Aocess Time Configuration

|5 Start Service

ﬁ Start Visual Object Linker  Strg+h

oF Start CAN-Bus Aocess Strg+6

hencow |

at] Rename Netwhc\u‘grk

F2
Export each DCF
E sport zingle Concize DCF
& sor 4
45 Metwork Properties Lilt+E mter

6. Enter the Name and a Description (optional) and select an Icon
(optional) for the new group. Click OK.

Group Properties

Hame

Diescription

|CONTROL

Thiz iz the CAMopen MMT master.
M auell Telmatic W18 CH32

Cancel |

lcon EIE =
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7. Select the new group and click the Module selection icon.

&

£ CAMopen_Example_FProject

I

hadule Zommunication: PLC ‘dzual Object CAM-Bus Status Ewents
selection  Parameters Linker Pocezs Time

@ CAMopen_E=ample_Project [1000 kBaud]

S T TROL

8. Select the hardware being used (VI8 CN32), provide a Name, and
adjust the Node Address and the Baud Rate. In this example, the node
address of the PLC is set to 1, and the baud rate is set to 1000 Kbps.

Click OK.
‘B Hardware Selection
Options  About...
Device Group & all Modules = B-Moduls = imfobox
" Wpoduls " CModuls " Infaview
Device Selectior |18 CN32 =l

Marme it Project IMaueII FLC

Adress 001 1] - |COM _|
Baudrate CaM 1 Baudrate for
Device Configuration Tool
CANBaudiates  [1000KBit's =] [1000kBis 7]
Q#\ | LCancel | [rpert EDE e |
4

9. Click aktualisieren (apply) in the appearing window to build the
configuration of the PLC. (Note the status bar at the bottom of the
window.) Close the window after completion (no activity).

«* ¥Modul Configurator =]

Y-Modul: |18 CN32

i aktualizie n
PCS: W

Werfligbare Module

a
Platzhalter
+

So_DEDS

K.onfigurierte kodule

S02_DEOD3

S03_DEOS

S04_DEO2 :l ﬂ
S05_DEOZ :I il

S06_DEDR
507_DEDR
£ 510_DAOE
&
i [N =l
[lade Kopfmadul. [ModeiD:7 T 3009090909090
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10. The project pane now shows the PLC at node 0x1 (hexadecimal
notation). If the PLC is not visible, expand the tree with the (+) sign.

=N

£ CAMNopen_Example_Project

hodule hbodule Zommunication: PLC  ‘Wfsual Object CAN-Bus Sta'tus E\temdja'ta manite
zelection  Parameters Linker Pooess Time
@ CAMopen_Example_Project [1000 kB aud]

L) Mauell PLC [1 0w1]

11. Generate a new group for the I/O. To do this, right click on the project
again and select New Group.

# CAMNopen_Example_Project

o] F & & ¥
Tk uile: hdodule  Zommunication:  PLEC “izual Object CAMN-Bus Status E\ren‘tsData mi
selection  Parameters Linker Foess Time

! CDNHDL ﬁ Start Visual Object Linker  Strg+5
------- o[ Mavel o Start CAN-Bus Access Strg+6
IZ Start Service

i hewGoey,

12. Enter the Name and a Description (optional), and select an Icon
(optional) for the new group. Click OK.

Marme |INF'LITS_DUTF'UTS

=
-

Description |Digital Inputs
b auell Telmatic CO1 DEOS Cancel |

lean EIE =

13. Right click on the new group and select New Device.

] = 48

r\u'bdul;. Iwiodule ZDmmuications PLC  ‘dsual Object CAM-Bus Status E\rentila
selection  Parameters Linker Pocess Time
@ CAMopen_Ewxample_Project [1000 kEBaud]

=-glg CONTROL

) Mauel PLC [T 041]

¥ CAMopen_Example_Project

EE’ Start Module selection  Strg+1
o Start CAMN-Bus Access  Shigeh

m Hew Gmup
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14. Enter the Name, Node ID, Baudrate, and a Description (optional).

Device-Properties

Mame Ilnput ITI
NodelD |2 =fdec || NoEDS | Cancel |
Baudate 1000 ¥| kBaud SeleghEDS ... |I

Deszcription | The input switches have been set to node 2 &
TMEaud.

- |

15. Click Select EDS... and browse to the folder where the EDS files are
stored. In this example, select COI_de08.eds in the folder
.. \Eds\C-Module\ for the digital input.

Select EDS to Import

Suchen in: I 3 C-Module

= §o =1 | s

|1 Macios

C02_deld. edsz
COE_del? eds
CO7_dells eds
C10_dal? eds

C11_dallE eds
C19_ralf eds
C20_aeld.eds
C21_aeld. eds
C22_aeld.eds
C30_aeld. eds

C31_aeld.eds
C32_aeld eds
C40_aald.eds
C41_aald eds
£59_zelf.eds

Dateiname:  |C01_deld.eds Oifnen
Diateityp: IEIectronic Data Sheets [*.eds) j Abbrechen |

¥ Use Predefined Connection Set

&

16. Click the Icon browse button and select the digital input icon S_de.ico
in the icon folder. Click Offnen (Open) in the Choose Icon window,
and then click OK in the Device Properties window.

Device-Properties E
Marme Ilnput K |
Nodeld |2 =|des || COI_delBeds Cancel |

Select EDS ...

Baudrate I'IDDD "IkBaud

Description | The input switch have been set to node 2 &
THbaud

=n g [
can k
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Choose lcon
T EEEE R ol
il Chip.ico W infoview.ico ESn_can.im
B Device_1.ico B Fcicad.ico ﬁs_fxx.ico '_—'!V_DE|32.iC|
E Device_Zico ! PF70ica ﬁs_ra.ico '_—'!V_Dflcn.icn

Device_3.ico } 5_aaico ﬂ 5_shwg.ico E!V_Dflmo.ic

Group.ico i:! 5_aeico E:i! 5_ze.ico EIV_3232. ict
[ Infobox.ico Is_da.icn @ Serverico 3V_32f0.icc
Kl | |
Dateiname:  [S_de.ico Offpen
D ateityp: IIcom [ico) =] Abbrechen |

17. The project pane now shows the digital input module at address 0x2.

18. Repeat steps 11 through 16 for a new group with the PowerFlex drive

£ CANopen_Example_Project

ﬁ IECI'_H:'I ﬁ

- L
fidodule hodule Zommunication: P “izual Object CAM-Bus Status Eventat

selection  Parameters Linker FPocess Time
@ CAMopen_Example_Project [1000 kB aud]
E----m CONTROL
£ Mausll PLC [1 0x1]
EI g'lg IMPUTS_ EILITF'LITS

(Node ID 7, 20COMMK301_V101.eds, PF70.ico). The completed
project pane is shown below.

a

5 g

hdadule hbodule  Zommunication:  PLC ‘Jsual Object CAM-Bus Status Eve
selection  Parameters Linker Aocess Time

lg CONTROL
------- £5 Mausll PLC [1 0x1]
E| ,'Jg INPUTS_OUTPUTS

------- 23 Input [2 0x2]
B- ;’Jg DRIVES

-------- B PoweFles70 [7 0:7]
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Configuring the 1. Select the PLC and click the Communications icon.
Communications

¥ CANopen_Example_Project

7 [m] Pn EC1131 f
[
Fi] = ﬁ

Madule hiodule  Zommunicatkin: FLC “izual Object CAN-Bus Statusl
selection  Parameters Linker Pooess Tim
@ CaMopern_Example_Project [1000 kB aud]
E| -alg CONTROL

R 42Ul PLC [1 01
El ,“J: INPUTS_0OUTPUTS

) Input [2 0x2]

B ,“J: DRIVES

-------- B PoweFlex70 [7 0x7]

2. Select Options > Serial Ports.

' Configuration of communication [Mauell PLC]

Eile | Options  About...

IL' Communication to Device
Language

NMTSYRE Mastg !N-E audrate

Frogrammoptionen

Bridge active

3. Select the 3964R tab, and uncheck the spontaneous transmission
(changed values) and cyclic transmission boxes. Without these
changes, the PLC would switch to error state because of a transmission
failure on its own RS232 port.

senial ports l
COM2 3954F||

; - R ’ —process vanables———
™ high priority on iritialization conflict Bare aidiesioant

[ Bpontanenus transmission |changed valuest data blacks for

I cyclic tranzmission FDO:
r%answer RTR autarnatically :

16 E‘,
™ transmit time sync 500: 2 vi

™ suppress emor meszages
PR g Syztem:;

transmission cycle time:
|5UDD 3., [rrig]

o Ok X sbort i

4. Click OK to close the serial ports window.
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Configuring the PLC Variables 1. Select the project and click the Visual Object Linker icon.

and Linking

£ CAMopen_Ezample_Project

hbodule  Zommunication:
Parameters

tubadule
selection

CDNTHDL
{5 Mauell PLC [1 0x1]
,‘J; INPUTS_OUTPUTS
-2 Input [2 0x2]
,“J:,' DRIVES
-------- B PoweFlex?0 [7 0:7]

PLC

o L3
45 |
CAN-Buz Status
Focess Tii

(]

#3 CANopen_Example_Project [1000 kBaud] - CAMopen Vizual Object Linker

File  Edit

Yiew Options  Help
Link Matrix |Ennnecliun Lislingl PLC Setup
[l
Conzumer =} E
= —| &
i - = = | E
ID&anen_EHampIe_F'rmect J = =1: ZE it = b=l = A
P = |
L g% MR- =R R A A
= =]
= = £ 1 | = g2le|d|e|e|c|c|c|s |4
© 5 = e S8 u|le == =
Z R :Ié = | oo =<0 =0 Mm@ |0
E = (5 o BIB|5|5[=]=]=x]=|=|=
= a2 e HEIFEEEEEEE
2 =g 2= |55 E E|EIEIEE
Wi | o = 15 oo nE EEEE ®E NI
SEl2 S | 2 R L S oad ol
Producer oiE |8 E| B g8
&5 (= z|=| |g|*
CaMopen Example Project j =iC = =
i & O U O O O O O e

CAMNopen_Example_Project [1000 kl

COMTRIOL
Mauell PLC [1 0x1]
Uhrenstatuswort [
last_ewent_value_01 [
CPU_Auslastung »

INPUTS_OUTPUTS

Input [2 0x2]
last_ewvert_value_02 -
Error_Status_Flattersperres
ZE1_02 3
ZE2_02 »
ZE3_02 »
FTEA 07 [N

The Visual Object Linker window has 3 tabs: Link Matrix,

Connection Listing, and PLC Setup. Select the PLC Setup tab and
click Add... to define the internal variables of the PLC. Create these
variables carefully because they appear in the PLC program.

Mopen_Example_Project [1000 kBaud] -

File Edit “iew QOptionz Help

CAMNopen VYisual Object Linker

sl=la

Link Matrix | Connection Listing

i auel PLC

Device Selection

PLC Setup

Metwark Y ariables

Denotation

| Datatype

Add

Bemove

20-COMM-K CANopen Adapter User Manual
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E-10 CANopen Network Example

3. Create a variable to store the digital inputs from the digital input
module. Select Unsigned8 and Network Output... - Consumer, and
enter a Name. Click Add. The variable appears in the network variables

list on the PLC Setup tab.
Define new Yariable E I
— DataTupe
{~ Boolean = Integer3? Add
" Integerd = Unsigned32 k
" Unzsigned3d " Unsignedsd Cloge |
" IntegerlB " Reald2

" Unzsigned1 &

— Drirection
" Metwork Input (ra] - Producer
% Metwork Dutput [pee]) - Consumer

— Mame
InputSwitch

}-.— CAMopen_Example Project [1000 kBaud] - CANopen Yisual Object Linker

File  Edit “iew Options Help
EZE=A

Link Matrix | Connection Listing ~ PLC Setup

Device Selection IMaueII PLC [1 0x1]

Metwark Yariables

| Datatype | Dirsction | 00 hdex |
] £ A40C 1

4. Create the remaining network variables as shown in the next screen
below. They are all Unsigned16 and Producers (PLC outputs). To
make the program more flexible in case all Datalinks should be used in
the future, allocate these links with general variable names, such as
DLinkP_C1, where P means producer.

CANopen_Example_Project [1000 kBaud] - CANopen Yizual Object Linker

File Edit “iews Optionz Help
x=&]

Link Matrix | Connection Listing PLC Setup

Device Selection IMaueII FLC [1 Ox1]

— Metwark ‘W ariables

[renotation | [ atatppe | Diirection | Q0 ndex |
LogicCrd Unzighed1B Metwork Input— A100sub01
SpeedRef Unzighed1B Metwaork Input AT00:0b02
AccelTimel Unzighed1B Metwork Input— AT00:0b03
BrakelLewvel Unzighed1B Metwork Input AT00sub04
CurrentLinnit Unzighed1B Metwork Input AT00:0b05
JogFreg Unzighed1B Metwork Input— AT00:ub06
DLinkP_C1 Unzighed1B Metwork Input— AT00:0b07
DLinkP_C2 Unzighed1B Metwaork Input A100:0b08
DLinkP_D1 Unzigned1B Metwork, Input A100:0b09
iDLinkP D2 Unzignedlb Metwork Input —— AT00sub0S,
InpLtSwitch Unzigheds Metwork, Qutput A4COsub01

20-COMM-K CANopen Adapter User Manual
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5. Create the remaining network variables as shown in the next screen
below. They are all Unsigned16 and Consumers (PLC inputs).

CANopen_Example Project [1000 kBaud] - CANopen ¥izual Object Linker

File Edit “iew Options Help
ml= & |
Link Matrix | Connection Listing PLC Setup
Device Selection |Mauel PLC [1 0:1] =l
— Metwark Yariables — PLC Programmer —|

D enotation | [atatype | Direction | 0D ndex | Add

LogicCmd Unzigned1E Metwork Input A7100zub01 %
SpeedR ef Ungigned1E Metwork Input A100:ub02 Remove |

AccelTimel UnzignedlB Metwork Input A100zub03 Fur Codssys
Brakelevel Unsignedi& Metwork Input— A100zub04 =

CurrentLinit Unsighed1B Metwork Input A100sub05

JogFreq Unsighed1B Metwork Input A100sub06

DLinkP_C1 UnszighedlB Metwork Input A100:ub07

DLinkP_C2 Unsighed16 Metwork Input A100:ub08 Update DCF |
DLinkP_D1 Unsigned16 Metwork Input A100:ub09

DLinkP_D2 Unzigned16 Mebwork Input A7 00zub0db

|npLtSwitch Unszigneds Metwork, Qutput A4C0zub01 — PLC Program
LogicSts Unzigned1B Metwork, Qutput A530zub02

SpesdFdh Unsigned15 Network Output  4580sub03 Program Number:
CurrentOutput Ungigned1E Metwork, Qutput A530:ub04 IProgram 1 - I
Digitallnputs Ungigned1E Metwork, Qutput A530:ub05

LastFault Unsignedi& Metwork, Qutput A530zub06 Program State:
PowerQutput UnsignediB Metwork Output A5E0:ub07 5

DLinkC_C1 Unsighed1B Metwork Output ARB0sub0S

DLinkC_C2 Unsighed1B Metwork Output ASE0:0ub09

DLinkC_D1 Unszighed16 Metwork Qutput 4580:ublOé

DLinkC_D2 Unsigned16 Metwork, Output  A580:ub0B

> TIP: To get a better overview, sort the table by OD-Index.

> TIP: If the program should automatically start after the PLC has been
powered up, select Start under the Program State: selections.

20-COMM-K CANopen Adapter User Manual
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E-12 CANopen Network Example

Return to the Link Matrix tab, where the configured variables are
listed. As an EDS file has been assigned to each hardware, the various
I/Os are also listed in the Producer/Consumer areas. The producer items
are shown in left side rows running top to bottom, and the consumer
items are in top columns running left to right. Producers have an
outgoing arrow (they produce onto the network), and consumers have
an incoming arrow (they consume from the network). It is possible to
selectively view parts of the project by adjusting the drop down boxes.

7 CAMopen_Example_FProject [1000 kBaud] - CANopen Yizual Object Linker

CaMopen_Example_Project

CaNopen_Example_Project

20-COMM-K CANopen Adapter User Manual
Publication 20COMM-UM012B-EN-P
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7. Link the Producers to the Consumers. To do so, position the mouse over
a connection point. The connection point appears blue if it is valid, or
red if it is invalid. Double click the connection point and it will turn
yellow. Click the Calculate Connections icon at the top left of the
screen, and if the connection is made, it will turn green.

> TIP: The variables are mapped to the PDOs in the order in which the
connections are made.

CAMopen_Example_Project [1000 kBaud] - CANopen Yizual Object Linker

File Edit ¥“iew Options Help

Link Matrix | Connection Listing | PLC Setup
C =
Lonsumer =] o]
. = — E
IC&anen_Er:ample_F'rmect j = = E E E|E|E | E ¢
BEE . 5 A HEEEEE
& - i bt FEE: 7= o =) =i =) Vil B
| — | = [ = U'Ja =w—m‘_‘_NN‘_
L ulE 2, elZElelEIn |8 B8] 5|8 BISIB| 8T |x|«<|<|d
= = 3¢.'J1:$C:||:L30|||| o= u [ i e R R
E m@mﬁ%gégauuuu E e F Bio|o E|EEED
Zlal=losBIBEBle s EE|E|E|l |al2 R i A i
Wi &8s & &8 |5 2% o0 dlda 15 LI | |G| Sk
P == e = 7 0 i o sl T o 2 UK |k oo oo
Producer =S E 5 E u 2
3 [ il
CAMopen_Example_Project ﬂ ;2?:8 = &
%] A d|4& A || &|A A|d | d & |&|la&|ls
CAMNopen_Example_Project [1000 kB -
CONTROL
Mauell PLC [1 0x1]
Uhrenstatuzwart [
last_event_value_01 h-
CPRU_Auslastung [
SpeedRef 3
AccelTimel L2
Brakelevel 3
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8. Make the connections as shown in the next screen below. (InputSwitch
has to be linked to BE_02 of the input module.)

> TIP: If there are several devices with the same EDS file in the same project
(for example, two drives), the names in the Visual Object Linker window
must be changed so that there are not two variables with the same name.
Therefore, put an index at the end of the producer name. Never put the
index in front of the producer name! Otherwise, the CoDeSys tool will not
compile the project without any errors.

CAMopen_Example_Project [1000 kBaud] - CAHopen ¥isual Object Linker

File Edit “iew DOptions Help

Link Matrix |Ennneclinn Listingl PLC Setup
Consumer
E—RE—EE—RE =R T

[Mauel PLC (1 0:1] B = g |BIEIEIEE|E|E
= == [=|=|2[=]|=2
R HEEEERREE
=& e (22 0|0 0|00
=3 ST | = = e
o g dlx|a|< Do |C|oa
= B =x =lx =le| =
o - ™| 5 S|E E|EE|EE L
= 5= 2% EEE % EEE
gcmEmEEEEEEE
SoEl aloaaalaa

Producer E

PowerFlex70 [7 047] =l

L
L
L
L
L
L
L
L
L
L
L

PowerFlex?D [¥ 0x7]
Product Logic Status
Feedhack 16 hit

Feedback 32 hit

Datalink A1 Cut 16 kit
Datalink A1 Cut 32 bit
Datalink A2 Cut 16 kit
Datalink A2 Cut 32 bit
Datalink B1 Cut 16 bit
Datalink B1 Cut 32 bit
Datalink B2 Cut 16 bit
Datalink B2 Cut 32 bit
Datalink 1 Cut 16 bit
Datalink C1 Cut 32 bit
Datalink 2 Cut 16 bit
Datalink C2 Cut 32 bit
Datalink 0 Cut 16 bit
Datalink 0 Cut 32 bit

¥ ¥ ¥ ¥ F|F| || F|F T T F|FT

Datalink 02 Out 32 bit
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9. Confirmation and printout of all connections can be seen on the
Connection Listing tab. Leave the Visual Objects Linker window
open and return to the project.

% CANopen_Example_Project [1000 kBaud] - CANopen Yisual Object Linker

File Edit “iew Options Help

B
Link Matrix Connection Listing | PLC Setup |
# | ConnectionName | COBAD | Tehode | T«PDO# | Talbject | RsNode | RuPDO# [ RxObject |
1 LogicCrad 0=181 1 (0= A100zub01 7 (0= 2200zub00
2 SpeedRef 0=181 1 (0= Al00zub02 7 (0= 2202zub00
3 AccelTimel 0=181 1 (0= A100zub03 7 (0= 2206zub00
4 Brakelevel 04131 1 01 A100z0004 7 01 2203zub00
10 CurrentLinmit w281 1 1«02 A100z0B05 7 1«02 2204zub00
1Al JogFreq w281 1 0«02 A100:ub06 7 0«02 220Csub00
12 DLinkP_C1 0=281 1 =02 A100zub07 7 =02 220E sub00
13 DLinkP_C2 0=281 1 =02 A100zub08 7 =02 2210zub00
16 DLinkP_D1 0=381 1 0=03 A100zub03 7 0=03 2212zub00
17 DLinkP_D2Z 0=381 1 0=03 A700zub0s, 7 0=03 221 4zub00
g BE_0O2 (0x200 2 (=05 G000zub01 1 (0= Ad4C0zub01
5 Product Logic Status 04187 7 001 2207 zub00 1 0«02 ARB0sub02
5 Feedback. 15 bit 0187 7 (0= 2204zub00 1 =02 ARB0zub03
14 Datalink A1 Out 16 bit =287 7 =02 2216zub00 1 0=03 ARB0zub04
15 Datalink A2 Out 16 bit =287 7 =02 2218zub00 1 0=03 ARB0zub05
18 Datalink B1 Out 16 bit (=387 7 0=03 221 Azub00 1 (=04 ARB0zub0E
19 Datalink BZ Out 16 bit (=387 7 0=03 221Csub00 1 (=04 ARB0zub07
20 Datalink C1 Out 16 bit (=487 7 (=04 221Esub00 1 (=05 ARBO0zub0B
21 Datalink C2 Out 16 bit (=487 7 (=04 2220zub00 1 (=05 ARB0zub03
7 Dratalink 01 Out 16 bit 0187 7 (0= 2222zub00 1 =02 ABB0zUb0A,
8 Doatalink 02 Out 16 bit 0187 7 (0= 2224zubl0 1 =02 ABB0zub0B

TIP: Sorting by TxPDO# or RxPDO# will group all Consumers and
Producers.
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Configuring the PDOs,
SDOs, and SYNC

20-COMM-K CANopen Adapter User Manual
Publication 20COMM-UM012B-EN-P

1. Select the PowerFlex70 and click the Device Configuration icon in the

project toolbar.

= E.ANopen Example Project

Fn IEC 1131 QT
T 7 o w WA
hadule ru'bdule Communications FLC wisual Dbjec‘t CAN-Bus Status Evertdista moritor  Service  Dewie
selection  Parameters Linker Pocess Time Configuration
@j CAMopen_Ewxample_Project [1000 kE aud]
= :1; CONTROL

------- i Mauell PLC [1 0x1]
INFUTS_OUTPUTS

Sl Input [2 0x2]
= ,‘Jg DRIVES
o EroueFie:0 |7

2. On the Process Data Objects tab, the Transmission Type of all PDOs

can be configured (sub-tab Properties) and the PDO mapping can be
checked and adjusted (sub-tab Mapping).

| EPowerFlex70 [7 0x7] - CANopen Device Configurator
File “iew Toolz Option: Help

Administration Dbjects | Service Data Dbjects |
Process Data Objects | Predefined Objects Device Information
— Type

' BwPDO ¢ IxFDO

Mame IFleu:eive PDO1 Parameter

e PDO1 Parameter
Receive PDOZ Parameter

Receive PDO3 Parameter
Feceie PDO4 Parameter PDO walid W RTR alowed v welep i |

— Communication Parameter [0020]

Receive PDOS Parameter

COB-D ID)-:‘. a

Tranzmizszion Type

Trargmsean Hiate I1 I. : : . L
Inkitt Time [100gsec] [ e e
=S Brionty Greup i T S '; L

Praperties I Mapping I

azynchronous [Manuf, Event]

A. Set the Transmission Type of all RPDOs to asynchronous
(Manuf. Event).

B. Set the Transmission Type of the TPDO1 also to asynchronous
(Manuf. Event), so the adapter sends this PDO whenever the state
of the drive has changed.

C. Set the Transmission Type of the TPDO2 and TPDO3 to
synchronous cyclic and the Transmission Rate to “10,” so these
Datalinks are sent periodically with a cyclic interval of (10 x
Communication Cycle Period).
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3. On the Predefined Objects tab, check the Device consumes SYNC
message box (sub-tab Synchronisation Message).

| EPowerFlex70 [F Dx7] - CANopen Device Configurator

File %iew Tools Options Help
P
i

Administration Dbjects Service Data Dbjects
Process Data Objects Predefined Objects |

Device Information

— 5L Object [1008]
Device consumes SYMC message W
IJ% iz )
Device generates SYHC message
COB-D 5%MNC message IGRGBU
— Communication Cycle Period [100E]
CoammunicatonbyeePeiod ——— I fiis

— Spnchronous Window Length [1007]

Sinehronoussyimd o Lemgth ', : 3 . : : ! L . i : e

S_l,.lnch[omsatmn Message TimeStamp Meszage | Emergency Message |

4. Select the PLC and click the Device Configuration icon in the project
toolbar.

\ CANopen_E xample_FProject

- -I ﬁ [EC 1121 % i cn

hadule hodule  Zommunication: “isual Object CAN- Bus Status Eventdlata monitor
selection  Parameters Linker

@ CAMopen_Example_Project [1000 kB aud]
- glg CONTROL
I 0kt cucl PLC [1 D41
= ;1; INFUTS_OUTRUTS

------- ) Input [2 042)
=-gl8 DRIVES

bl PowerFles?0 [7 047

Service Dlevice
Focess Time Configuration
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5. On the Process Data Objects tab, set the Transmission Type of the
RPDOs to asynchronous (Manuf. Event). For RPDOs, only the
transmission mode (synchronous or asynchronous) is relevant.

Leave the Transmission Type of all TPDOs set to asynchronous
(Profile Event), so the PDOs are sent when one of its variables has
changed in the PLC program.

| EMauell PLC [1 0x1] - CANopen Device Configurator

File %iew Toolz Options Help

e ey 1
OIS |
Administration Objects | Service Data Dbjects
Process Data Objects I Predefined Objects Device Information

= Tupe

& BxFDO (" IxPDO

MHame iH POO_1_Communication_Parameter

RPDO 1 Comm

RPDO 2 Coumcatlon— — Communication Parameter [0020]

HPDD:3:Communication:

FFDO_4_Communication PDO valid RTR allowed FAEA T

RPDO_5_Communication=—
RPDO_E Communication,
RPDO_7_Communication, COB4D |0=
RPDO_8_Communication, =

RPDO_9 Communication;
RPDO_10_Communication

Transmizsion Type asyrchronous [Manuf Event)

RPDO_11_Communication T o | i i ] L
RPDO_12Communicatian. [rEnsmEsion Hate I'I | —
RPDO_13_Communication s Vo
FPDO_14_Communication Inhiit Time: [1D0psec] [20 L
RPDO_15_Communication i R s
RPDO_165_Communicatior EM$ Friority Group |2 I Y

RPDO_17_Communication
RPDO_18_ Communication

RPDO_19_Communication . 2
BN 2N Commnnmiatin 2 || F1OREMtiSs I_IM Apping

6. On the Predefined Objects tab, check the Device generates SYNC
message box (sub-tab Synchronisation Message). Note that the
Communication Cycle Period can be changed on this tab.

i fMauell PLC [1 Ox1] - CANopen Device Configurator

File “iew Tools Options Help

| pes |
Administration Objects Service Data Objects
Procesz Data Objects Predefined Objects | Device Information

— SYNC Object [1005]

Device consumes SYMNC message |V

Device generates SYNC message W,

s

COB-D S¥MC message

— Communication Cycle Perod [1008]
Communication Cycle Period fp—mo—— 1 0 0 0 7 2 0 I‘IDD riis

— Synchronous ‘Window Length [1007]
Spnchronous Wwindow Length I'I — : : : : . . . ! S il ms

Synchionization Message | TimeStamp Message | Emergency Message |
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Select the Service Data Objects tab and select the Client-SDO type.
Set up the SDO-Channel to the 20-COMM-K by checking the SDO
valid box and inserting the COB-IDs. The COB-IDs are calculated as
follows:

Client -> Server: 0x600 + Node ID = 0x607
Server -> Client: 0x580 + Node ID = 0x587

| EMauell PLC [1 0x1] - CANopen Device Configurator

File “iew Toolz Options Help

e ey |
| e ¢ | |
Process Data Dbjects Predefined Dbjects Device Information |
Administration Objects Service Data Objects
i~ Type

" Server-3D0 & Client-5D0

Clignt SD0 1 Parameter :
Clhent 5D0._2 Parameter Hame lChenl_SDD_‘I_Parameter

Client_SD0_3_Parameter

Client_SD0_4_Parameter i Parameter [0022]
EI!ent_SDD_E_F'arameter
Client_SD0_E_Parameter SD0 valid 7 i |

Client_SD0_7_Parameter
Client_SD0_8_Parameter

Client_SD0_5_Parameter

Client_SDO_10_Farameter COB-IC Client > Server ID”ED?
Client_SD0_11_Parameter

Client_SDO_12_Parameter COB-ID Server --» Client IUKEB?
Client_SD0_13_Parameter

Client_SD0_14_Parameter Mode-D of SD0's Server I?
Client_5D0_15_Parameter %

Client_SD0_16_Parameter

On the Administration Objects tab, the parameters for Node/Life
Guarding can be changed. See Node/Life Guarding on page 4-5 for
details. Set the Guard Time to 500 ms and the Life Time Factor to
“3.” Close the Device Configurator window.

| EMauell PLC [1 Dx1] - CAMopen Device Configurator

File Wiew Toolz Options Help

o |
Process Data Dbjects | Predefined Objects | Device Information |
Administration Objects Service Data Objects

~ Guarding [100C. 100E]

Guard-D ID.vc'.J'TJ‘. 23:-bitID ™

Guard Time E_."! L ! ! I ' - ! i i i i .IW o
Life Time Factor ¢ ! : ! ' i i3—

— Laper Management

Manufacturer Name l
Product Mame I
Serial Mumber i
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Downloading Configuration 1. Select the project and click the CAN-Bus Access icon in the project
toolbar.

# CANopen_Example_Project

tiadule Wiodule  Zommunications PLC  ‘dsual Object CAN-Bus
selection  Parameters Linker Aocezs

C

COMTROL
o f) Mausll PLC 1 041]
El 51; INPUTS_OUTPUTS
- Input [2 0:2]
B ;1; DRIVES
-------- B PoweFlex70 [7 047]

2. Click Download to Device(s) on the Download/Upload/Verify tab to
download the connections made in the linker to the network nodes. This
takes a few minutes. The PowerFlex 70 will produce some errors, as it
needs to be downloaded separately. (The adapter must be in
Pre-Operational State). Close the window when complete.

| CANopen_Example_Project - CANopen Network Access

File Wiew Options Help

Download,/Upload;Yerify | Commaon Utilities | LSS Tool i LMT Tool I

Mode | Skatus | Err... | Diffs |_
Mauell PLC [1 0x1] Download Finished a a
Input [2 0x2] Download Finished a a
PowerFlex?0 [7 0x7] Download Finished 10 a

Yerify Cantel ~ Dptions
Isave all parameters LI
4 Upload From Device(s) |
[~ Stop on Error
Mainobjects | [~ Stop on Difference
Subobjects |
| a | | 1 mBit)s

3. Select the PowerFlex70 and click the CAN-Bus Access icon in the
project toolbar.

#: CAMopen_E xample_Project

fudadule fbodule  Zommunication:
selection  Parameters
@ CaMopen Ewxample_Project [1000 kE aud]
B §J§ CONTROL
) Mausll PLC [1 0w1]
E ;Ig IMPUTS_OUTPUTS

£ Input [2 0x2]
Bk §J§ DRIVES
N RroverFlexr0 [7 0s7
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4. Select the Common Ultilities tab and click Start Scan until node 7
appears, and then click Cancel.

[ E: PowerFlex70 - CANopen Network Access
File  “Wiew Optionz Help
Download/Upload/¥erify Common Utilities I LSS Tool | LMT Tool |
Modes
. ]
(u] | Marmne | Profile | = ~Sran Range
ay’D all Modes |
qﬁ”l Y_CN3Z 401 Start at Mode ID Il vi
& 2  C01_DEOS 401
3 Fimish at Wode ID 127 -
4
5
g Skart Scan | (el
& 7 Z0-COMM-K ] ﬁ
g
q Mebwork Scan | MMT Module Contral
1o Ll Store/Restore I PLC Program Control
[ @ | | 1 MBitfs

5. Select Node 7 and click the NMT Module Control tab. Click Enter
Pre-Operational to put the PowerFlex 70 into the Pre-Operational
State. Return to the Download/Upload/Verify tab.

PowerFlex70 - CAMopen Hetwork Access

File Wiew Options Help

Download/Upload/¥erify Common Utilities | L55 Tool i LMT Tool I

Modes
- |
iLE | s | Brofils | =  Mode Control Commands
cftl all Modes —
&1 v.CN32 401 Skart Mode Reset Mode
& 2  COl_DEOS 401
3
4 Stop MNode Reset Communication
5
& Enter Ere—E}perationaI Disconneck Mode
]
9 Metwork Scan NMT Module Cantrol
1o L‘ StorefRestore I PLC Program Control I
| | | 1 mBitfs
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6. Select the option save all parameters and click Download to
Device(s). Download must be finished without faults. Otherwise, the
device was not in the pre-operational state for the full time period. If the
problem is still pending, power off the PLC and start download again.

|2 PowerFlex70 - CAMopen Network Access
File Wiew Options Help

annlnadIUplnadf\'erifvl Commaon Utilities | LSS Tool | LMT Tool i

Node | skatus | Err.. | Diffs|
PowerFlex70 [7 0x7] Download Finished a a

& Download toDevicels) | Verify Sl Pl

!save all parameters LI
4 Upload From Device(s) |

[~ Stop on Error

Mainobjects | [~ Stop on Difference

Subobjects |

| a | | 1 mBit)s
PLC Program 1. Return to the Visual Object Linker window, select the PL.C Setup tab,

and click Run Codesys. Now, the variables from the linker are created
and embedded in the PLC program.

CANopen_Example_FProject [1000 kBaud] - CANopen Yisual Object Linker

File Edit “iew Optionz Help

=2

Link Matrix | Connection Listing PLC Setup

Device Selection |Mavell PLC [1 0x1] =l

— MNetwark ariables — PLC Programmner —
Denatation | D atatype | Direction | 0D-Index | Add ...
AccelTimel Unsigned1& Metwork [nput A700zub03 g
BE_0Z Unzigneds Metwork, Output A4C0zub( Bemave |
Brakelewvel Unzigned1E Metwark [nput  AT00zub04 Flun Codesys
CurrentLimit Unzigned1B Metwark Input  A100zub05 -
DiLinkP_LC1 Ungzigned1& Metwork Input AT00zub07
DiLinkP_C2 Unsigned1& Metwork [nput A700:ub08
DiLinkP_D1 Unsigned1& Metwork [nput A700zub03
DLinkP_D2 Unzigned1B Metwork Input— A7100z0b04 Update DCF |
Dratalink A1 Out 16 bit Unzigned1E Metwork, Output ASB0zub04
[ratalink A2 Out 16 bit Unzigned1B Mebwork, Output ABB0zub05
Dratalink B1 Out 16 bit Ungzigned1& Metwork, Qutput  ASB0sub0E — PLC Program
Dratalink B2 Out 16 bit Unsigned1& Metwork, Output ASB0sub07
Diatalink C1 Out 16 bit Unsigned1 Network Output  AG805ub08 Program Number:
Dratalink C2 Out 16 bit Unzignedl& Metwork, Output  A5B0zub03 IProgram 1 vl
Dratalink D7 Out 16 bit Unzigned1E Metwork, Dutput  ASB0zub0A
[ratalink 02 Out 16 bit Unzigned1B Mebwork, Output ABB0:ub0B Program State:
Feedback 16 bit Ungzigned1& Metwork, Qutput  ASB0sub03 ¢ Stop
JogFreq Unsigned1& Metwork [nput A700zub06 & Stat
LogicCrd Unsigned1& Metwork [nput &7 00sub01
Product Logic Status Unzigned16 Metwork Dutput — 4580sub02 ¢ Reset
Speedef Unzigned1E Metwark [nput  AT00zub02

NOTE: If any connections are changed in the project, click Update
DCEF before clicking Run Codesys.
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2. When CoDeSys is launched, the hardware type has to be selected.
Select ME 30 telmatic V/B-Modul.

Target Settings

Configuration: Cancel |

iME 30 telmatic 4odul

ME 30 infobix contrel h :
ME 30 telmatic /B- Modul hard- locked
ME 30 infobox contral hard- locked

3. Confirm the defaults by selecting OK.

Target Settings [ x|
Configuration:

Target Platform IMemor_l,l La_l,loutl Generall Networkfunctionalilyl

BElatfomm: IInfineon ClEx ﬂ
~ Code ~DFPs ~ Libraries
[Eampier, Stach see [XEEL [Eade ==
|esO-Tasking x| |32 i | Mane || | [r6ws000 EZ
. LPF]
IQF:a = Il_-'::;:ons = I Hore =l [gta V&t enmt
OFEs [ 1630000 [16#8000
[ | [Fiitialiee functions INone j
. Bz HEeferences
| irstances
 Dutput |512 |1ze
I HExFile [None =

Default | m Cancel |

4. The Program Unit has to be specified. This is the first unit in any
program. It must be a Program and cannot be deleted. ST (Structured
Text) has been selected as programming language in this example.

Click OK.
Mame of the new POLL ak EI
— Type of the POU————————— [~ Language of the POU Cancel |
& Program L
" Function Block LD
™ Function " FBD
Beturn Type: & 5FC
T
& CFC
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CANopen Network Example
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5. The layout of the screen shows POUs (Program Organization Units) on
the left, with the programming area on the right. In the lower left corner
are the icon tabs for POUs, Data Types, Visualizations, and

Resources.

4 CoDeSys - 0002U10G.PRO - [PLC_PRG [PRG-5T]]
% File Edit Project Insett Estraz  Onlne Window Help

Hi= E
==l x|

28| B|@|ae IS (S| * [Em|| ]

0001|PROGRAM PLC_PRG

o0gvaR

0003[EMD_VAR
[nonal

T

noo]|
10003
0003
0004
| 0005
| 000K
0007
| 0008
0004
10010
| 0011]
(0nd 7

K1

I;I
vl e e

i

Library 'sys_widlib 3.8.01 07:47:48"

Uil vmun s e lidbm ooy Liby AT 00, 004 00
4

of

[Lin.: 1. Cal.: 1

[GHLINE [0 [READ

6. The file with the variables that are created from the linker is in Global

Variables on the Resources tab.

% File Edit Project |neert Eatraz Online ‘Window Help

% CoDeSys - 0003L8C).PRO~ - [0003LBC) C:\Mauelhtelmatic\Projects\Network\CANopen_Example_Project_.. [H[=] [E3

=18 x|

L]

e T [EAR] & [mlelww

0007)vAR_GLOBAL

E—'_' Fesources ooz
E-23 Global Variables 10003 LogicCrmd AT G0 LINT,
10004 SpeedRef ATHROVT.T UINT,
. Global_Variables 10005 AccelTimel ATSEWT.2 LINT,
@ v arizble_Configuration [VaR_C 0006 BraRELE\fEI_AT%QW1 3 UINT;
9-(220 libvary cia_405.1b 11,6.99 11:03 3g:||| [B0QH  Currentlimit ATS QW14 JUINT;
m— 3 ooogl  JogFreg ATS 0 5 LIMT,
B[] library hiptools.lib 17.9.01 09:16:28: oog DLInkP 1 AT% 00 B -UINT:
B[ library standard b 23.10.00 15:20:5 o010l DLinkP_CE AT G :? ;UINT:
-1 library sys_waelib 3.8.01 07:47:48: 9| [ogq4] DLinkP_D1 AT GV 8 ZUINT;
""" (i PLC Configuration 00123  DLinkP_D2 AT% G .9 (UINT,
""" [{E Sampling Trace 10013  InputSwitch AT%IE1 .0 (USINT,
----- ﬁ Target Settings 0014 BE_DZAT%IBT.0:USINT,
: Task Configuration (0015 LogicSts AT%IW‘] JINT,
_____ Q Watche and Beceipt Managsr |0016  Product_Logic_Status AT .1 LINT,
0017  SpeedFdh AT .2 UINT,
10018 Feedhack_16_hit AT% AT 2 LINT,
10018 CurrentOutput ATHAT 3 UINT,
100200  Datalink_A1_0ut_16_hit AT% T 3 UINT,
|0021)  Digitallnputs AT%RYT 4 UINT,
10022 Datalink_A2_0ut_16_hit AT% T 4 LINT,
10023 LastFault AT 5 LINT,
10024 Datalink_B1_0ut_16_hit AT 01 5 LINT,
10026 PowerOutput AT G UINT,
TSR RN

(7 DCE Metwork Variables: C:IMauell\telmaticIPrcujectslNet\-vcurk‘tCAN:

-

-

i i

[BRLINE [0V [READ




Appendix F

Configuring the Drive/
Adapter

Logic Controller Program Example

The example logic controller program in this appendix provides details of
how to program the Mauell Telmatic ME series of PLC hardware with the
Mauell CoDeSys AA programming software to control a PowerFlex 70 or

PowerFlex 700 drive.

Topic Page
Configuring the Drive/ Adapter E-1
Network Variables File E-2
Program Code and Program Run E-3
SDO Access Example F-4

The example program provides the following functions:

Start, stop, change direction, jog the drive, and obtain the status

information.

Increase and decrease the speed reference and obtain the speed feedback.

Dynamically control current limit, brake level, acceleration time 1, and

the jog frequency.

Receive the output current, the output power, the last fault, and the status

of the digital inputs.

For this example, the following parameters must be set in the PowerFlex

drive:

Parameter Value Description

90 — [Speed Ref A Sel] |22 (DPIPort5)  |Assigns 20-COMM-K to be used for the Reference
300 - [Data In A1] 140 Points to Parameter 140 - [Accel Time 1]
P301 - [Data In A2] 158 Points to Parameter 158 - [DC Brake Level]
302 - [Data In B1] 148 Points to Parameter 148 - [Current Lmt Val]
303 - [Data In B2] 100 Points to Parameter 100 - [Jog Speed]

310 — [Data Out A1] 3 Points to Parameter 3 - [Output Current]
311 — [Data Out A2] 216 Points to Parameter 216 - [Dig In Status]
312 — [Data Out B1] 243 Points to Parameter 243 - [Fault 1 Code]
313 — [Data Out B2] 7 Points to Parameter 7 - [Output Power]

For this example, the following parameter must be set in the 20-COMM-K:

Parameter Value

Description

12

~[DPI /O Cfg] xxx0 0111

Enables Cmd/Ref, Datalinks A and B

The CANopen network is configured as described in Appendix E.
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F-2 Logic Controller Program Example

Network Variables File Select the Resources tab. In the Global Variables folder, a file has been
created with a unique number (for this example, 0003L8CJ). Double-click
on this number to view the variable created by the linker.

Figure F.1  Global Variables Screen

4, CoDeSys - 0003L8CJ PRO~ - [DOD3LBC) C:\M auell\telmatickProjects\N etwork\CANopen_E xample_Project... HE ﬂ

% File Edit Project |nsett Eagtras Online Window Help [l |
2[=|8| B|@|eel B2 2G| ¥ (5o w]
— D004 [WAR_GLOBAL -
E'm Resources 0003 (7 DCF Network Variables: CiauellitelmaticiProjectsiNetworkiCARN |
B3 Global Variables 0003 LogicCmd AT%0IAM 0 LUIMT,

10004  SpeedRef AT% O 1 UINT;

. Global_Variables 10005 AccelTime! AT%CWAT 2 UINT,

.\-"ariable_Configuration MWaR_C |0006  BrakeLevel ATS0WVT.3 LINT,
10007 CurrentLimit AT%00A 4 LINT,

U"'C_‘I I?brary C|a_405.!|b‘|‘|.8.9911:03:38: D08 JogFreq ATSQVY 5 -UINT:
B[ lbrary hiptoals. ik 17.9.01 09:16:28: "oong DLinkP C1 AT% 00 6 LINT:
B (3 fibrary standard lib 23.10.00 15:20:5 o010l DLinkF'_CE ATS 0N T :UINTT
B (2] library sys_wan b 2.8.01 D7.47.48; ¢ o011 DLinkF':D1 ATS W .8 :UINT;
""" [l PLC Configuration (0012  DLinkP_D2 AT%001.8 (UINT,;
""" @ Sampling Trace 10013 InputSwitch AT%IE1.0 :USINT;
..... &R Targe! Seltings 0074 BE_02 AT%IB1.0:USINT,
..... [ Task Corfiguration 10015  LogicSts AT%0AT T LINT,

,,,,, Q ‘watch- and Fecsipt Manager | 001 6| Product_Logic_Status AT T JUINT;
0017 SpeedFdh ATV .2 UINT,
0018 Feedback_16_hit AT .2 UINT;
10018 CurrentOutput ATS0AT 3 UINT,
100200  Datalink_A1_Out_16_hit AT 3 LINT,
| 0021 Digitalinputs AT90T .4 LINT,
10022 Datalink_A2_Out_16_hit AT 4 LINT,
10023 LastFault AT 5 (LINT,
10024 Datalink_B1_0ut_16_hit AT 015 (LINT,
10028 FPowerOutput AT 6 UINT, i

8 T = i T T e o

[ [BHEINE [0V [READ

1, |
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Logic Controller Program Example F-3

Program Code and Program Figure F2 Example Program Code
Run

< CoDe5ys - 0003L8CJ PRO* - [PLC_PRG [PRG-5T]]

% File Edit Project Inset Egtraz  Online  Window Help _Iﬁll_XJ

B|SE| OB |25 & (B

( [0001|PROGRAM PLC_PRG

a POUz 0002 vaR

B | 0003|~ Constants %
10004  MAK_SPD :INT = 1632000,
(0005  MIN_SPD :INT = 1630064,
| D0OE(™ Variahles =
10007  ScaledCurrent : INT,
|D00S[END_vAR

|»

toonal Z
[ el 0
o001 -
0002 Drive Control by Input Switch B
o003 3]

0004)(F InputSwitch.0 THEM LogicCmd.0 = TREUE; ELSE LogicCmd.0 ;= FALSE, EMD_IF {* =top™®

000&/IF InputSwitch.1 THEM LogicCmd.1 == TRIUE; ELSE LogicCmd.1 ;= FALSE, END_IF i* start ™)
Q006|IF InputSwitch.2 THEM LogicCmd.2 = TRIUE; ELSE LogicCmd.2 .= FALSE;, END_IF  (*jog ®)
0007)IF InputSwitch.3 THEM LogicCmd.3 = TRUE; ELSE LogicCmd.3 = FALSE; EMD_IF " resetfault*)
| D0O8(IF InputSwitch.4 THEN LogicCmd.4 == FALSE; LogicCmd.5 = TRLIE; (* reverse *)
10008 ELSE LogicCmd.4 = TRLUE; LogicCmd.6 = FALSE; EMD_IF; {* farward =
0010

00111

0012~ Generate Speed Reference

0013 3]
0014

|0015)IF InputSwitch.5 THEMN SpeedRef = SpeedRef + 1630004, *increment spead *)
| 00718 IF SpeedFdb = MAX_SPD THEM SpeedRef = MAX_SPD; EMD_IF (*limit speed *)
[D017|END_IF

| D018(IF InputSwitch.6 THEN SpeedRef = SpeedRef- 16#0004 (* decrement speed *)
10018) IF SpeedFdb = MIN_SPD THEM SpeedRef = MIMN_SPD; EMD_IF (*limit speed *)
|o0020|END_IF

| 0021

B

0023 Read and YWrite Values through the Datalinks

0024 i)
| 0025) ogFreq =16#0064,; (* wirite through Datalink®)

0026|AccelTimel = 16#0014,; (*werite through Datalink®)

@ScaledCurrent:z CurrentOutput £ 16; (* read through Datalink®

| D028|(* ScaledCurrent may be used for further calculations =)

| 0029 -
TS o |

|Lin.: 8, Col.: 35 [ONLINE [0V [FEAD

To run the program, perform these steps:

1. Select Online > Communication Parameters and configure the
communication parameters. A PLC program can either be downloaded
over a serial cable connected to a computer's COM Port (local) or over
the PC/CAN-Interface card that has already been used to configure the
devices on the CANopen network.

Figure .3 Communication Parameters for PC/CAN-Interface Card

Kommunik ationsparameter

i~ Kanale

[ Lokal !EAN open DSP302 |DDDEL8DJ.PHD
Open 1 fram DCF:

Abbrechen

o Lokal_ M arne | swent | Kommentar |
ModelD 1 [0.127)
Node Send Offset 1536 [0.1320)
Mode Recy Offzet 1408 [0.1920)
CaM bus baudr.. 1000 kB aud
CaAM card diver  CAM_WCI Mame of CAM card driver. .. Lizchen

Gateway ...

Aktualizieren

i

2. Select Online > Login or click the Login icon in the toolbar.
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SDO Access Example

3.

If the program has changed, the program must be downloaded first.
Click Ja (Yes).

Figure F4 Login Menu
CoDeSys

Pragram haz changed! Download the new program?

Mein | Abbrechen |

To set the PLC in Run mode, select Online > Run or click the Run icon
in the toolbar.

NOTE: When the program is running, the current values of the
variables are visible in the opened POUs (Program Organization Units)
and the Global Variables files.

NOTE: After power cycling, the PLC must be set in RUN mode every
time. However, if the program has been downloaded with the CANopen
Configuration Studio (CANopen Network Access - Download to
Device), the program starts automatically after a power cycle.

To read or write an adapter parameter, the data structure for CANopen
object 0x2228 (DPI Parameter Send) has to be filled in and then, the
response can be read in CANopen object 0x2229 (DPI Parameter Receive).
The following figures show how to read and write to these data structures.
The CIA405 functions CIA405_SDO_READ4 and
CIA405_SDO_WRITEA4, which are already defined in CoDeSys, are used

to access the CANopen objects.

Figure .5  Function Block SDO_READ - Declarations

o001]
000
0003
0004
000

oS
o s
)
s B =7

=
=
=
o0

=
=
=
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=
=
(=
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=
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=
=
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b
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(=
e

=
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I
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[y ]
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=
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=
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b

=
=
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e

=
=
b
=

=
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FURCTION_BLOCK B00_READ
AR _INFUT
Mode: ClA405_DEVICE;
Rdlndex WORD:;
RdSubindex: BYTE;
RdStart BOOL;
EMD_WaR
AR _OUTPUT
readvalue: DINT;
Errar BOOL,
EMD_WaR
AR
* Clad05 Functions =)
FBSdoRead: Clad405_SDO_READ4,
FBRArrayTalMWard: ARRAY _TO_DWORD;
*Variables *)
RdEnable: BOCL;
RdCanfirm: BOOL;
RdErrar: Cla405_CAMOPEN_KERMEL_ERROR:
RdErrinfa: Cla405_5SD0O_ERROR,;
temphrray: ARRAYT. 4] OF BYTE;
tempCWyard: DWORD;
RdCatLen: LISINT,
EMD_WaR

i I

|
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Logic Controller Program Example F-5

Figure F.6  Function Block SDO_READ - Program Code

oof; .
0002 Funtion Block : SD0O_READ

0003~ Date: 17.2.04

D004 Abstract: Reads an element specified by Mode, Rdindex and RdSubindex.
0004
D00g(IF RdStat THERM RdEnable = TRUE; EMD_IF

Doo{jtemparray(1] = 0; termpArray[2] = 0; ternpArray[3] = 0, termpArray(4] = 0,

Doog|FBsdoRead! Device = MNode, ™ Clad05 writes 500 function call ®)
noog| Index = Rdindex,

omao SLIBINDE = RdSubindex,

oo EMABLE = RdEnahle,

omz COMFIRM == RdConfirm,

D013 DATA == tempArray,

ooy DATALEMGTH == RdDatLen,

D075 ERROR == RdError,

R ERRORIMFO == RdErmInfo P

0017

0018{IF RdError= 0 THEM
00149 Errar = FALSE;

0020  IF RdConfirm THEM

D0z FBArrayTalWard( 1A = temphArray,

Doz G0 == tempDiord )

D0z3| IF RdDatlen =1 THEM readyvalue = DWORD_TO_USIMT dempDwWord);, END_IF
D024 IF RdDatlen = 2 THEM readyvalue = DWORD_TO_INT dempDiard); EMD_IF
D025 IF RdDatlen = 4 THEM readyvalue = DWORD_TO_DIMT dempltard); EMD_IF
D02 RdEnable = FALEE,

0027 EMND_IF

DD2BELSE

D029 readvalue =0
B0z0]  Error = TEUE;
0031 RdEnable = FALSE;
DOSIEND_IF

0033 -

T ald o

(u]

Figure F.7  Function Block SDO_WRITE - Declarations

OO01|FURCTION_BLOCK SDO_WRITE -
0002 VAR _IMPLUT

00o3 Mode: Cla405_DEVICE,

0004 Wirlndex: WORD,

0005 WrSubindex: BYTE;

D00| parameteryalue; DIMNT,

ooy wWirDatalen: USINT,

0008 WrStart BOOL,

OO0SEMD_WAR

001 0)WAR_OUTPUT

oot11 Error, BOOL,

DO ZEMND_WAR

D01 3VAR

0014 Cla405 Functions =)

D015 FBSdoWyrite: ClA406_SDO_WRITES,
D018 FROWardToArray: DWORD_TO_ARRAY,
001 7| variahles =

0018 WirEnakle: BOOL = TRUE;

no1g WrConfirm: BOOL,

0020, “WWrError ClA406_CAMOPEN_KERMEL_ERRCR;
D021 WirErrlnfo: ClA405_SDO_ERROR;
D023 tempArray: ARRAY]1..4] OF BYTE;

0023 tempCWard: DWWORD,

DOZAEMND_VAR

T vt t wi
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Figure F.8  Function Block SDO_WRITE - Program Code
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[o%5]
[3%]
4

16 -
2" Funtion Block : SDO_WRITE |
3™ Date: 17.3.04

4= Abstract Writes an element specified by Mode, Wrindex and WrSuhindex

g ]
B{IF ¥rStart THEM

7 WrEnable = TRLUE;

8 tempArray[1] = 0, temparray(2] = 0; temparray[3] = 0, termparray[4] = 0,
4 FBEDWordTobrrayd (D = DINT_TO_DWORD(parametervalue),

1] QA == tempArray);

1|EMD_IF

2

JFBSdovrite] Device = Mode, * Cla405 writes SDO function call ®)
4 Index = Wrindex,

g SUBIMDEX =WrSubindex,

A DATA = tempArray,

7 DATALEMGTH =\WrDatalLen,

8 EMABLE ='WrEnable,

4 COMFIRM == WrZonfirm,

1] ERROR == WrError,

1 ERRORIMF O =="WrErrinfo 7,

2

3

A/ 1F WirError= 0 THEMN

g Error = FALSE;

A IF WrConfirm THEM WirEnable = FALSE; EMD_IF

7|ELSE

a Error = TRUE;

q WrEnable = FALSE,

O|EMD_IF

1

2

ol S
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Figure F.9  Function Calls of SDO_READ and SDO_WRITE
D087 IF SdoReadStart THEN =
0083 FRSdoReadValue! Mode = SdofModeMumber,
0084 Rdlndex = Index,
0090| RdSubindex = Subindex,
0og1 RdStart = TRUE,
0092 readvalue == readvalue,
0093 Errar == SdaErrary;
0094 SdoReadStart = FALSE;
0085 ELSE
0096 FRSdoReadValue! Mode = SdofModeMumber,
0097| Rdlndex = Index,
0095 RdSubindex = Subindex,
0ogs) RdStart = FALSE,
0100, readvalue == readvalue,
0101] Errar == SdaErrary;
0102 END_IF
0103 IF SdowriteStart THEM
0104 FBRSdoWritevalue!  Mode = SdofModeMumber,
0104 Wrindex = Indexy,
0106 WrSuhindesx = Subindex,
0107] parameteryalue = paramtalue,
0108 WrDatalen = DataLen,
0109 WrStart = TRUE,
0110 Errar == SdaErrar; | |
0111 SdoWyriteStart = FALSE;
0112 ELSE
0113 FRSdoWritevalue!  Mode = SdofModeMumber,
0114 Wrindex = Indexy,
0114 WrSuhindesx = Subindex,
0116 parameteryalue = paramtalue,
0117 WrDatalen = DataLen,
0118 WrStart = FALSE,
0114 Errar == SdaErrar};
01200 EMD_IF i
T wm '_I_

For more information on these functions refer to SDO access in “CiA Draft
Standard 405 CANopen Interface” and “Device Profile for IEC 61131-1

Programmable Devices.
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Notes:
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Glossary

Adapter

Devices such as drives, controllers, and computers usually require an
adapter to provide a communication interface between them and a network
such as CANopen. An adapter reads data on the network and transmits it to
the connected device. It also reads data in the device and transmits it to the
network.

The 20-COMM-K CANopen adapter connects PowerFlex 7-Class drives to
a CANopen network. Adapters are sometimes also called “cards,”
“embedded communication options,” “gateways,” “modules,” and

“peripherals.”

Bus Off

A bus off condition occurs when an abnormal rate of errors is detected on
the Control Area Network (CAN) bus in a device. The bus-off device cannot
receive or transmit messages on the network. This condition is often caused
by corruption of the network data signals due to noise or data rate
mismatch.

CANopen Network

A CANopen network uses a producer/consumer Controller Area Network
(CAN) to connect devices (for example, controllers, drives, and motor
starters). Both I/O and explicit messages can be transmitted over the
network. A CANopen network can support a maximum of 64 devices. Each
device is assigned a unique node address and transmits data on the network
at the same data rate.

A cable is used to connect devices on the network. It contains both the
signal and power wires. Devices can be connected to the network with drop
lines, in a daisy chain connection, or a combination of the two.

General information about CANopen and the CANopen specification are
maintained by the Open CANopen Vendor’s Association (ODVA). ODVA is
online at http://www.odva.org.

Change of State (COS) I/0 Data Exchange

A device that is configured for Change of State I/O data exchange transmits
data at a specified interval if its data remains unchanged. If its data changes,
the device immediately transmits the change. This type of exchange can
reduce network traffic and save resources since unchanged data does not
need to be transmitted or processed.

COB-ID

The CANopen 11 bit structure combines a 4 bit function code with the node
address (0...127). This is called the COB-ID.

Communication Cycle Period
See Synchronization Object (Sync).
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G-2 Glossary

ControlFLASH

An Allen-Bradley software tool that lets users electronically update
firmware on printed circuit boards.

Controller

A controller, also called programmable logic controller, is a solid-state
control system that has a user-programmable memory for storage of
instructions to implement specific functions such as I/O control, logic,
timing, counting, report generation, communication, arithmetic, and data
file manipulation. A controller consists of a central processor, input/output
interface, and memory. See also Scanner.

Cyclic I/0 Data Exchange

A device configured for Cyclic I/O data exchange transmits data at a
user-configured interval. This type of exchange ensures that data is updated
at an appropriate rate for the application, preserves bandwidth for
rapidly-changing devices, and allows data to be sampled at precise intervals
for better determinism.

D Datalinks

A Datalink is a type of pointer used by PowerFlex 7-Class drives to transfer
data to and from the controller. Datalinks allow specified parameters to be
read or written to without using explicit messages. When enabled, each
Datalink in a PowerFlex 7-Class drive consumes either four bytes or eight
bytes in both the input and output image table of the controller. The drive
determines the size of Datalinks.

Data Rate

The data rate is the speed at which data is transferred on the CANopen
network. The available data rates depend on the type of cable and total cable
length used on the network:

Baud Rate Maximum Cable Length
10 Kbps 5000 m (16,404 ft.)

20 Kbps 2500 m (8, 202 ft.)

50 Kbps 1000 m (3,280 ft.)

125 Kbps 500 m (1,640 ft.)

250 Kbps 250 m (820 ft.)

500 Kbps 100 m (328 ft.)

800 Kbps 50 m (164 ft.)

1 Mbps 25m (82 1t)

Each device on a CANopen network must be set for the same data rate.

DPI (Drive Peripheral Interface)

A second generation peripheral communication interface used by various
Allen-Bradley drives and power products, such as PowerFlex 7-Class
drives. It is a functional enhancement to SCANport.
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DPI Peripheral

A device that provides an interface between DPI and a network or user.
Peripheral devices are also referred to as “adapters” or “modules.” The
20-COMM-K adapter, 1203-USB or 1203-SSS converter, and PowerFlex
7-Class HIMs (20-HIM-xxx) are examples of DPI peripherals.

DPI Product

A device that uses the DPI communications interface to communicate with
one or more peripheral devices. For example, a motor drive such as a
PowerFlex 7-Class drive is a DPI product. In this manual, a DPI product is
also referred to as “drive” or “host.”

DriveExplorer Software

A tool for monitoring and configuring Allen-Bradley products and adapters.
It can be run on computers running various Microsoft Windows operating
systems. DriveExplorer (version 4.xx or higher) can be used to configure
this adapter and PowerFlex drives. Information about DriveExplorer
software and a free lite version can be accessed at http://www.ab.com/
drives/driveexplorer.

DriveTools SP Software

A software suite designed for running on various Microsoft Windows
operating systems. This software suite provides a family of tools, including
DriveExecutive, that you can use to program, monitor, control, troubleshoot,
and maintain Allen-Bradley products. DriveTools SP can be used with
PowerFlex drives. Information about DriveTools SP can be accessed at
http://www.ab.com/drives/drivetools.

EDS (Electronic Data Sheet) Files

Simple text files that are used by network configuration tools, such as
IXAAT CANopen Configuration Studio, to describe products so that you
can easily commission them on a network. EDS files describe a product
device type, revision, and configurable parameters. EDS files for many
Allen-Bradley products can be found at http://www.ab.com/networks/eds.

Emergency Message (Emcy)

The emergency object is used in CANopen for sending fault information
from the communication adapter to the CANopen network. The emergency
object is triggered by a fault event from the drive or the communication
adapter itself. An emergency object is transmitted only once per error event.

Fault Action

A fault action determines how the adapter and connected drive act when a
communications fault (for example, a cable is disconnected) occurs or when
the controller is switched out of run mode. The former uses a
communications fault action, and the latter uses an idle fault action.
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Fault Configuration

When communications are disrupted (for example, a cable is disconnected),
the adapter and PowerFlex drive can respond with a user-defined fault
configuration. The user sets the data that is sent to the drive using specific
fault configuration parameters in the adapter. When a fault action parameter
is set to use the fault configuration data and a fault occurs, the data from
these parameters is sent as the Logic Command, Reference, and/or
Datalink(s).

Feedback
See Reference/Feedback.

Flash Update

The process of updating firmware in a device. The adapter can be flash
updated using various Allen-Bradley software tools. Refer to Flash
Updating the Adapter on page 3-10 for more information.

Guard Time
See Node Guarding.

HIM (Human Interface Module)

A device that can be used to configure and control a drive. PowerFlex
7-Class HIMs (20-HIM-xxx) can be used to configure PowerFlex 7-Class
drives and their connected peripherals.

Hold Last

When communication is disrupted (for example, a cable is disconnected),
the adapter and PowerFlex drive can respond by holding last. Hold last
results in the drive receiving the last data received via the network
connection before the disruption. If the drive was running and using the
Reference from the adapter, it will continue to run at the same Reference.

I/0 Data

I/O data, sometimes called “ implicit messages” or “input/output,” is
time-critical data such as a Logic Command and Reference. The terms
“input” and “output” are defined from the controller’s point of view. Output
is produced by the controller and consumed by the adapter. Input is
produced by the adapter and consumed by the controller.

Life Guarding

Life Guarding is used for error control to check that the NMT master is
working properly. The NMT master guards all of its NMT slaves cyclically
(cycle time = Guard Time) by using an RTR frame (see Node Guarding). If
a slave does not receive an RTR frame from the NMT master within a
specified time (= Guard Time x Life Time Factor), the slave knows that the
NMT master must have failed. This mechanism is called Life Guarding.
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Life Time Factor
See Life Guarding.

Logic Command/Logic Status

The Logic Command is used to control the PowerFlex 7-Class drive (for
example, start, stop, direction). It consists of one 16-bit word of output to
the adapter from the network. The definitions of the bits in this word depend
on the drive, and are shown in Appendix D.

The Logic Status is used to monitor the PowerFlex 7-Class drive (for
example, operating state, motor direction). It consists of one 16-bit word of
input from the adapter to the network. The definitions of the bits in this
word depend on the drive, and are shown in Appendix D.

Master-Slave Hierarchy

An adapter configured for a master-slave hierarchy exchanges data with the
master device. Usually, a network has one controller which is the master
device, and all other devices (for example, drives connected to CANopen
adapters) are slave devices. On a network with multiple controllers (called a
multimaster hierarchy), each slave device must have a controller specified
as a master.

NMT (Network Management)

The NMT master of a CANopen network can transmit NMT messages
which forces the nodes to change to another NMT state. The CANopen state
machine specifies these states as Initialization, Pre-Operational,
Operational, and Stopped.

Node Address

A CANopen network can have as many as 64 devices connected to it. Each
device on the network must have a unique node address between 0 and 63.
Node address 63 is the default used by uncommissioned devices. Node
addresses are sometimes called “MAC IDs.”

Node Guarding

Node Guarding is used for error control to check that any CANopen device
is working properly. The mechanism used for guarding is based on the
master/slave relationship. The NMT master guards all of its NMT slaves
cyclically (cycle time = Guard Time) by using an RTR frame. Any
CANopen slave responds to this RTR frame to guarantee that the
application program is running.

NVS (Non-Volatile Storage)

NVS is the permanent memory of a device. Devices such as the adapter and
drive store parameters and other information in NVS so that they are not lost
when the device loses power. NVS is sometimes called “EEPROM.”
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Objects

The CANopen specification defines an object as “an abstract representation
of a particular component within a product.”

Object Dictionary

Any CANopen device has a unique object dictionary, which is the interface
to the application. The object dictionary contains all data types used in the
device, the communication parameters, the application data, and the
configuration parameters. To gain access to the object dictionary, Process
Data Objects (PDOs) and Service Data Objects (SDOs) are used.

PDO (Process Data Objects)

Process Data Objects (PDO) are used to transmit any process data. The
process data are transmitted without any protocol overhead and by using the
producer/consumer model. PDO transmission is not confirmed. Each PDO
has a unique CAN identifier. The maximum length of a PDO message is 8
bytes.

PDO Mapping

The PDO mapping defines which application objects are transmitted within
a PDO. It describes the sequence and length of the mapped application
objects.

Polled I/0 Data Exchange
See Remote Transmission Request.

PowerFlex 7-Class (Architecture Class) Drives

The Allen-Bradley PowerFlex 7-Class family of drives supports DPI and
includes the PowerFlex 70, PowerFlex 700, PowerFlex 700H, PowerFlex
700S, PowerFlex 700L, and PowerFlex 7000. These drives can be used for
applications ranging from 0.37...3000 kW (0.5...4000 HP).

Producer/Consumer Network

On producer/consumer networks, packets are identified by content rather
than an explicit destination. If a node needs the packet, it will accept the
identifier and consume the packet. The source therefore sends a packet once
and all the nodes consume the same packet if they need it. Data is produced
once, regardless of the number of consumers. Also, better synchronization
than Master-Slave networks is possible because data arrives at each node at
the same time.
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Reference/Feedback

The Reference is used to send a setpoint (for example, speed, frequency,
torque) to the drive. It consists of one word of output to the adapter from the
network. The size of the word (either a 16-bit word or 32-bit word) is
determined by the drive.

Feedback is used to monitor the speed of the drive. It consists of one word
of input from the adapter to the network. The size of the word (either a
16-bit word or 32-bit word) is determined by the drive.

Remote Transmission Request (RTR)

A PDO can be remotely requested. The PDO consumer transmits a CAN
remote frame and the corresponding PDO producer responds to this remote
frame by sending the requested PDO. This is also called “Polled I/O Data
Exchange.”

Scanner

A scanner is a separate module (of a multi-module controller) or a built-in
component (of a single-module controller) that provides communication
with adapters connected to a network. See also Controller.

SDO (Service Data Objects)

Service Data Objects (SDO) are used to transfer data that does not require
continuous updates. A SDO reads from entries or writes to entries of the
Object Dictionary. The SDO transport protocol allows transmitting objects
of any size. The receiver confirms each object, so that a peer-to-peer
communication (client/server) takes place.

Status Indicators

Status indicators are LEDs that are used to report the status of the adapter,
network, and drive. They are on the adapter and can be viewed on the front
cover of the drive when the drive is powered.

Synchronization Object (Sync)

The Sync object is used for synchronizing devices and is broadcast
periodically by the Sync Producer. The time period between Sync messages
is defined by the Communication Cycle Period.

Transmission Mode
See Transmission Type.

Transmission Type

The transmission type parameter of a PDO specifies the transmission mode
(synchronous or asynchronous) and the triggering mode. In CANopen, there
are three types of PDO triggering: COS (Change of State), Cyclic
Transmission, and Remote Transmission Request (RTR).

Triggering Mode
See Transmission Type.
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Z ZeroData

When communications are disrupted (for example, a cable is disconnected),
the adapter and drive can respond with zero data. Zero data results in the
drive receiving zero as values for Logic Command, Reference, and Datalink
data. If the drive was running and using the Reference from the adapter, it
will stay running but at zero Reference.
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A

adapter
applying power, 2-8
commissioning, 2-1
compatible products, 1-2
components, 1-1
configuration tools, 3-1
connecting to the drive, 2-4
connecting to the network, 2-7
definition, G-1
features, 1-2
flash updating, 3-10
grounding, 2-6
installation, 2-1 to 2-10
mounting on the drive, 2-6
parameters, B-1 to B-4
resetting, 3-9
specifications, A-1
viewing its status, 3-10
applying power to the adapter, 2-8
attentions, 1-4

B

baud rate, see data rate

bit definitions of Logic Command/Status word for
PowerFlex 70/700/700H drives, D-1
PowerFlex 700S drives, D-3

bus off, 7-6, G-1

C

cables

CANopen, 2-7

DPI Internal Interface, 2-4, 2-5
CANopen

cable, 2-7

connector on adapter, 1-1

plug, 2-7

CANopen Network
communications configuration, E-8
data rates, A-1
definition, G-1
example, E-1
NMT (Network Management), 4-1
Node/Life Guarding, 4-5, E-19
nodes configuration, 4-3, 4-4
PDOs configuration, 4-4, E-16
PLC program, E-22
PLC variables configuration and linking, E-9
SDOs configuration, 4-4, E-16
specification, G-1
SYNC configuration, 4-5, E-16
CANopen objects, C-1
definition, G-6
tables, C-1
Change of State (COS)
configuring adapter for, 3-5
definition, G-1
Comm Flt Action parameter, B-2
commissioning the adapter, 2-1

communications configuration for CANopen
network, E-8

communications module, see adapter
compatible products, 1-2
components of the adapter, 1-1
configuration tools, 3-1
connecting adapter to the

drive, 2-4

network, 2-7
ControlFLASH, G-2

controller

definition, G-2

running SDOs, 6-2
COPN Addr Act parameter, B-1
COPN Addr Cfg parameter, B-1
COPN Rate Act parameter, B-2
COPN Rate Cfg parameter, B-1
COS Fdbk Change parameter, B-4
COS Status Mask parameter, B-4
COS, see Change of State
Cyc Interval parameter, B-4
Cyclic

configuring adapter for, 3-6

definition, G-2
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D

data exchange
Change of State (COS), 3-5, G-1
Cyclic, 3-5, G-2
RTR (Polled), 3-5, G-7
data rate
definition, G-2
setting with parameter, 3-3
setting with switch, 2-3
Datalink Size parameter, B-2
Datalinks
definition, G-2
in I/0 image, 5-4
using, 5-8
diagnostic items, 7-4
dimensions, A-1
downloading configuration, 4-5, E-20
DPI
connector on adapter, 1-1
data rates, A-1
definition, G-2
Internal Interface cable, 2-4, 2-5
peripheral, G-3
products, G-3
DPI Data Rate parameter, B-1
DPI 1/O Act parameter, B-3
DPI I/O Cfg parameter, B-3
DPI Port parameter, B-1
DriveExecutive software
adapter configuration tool, 3-1
definition/web site, G-3
DriveExplorer software
adapter configuration tool, 3-1
definition/web site, G-3
free lite version, G-3
drives, see PowerFlex drives
DriveTools SP software, G-3

E

EDS (Electronic Data Sheet) files
definition/web site, G-3

EEPROM, see Non-Volatile Storage (NVS)

EMCY (Emergency object), 4-5, G-3
environmental specifications, A-1
equipment required, 1-3

events
clearing/viewing, 7-5
list of, 7-6

F

fault action
configuring the adapter for, 3-7
definition, G-3
fault configuration
configuring the adapter for, 3-8
definition, G-4
faulted node recovery feature, 1-2
faults, see events
features, 1-2
firmware release, P-2
flash update
definition, G-4
guidelines, 3-10
Flt Cfg A1-D2 In parameters, B-4
Flt Cfg Logic parameter, B-3
Flt Cfg Ref parameter, B-3

G
grounding the adapter, 2-6

H

HIM (Human Interface Module)
accessing parameters with, 3-2
definition, G-4
LCD model, 3-2
LED model, 3-2

hold last
configuring the adapter for, 3-7
definition, G-4

I/O
configuring the adapter for, 3-4
definition, G-4
image, 5-4
Idle FIt Action parameter, B-2
Initialization state, 4-2
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installation
applying power to the adapter, 2-8
commissioning the adapter, 2-1
connecting to the drive, 2-4
connecting to the network, 2-7
preparing for, 2-1

Internal Interface cables
connecting to the adapter, 2-5
connecting to the drive, 2-5
illustration, 2-5

L

LCD HIM, 3-2
LED HIM, 3-2
LEDs, see status indicators
Life Guarding, 4-5, E-19, G-4
Logic Command/Status
bit definitions for

PowerFlex 70/700/700H drives, D-1

PowerFlex 700S drives, D-3
definition, G-5
in I/0 image, 5-4
using, 5-6
logic controller program example
configuring drive/adapter, F-1
program code, F-3
program run, F-4
SDO access, F-4
variables files, F-2

M

MAC ID, see node address

manual
conventions, P-2
related documentation, P-1
web site, P-1
master/slave, 4-5, G-5
mechanical dimensions, A-1
MOD status indicator
locating, 1-6
troubleshooting with, 7-2
mounting the adapter, 2-6

N

NET A (CAN RUN) status indicator
locating, 1-6
troubleshooting with, 7-3

NET B (CAN ERR,) status indicator

locating, 1-6

troubleshooting with, 7-3
network

cable, 2-7

nodes, 4-4

plug, 2-7
NMT (Network Management), 4-1, G-5
NMT slave state machine, 4-2
node address

definition, G-5

setting with parameter, 3-3

setting with switches, 2-2
Node Guarding, 4-5, E-19, G-5
Non-Volatile Storage (NVS)

definition, G-5

in adapter, 3-1

in drive, 5-8, 6-1

0
Object Dictionary, 4-3, G-6
objects

access, 6-3
process data PDO, 5-1

operating status, 2-8
Operational State, 4-3

]

parameters
accessing, 3-1, 6-3
convention, P-2
list of, B-1 to B-4
numbering scheme, B-1

restoring to factory-default settings, 3-9

PDO (Process Data Objects)
about, 5-1
configuration, 4-4
configuration example, E-16
definition, G-6
mapping, G-6
Receive mapping, 5-10
Transmission Mode, 5-2
Transmission Type, 5-2
Transmit mapping, 5-9
Triggering Mode, 5-3
PDO1 Trigger parameter, B-4

20-COMM-K CANopen Adapter User Manual
Publication 20COMM-UM012B-EN-P



Index-4

PLC
program, E-22
variables, E-9
plug for adapter, 2-7

Polled, see RTR (Remote Transmission Request)

PORT status indicator

locating, 1-6

troubleshooting with, 7-2
power consumption, A-1
PowerFlex drives

compatible with adapter, 1-2

definition, G-6

HIM, 3-2

installing adapter on, 2-4
Pre-Operational state, 4-2
preparing for an installation, 2-1
processor, see controller
producer/consumer network, G-6

SDO (Service Data Objects)
about, 6-1
configuration, 4-4

configuration example, E-16

definition, G-7
running, 6-2
selecting data exchange
COS (Change of State), 3-5
Cyclic, 3-5
RTR (Polled), 3-5
specifications
adapter, A-1
CANopen Network, G-1
state
Initialization, 4-2
Operational, 4-3
Pre-Operational, 4-2
Stopped, 4-3
status indicators

programmable logic controller, see controller definition, G-7
locating, 1-6
Q MOD, 1-6, 7-2
NET A (CAN RUN), 1-6, 7-3
quick start, 1-5 NET B (CAN ERR), 1-6, 7-3
normal operation, 2-8
R PORT, 1-6, 7-2

troubleshooting with, 7-2 to 7-3

Ref/Fdbk Size parameter, B-2 understanding, 7-1

Referehgg/Feedback Stopped state, 4-3
definition, G-7 switches
in /0 image, 5-4 Data Rate, 2-3
using, 5-6

Node Address, 2-2

SYNC (Synchronization Object)
configuration, 4-5
configuration example, E-16

regulatory compliance, A-2
related documentation, P-1
Reset Module parameter, B-2

resetting the adapter, 3-9 definition, G-7
ribbon cable, see Internal Interface cable
RTR (Remote Transmission Request) T

configuring adapter for, 3-7 _

definition. G-7 technical support, P-2

tools required, 1-3
Transmission Mode, 5-2

S . Transmission Type, 5-2, G-7
safety precautions, 1-4 Triggering Mode, 5-3
scanner, G-7

troubleshooting, 7-1 to 7-6

U

update, see flash update
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w

web site
DriveExecutive software, G-3
DriveExplorer software, G-3
DriveTools SP software, G-3
EDS files, G-3
manuals, P-1

wiring, see cables

y4

zero data
configuring the adapter for, 3-7
definition, G-8
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Introduction_Catagory Types

		This tab summarizes Rockwell Automation Global Sales and Marketing preferred printing standards. It also provides guidance on whether a publication should be released as JIT (print on demand) or if it requires an RFQ for offset printing.
Find your publication type in the first section below. Use the assigned Printing Category information to determine the standard print specifications for that document type. The Printing Categories are defined below the Publication Type section. Note there may be slightly different print specifications for the categories, depending on the region (EMEA or Americas).
For more information on Global Sales and Marketing Printing Standards, see publication RA-CO004 in DocMan.

		Publication Type and Print Category

		Publication Type		Off Set Print Category Spec. (See table below)		JIT Spec. (See table below)		Description		Order Min **		Order Max **		Life Cycle Usage / Release Option

		AD		NA - Puttman		NA		Advertisement Reprint Colour		NA		NA		Presale / Internal

		AP		A3		D2		Application Solution or Customer Success Story		5		100		Presale / External

		AR		NA		NA		Article/Editorial/Byline		NA		NA		Presale / Internal

								(press releases should not be checked into DocMan or printed)

		AT		B3, B4		D5		Application techniques		5		100		Presale / External

		BR		A2 Primary, A1		NA		Brochures		5		100		Presale / External

		CA		C2 Primary, C1		NA		Catalogue		1		50		Presale / External

		CG		NA		NA		Catalogue Guide		1		50		Presale / External

		CL		NA		NA		Collection		5		50		Presale / External

		CO		A5, A6, A9		D5		Company Confidential Information		NA		NA		NA / Confidential

		CP		E-only		E-only, D5		Competitive Information		5		50		NA / Confidential

		DC		E-only		E-only		Discount Schedules		NA		NA		Presale / Internal

		DI		A1, A3		NA		Direct Mail		5		100		Presale / Internal

		DM		NA		NA		Product Demo		5		50		Presale / Internal

		DS		B3		D5		Dimensions Sheet		1		5		Post / External

		DU		B3		D5		Document Update		1		5		Post / External

		GR		B2		D6		Getting Results		1		5		Post / External

		IN		B3 Primary, B2		D5, D6		Installation instructions		1		5		Post / External

		LM		NA		NA		Launch Materials		5		50		Presale / Internal

		PC		B3		D5		Packaging Contents

		PL		E-only primary, B3		E-only		Price List		5		50		Presale / Internal

		PM		B2		D6		Programming Manual		1		5		Post / External

		PP		A3		D1		Profile (Single Product or Service). NOTE: Application Solutions are to be assigned the AP pub type.		5		100		Presale / External

		QR		B2 primary, B3, B5		D5, D6		Quick Reference		1		5		Post / External

		QS		B2 primary, B3, B5		D5, D6		Quick Start		1		5		Post / External

		RM		B2		D5, D6		Reference Manual		1		5		Post / External

		RN		B3		D5		Release Notes		1		5		Post / External

		SG		B1 Primary, B4		D5, D6		Selection Guide Colour		5		50		Presale / External

		SG		B2		D5, D6		Selection Guide B/W		5		50		Presale / External

		SP		A1, A2, A3, A4		NA		Sales Promotion NOTE: Service profiles are to be assigned the PP pub type.		5		100		Presale / Internal

		SR		B2, B3		D5, D6		Specification Rating Sheet		5		100		Presale / External

		TD		B2 Primary B3, B4, B5		D5, D6		Technical Data		5		50		Presale / External

		TG		B2, B3		D6		Troubleshooting Guide		1		5		Post / External

		UM		B2 Primary, B4		D6		User Manual B/W		1		5		Post / External

		WD		B3		D5		Wiring Diagrams / Dwgs		1		5		Post / Internal

		WP		B3 Primary, B5		D5		White Paper		5		50		Presale / External

		** Minimum order quantities on all JIT items are based on the publication length. **

		Publication length		Minimum Order Quantity

		77 or more pages		1 (no shrink wrap required)

		33 to 76 pages		25

		3 to 32 pages		50

		1 or 2 pages		100

		Pre-sale / Marketing		All paper in this category is White Brightness, 90% or better. Opacity 90% or better

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		A1		4 color		170 gsm  2pp		100# gloss cover, 100# gloss text

		A2		4 color		170 gsm  , folded, 4pp		100# gloss cover, 80# gloss text

		A3		4 color		Cover 170 gsm  with           Body 120 gsm, > 4pp		80# gloss cover, 80# gloss text

		A4		2 color		170gsm Silk – 120gsm Silk		80# gloss cover, 80# gloss text

		A5		2 color		170gsm Silk – 120gsm Silk		80# gloss cover, 80# matt sheet text

		A6		1 color		170gsm Silk – 120gsm Silk		80# gloss cover, 80# matt sheet text

		A7		4 color cover
2 color text
Selection Guide		Category being deleted		10 Point Cover C2S
50# matte sheet text

		A8		4 color cover		Category being deleted		50# matte sheet text, self cover

				2 color text

				Selection Guide

		A9		2 color		100gsm bond		50# matte sheet text, self cover

				Selection Guide

				Gray shading indicates Obsolete Print Catagories

		Post Sale / Technical Communication

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		B1		4 color cover		270gsm Gloss 100gsm bond		10 Point Cover C2S

				2 color text				50# matte sheet text

		B2		1 color		160gsm Colortech & 100gsm Bond		90# Cover
50# matte sheet text

		B3		1 color		100gsm bond		50# matte sheet text, self cover

		B4		2 color		160gsm Colortech & 100gsm Bond		90# Cover
50# matte sheet text

		B5		2 color		100gsm bond		50# matte sheet text, self cover

		Catalogs

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		C1		4 color cover		270gsm Gloss 90gsm silk		10 Point Cover C2S

				4 color text				45# Coated Sheet

		C2		4 color cover		270gsm Gloss 80gsm silk		10 Point Cover C2S

				2 color text				32#-33# Coated Sheet

		JIT / POD		All paper in this category is White Brightness, 82% or better.  Opacity 88% or better

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		D1		4 color		170gsm white silk		80# gloss cover, coated 2 sides

		D2		4 color		120gsm white silk		80# gloss text, coated 2 sides, self cover

		D3		4 color		Cover 170gsm  with           Body 120gsm		80# gloss cover, 80# gloss text coated 2 sides

		D4		1 color		160gsm tab		90# index

		D5		1 color		80gsm bond		20# bond, self cover

		D6		1 color		Cover 160gsm tab with Body 80gsm bond		90# index, 20# bond

		D7		2 color		160gsm tab		90# index

		D8		2 color		80gsm bond		20# bond, self cover

		D9		2 color		Cover 160gsm tab with Body 80gsm bond		90# index, 20# bond

		D10		Combination: 4 color cover, with 2 color body		Cover 160gsm with           Body 80gsm		90# index, 20# bond

				Gray shading indicates Obsolete Print Catagories





Print Spec Sheet

		JIT Printing Specifications				RA-QR005F-EN-P  -  8/07/2009

		Printing Specification		YOUR DATA HERE		Instructions																																				NO

		(required) Category:		D6		Select Print Category A,B,C or D from category list, on "Introduction_Catagory Types" tab																														11” x 17”				LOOSE -Loose Leaf		YES		Pre-sale / Marketing				TOP

		(required) Finished Trim Size Width:		8.5” x 11”																																8.5” x 11”				PERFECT - Perfect Bound				A1				LEFT

		(required) Publication Number :		20COMM-UM012B-EN-P		Sample: 2030-SP001B-EN-P																														3” x 5”				SADDLE - Saddle Stitch				A2				RIGHT				CORNER

		Use Legacy Number		NO		YES or NO																														18” x 24” Poster				PLASTCOIL - Plastic Coil (Coil Bound)				A4				BOTTOM				SIDE

		Legacy Number if applicable:				Sample Legacy Number: 0160-5.33																														24” x 36” Poster				STAPLED1 -1 position				A3

		Publication Title:		20-COMM-K CANopen Adapter User Manual		Sample: ElectroGuard Selling Brief																														36” x 24” Poster				STAPLED1B - bottom 1 position				A5

		(required) Business Group:		Marketing Commercial		As entered in DocMan																														4” x 6”				STAPLED2 - 2 positions				A6

		(required) Cost Center:		19010		As entered in DocMan - enter number only, no description. Example - 19021		CMKMKE CM Integrated Arch - 19021
CMKMKE Market Access Program - 19105																												4.75” x 7” (slightly smaller half-size)				THERMAL - Thermal bound (Tape bound)				A7

		Binding/Stitching:		PERFECT - Perfect Bound		Review key on right...		Saddle-Stitch Items 
All page quantities must be divisible by 4.
80 pgs max. on 20# (text and cover)
76 pgs max. on 20# (text) and 24# (cover)
72 pgs max. on 24# (text and cover)

Perfect Bound Items
940 pgs max. w/cover (90# index unless indicated otherwise)

Coil Bound Items
580 pgs max. of 20# (if adding cover deduct equivalent number of pages to equal cover thickness) (90# index unless indicated otherwise)

Tape Bound Items
250 pgs max. on 20# no cover
240 pgs max. w/cover (90# index unless indicated otherwise)

Double Wire Bound Items
80 pgs max. on 20# (if adding cover deduct equivalent number of pages to equal cover thickness) (90# index unless indicated otherwise)																												4.75” x 7.75”				THERMALO - Thermal Bound (Tape bound - offline)				A8

		(required) Page Count of Publication:		124		Total page count including cover																														5.5” x 8.5” (half-size)				Wire O - Double Wire Bound (offline)				A9

		Paper Stock Color:				White is assumed.  For color options contact your vendor.																														6” x 4”								Post Sale / Technical Communication

		Number of Tabs Needed:				5 tab in stock at RR Donnelley																														7.385” x 9” (RSI Std)								B1

		Stitching Location:				Blank, Corner or Side																														8.25” x 10.875”								B2

		Drill Hole YES/NO		YES		All drilled publications use the 5-hole standard, 5/16 inch-size hole and a minimum of ¼ inch from the inner page border.																														8.25” x 11” (RA product profile std)								B3						None

		Glue Location on Pad:				Glue location on pads																														8.375” x 10.875								B4						Half

		Number of Pages per Pad:				Average sheets of paper.. 25, 50 75,100 Max																														9” x 12” (Folder)								B5						C

		Ink Color				One color assumes BLACK / 4 color assume CMYK / Indicate PMS number here…																														A4 (8 ¼” x 11 ¾”) (210 x 297 mm)								Catalogs						DbleParll

		Used in Manufacturing:		NO																																A5 (5.83” x 8.26”) (148 x 210 mm)								C1						Offset Z

		Fold:		None																																														Sample

		Comments:																																										C2						Short

		Part Number:																																										JIT / POD						V

																																												D1						Z

																																												D2						Microfold

																																												D3

																																												D4
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