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Safety Information —

Important Information

NOTICE

Read these instructions carefully, and look at the equipment to become familiar with
the device before trying to install, operate, or maintain it. The following special
messages may appear throughout this documentation or on the equipment to warn
of potential hazards or to call attention to information that clarifies or simplifies a
procedure.

The addition of this symbol to a Danger or Warning safety label indicates
A that an electrical hazard exists, which will result in personal injury if the

instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential personal
injury hazards. Obey all safety messages that follow this symbol to avoid
possible injury or death.

A DANGER

DANGER indicates an imminently hazardous situation, which, if not avoided, will
result in death or serious injury.

A WARNING

WARNING indicates a potentially hazardous situation, which, if not avoided, can result
in death, serious injury, or equipment damage.

A CAUTION

CAUTION indicates a potentially hazardous situation, which, if not avoided, can result
in injury or equipment damage.
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Safety Information

PLEASE NOTE Electrical equipment should be installed, operated, serviced, and maintained only by
qualified personnel. No responsibility is assumed by Schneider Electric for any

consequences arising out of the use of this material.
© 2006 Schneider Electric. All Rights Reserved.
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About the Book

At a Glance

Document Scope

Validity Note

Product Related
Warnings

User Comments

This manual describes the implementation of a CANopen network on PLCs of the
Modicon M340 range.

The data and illustrations found in this documentation are not binding. We reserve
the right to modify our products in line with our policy of continuous product
development.

The information in this document is subject to change without notice and should not
be construed as a commitment by Schneider Electric.

Schneider Electric assumes no responsibility for any errors that may appear in this
document. If you have any suggestions for improvements or amendments or have
found errors in this publication, please notify us.

No part of this document may be reproduced in any form or by any means, electronic
or mechanical, including photocopying, without express written permission of
Schneider Electric.

All pertinent state, regional, and local safety regulations must be observed when
installing and using this product.

For reasons of safety and to ensure compliance with documented system data, only
the manufacturer should perform repairs to components.

When controllers are used for applications with technical safety requirements,
please follow the relevant instructions.

Failure to observe this product related warning can result in injury or equipment
damage.

We welcome your comments about this document. You can reach us by e-mail at
techpub@schneider-electric.com.
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Overview of CANopen
communication I

At a Glance

Aim of this
Chapter

What's in this
Part?

This part introduces communication on a CANopen Field bus.

This part contains the following chapters:

Chapter Chapter Name Page

1 Overview of CANopen communication 13
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CANopen network

12
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Overview of CANopen

communication 1

At a Glance

Aim of this
Chapter

What's in this
Chapter?

This chapter describes the main technical characteristics for CANopen
communication.

This chapter contains the following topics:

Topic Page

Principles 14
CAN At a Glance 16
General architecture of the CANopen field bus 19
Topology 21
Length limitations of the CANopen network 24
Conformity Class 26
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Overview of CANopen communication

Principles

Introduction

Master/Slave
Structure

Baud rate

Point to point
communication

Originally developed for onboard automobile systems, the CAN communication bus
is now used in many fields, including:

e Transport,

e Mobile devices,

e Medical equipment,
e Construction,

e Industrial control.

Strong points of the CAN system are:

e The bus allocation system,
e Error detection,
e Reliability of data exchanges.

The CAN bus has a master/slave bus management structure.
The master manages:

e The initialization of the slaves,
e The communication errors,
e The statuses of the slaves.

The baud rate depends on the length of bus (see Length limitations of the CANopen
network, p. 24) and the topology.

Communication on the bus functions point to point.

At any time, each device can send a request to the bus, to which the devices
concerned respond.

The priority of the requests circulating on the bus is determined by an identifier for
each message.

14
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Overview of CANopen communication

Design
principles of the
bus

The CANopen bus can evolve in modifying, for example the cable length, by
connecting to additional devices or tap cases.

The following rules must be respected during the design of the CANopen bus:

determine the distance between the nodes furthest from the bus,

verify the length of each segment and the number of nodes connected to it,
verify the length and the density of taps,

verify that all segments have a line termination at each extremity.

35013944 00 November 2006
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Overview of CANopen communication

CAN At a Glance

At a Glance

CANopen
protocol

Physical layer

CANopen is a standard Field Bus protocol for industrial monitoring systems. It is
particularly adapted to Real Time PLCs, because it's an efficient, low-cost solution
designed for embedded industrial applications.

The CANopen protocol was designed from a subset of CAL. By profile definition, it's
even more specifically adapted to the use in standard industrial components.
CANopenis a standard o f the CiA (CAN in Automation) Association and that quickly
became known as soon as it was put on the market. In Europe CANopen is now
recognized as the standard reference for industrial systems based on the CAN
concept.

CAN uses a Bus line with two wires controlled in a differential manner (common
return). A CAN signal is the difference between the tension levels of CAN-high and
CAN-low. (See following figure).

The following figure shows the components of the physical layer of a CAN bus with
two wires.

T o i

Description.

No. Description

CAN-high wire.

CAN-low wire.

Difference in the potential of CAN-high/CAN-low signals.

Resistance block of 120 Q

O | W|IN|F

Cell.

The Bus wires can be parallel routed, twisted or reinforced according to the
electromagnetic compatibility requirements. A structure with only one line reduces
the reflection.

16
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Overview of CANopen communication

CANopen
profiles

Configuration of
devices via the
CAN bus

General
characteristics
of CAN open
profiles

Certifying
CANopen
products

Communication Profile

The CANopen profile family is based on a ‘communication profile’ that specifies
principal communication mechanisms and their description (DS301).

Device Profile

The most important device types used in the industrial robotics technique are
described in "Device profiles". Their functionalities are also defined there.

Examples of standard devices described are:

the input/output digital and analog distributors (DS401),
(DS402) Motors,

Command devices (DSP403),

Loop controllers (DSP404),

PLCs (DS405),

Coding devices (DS406).

The possibility of configuring device using the CAN bus is the basic element of the
independence desired by the manufacturers (by the profile family).

CANopen is a group of profiles for CAN systems, which have the following
specifications:

Open bus system,

Real time data exchange without protocol overload,

Open bus system,

modular conception with the possibility of modifying the size,

Interconnection and interchangeability of devices,

supported by numerous international manufacturers,

Standardized configuration of networks,

access to all the device parameters,

Synchronization and circulation of data with cyclic process and/or commanded by
events (possiblity of reaction time for short systems).

All manufacturers offering CANopen products certified on the market are members
of the Association. As an active member of this Association (CiA), Schneider Electric
Industries SAS develops its products in conformity with standards
recommendations.

35013944 00 November 2006
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Overview of CANopen communication

CAN Standards

Communication
on the CANopen
network

The PDO

The SDO

CANopen specifications are defined by the CiA association and are partially
accessible on the site www.can-cia.com. The Source code for master and slaves are
available from various suppliers.

Note: To find out more about CANopen specifications and standard mechanisms,
visit the CiA home page(http//www.can-cia.de).

The communication profile is based on CAL services and protocols. It allows the
user two types of exchange: SDO and PDO: On switch-on, the device goes into
initialization phase, at the end of which it enters pre-operational state. At this stage,
only communication by SDO is allowed. After receiving a start-up order, the device
goes into an operational state. PDO exchanges are then started and communication
by SDO is still possible.

PDO are objects that are the communication interface with process data and allow
Real Time data exchange. All PDO in a CANopen device describe implicit
exchanges between this device and its communication partners on the network.
PDO exchange is authorized as soon as the device is in "Operational” mode.

SDO allow access to device data by explicit requests. The SDO service is available
when the device is in an "Operational” or "Pre-operational” state.

18
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Overview of CANopen communication

General architecture of the CANopen field bus

At a Glance A CANopen architecture includes:

e A Bus Master,
e slave devices.

Note: The address of CANopen master is hode n° 127.

35013944 00 November 2006 19



Overview of CANopen communication

Architecture
example:

The following figure gives an example of CANopen architecture.

Preventa

"‘i

Osicoder

IcLA

20
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Overview of CANopen communication

Topology

Introduction

A CANopen field bus always has a master: the BMX P34 processor 2010/2030.

The bus editor enables you to declare the network devices and to associate them to
a unique address.

There are 2 types of devices:

e compact elements: composed of a single module,
e modular elements: composed of a communicator and one or several modules.

Modular devices can for example be STB islands (see Configuration using an
external tool: Configuration software, p. 76) or OTB devices.

35013944 00 November 2006
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Overview of CANopen communication

CANopen The devices can be connected to the bus:

topology

e Drop: using nodes connected to a single-port or multi-port shunt box,
e Chaining: with single or double connectors.

Whatever the chosen topology type, length limitations (see Length limitations of the
CANopen network, p. 24) must be taken into account.

These limitations concern:

e the bus totality, that is, the maximum distance between 2 nodes,
e Segment length,
e Tap length.

All segments must have a line termination at each extremity.
The following illustration shows an example shunt topology.

FTB

STB + NCO 1010

BMX P34 2010/2030

Osicoder

22
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Overview of CANopen communication

Line terminator Itis imperative to put a line termination in the proximity of each bus extremity in order
to minimize reflections at the end of the line.

Each line termination must be connected between lines CAN_H and CAN_L.
These terminations are resistant to 120Q, 1/4 W 5% resistors.

Note: In some cases the line termination is included in CANopen equipment.

Number of Itis theoretically possible to connect up to 63 devices on the same segment. Despite
devices in a this, the topology limitations described above mean that in practice the limit is often
segment inferior. To increase the number of devices on the bus whilst conserving the same

flow rate, it is possible to switch the different segments with a "bridge".
In all cases, an M340 CANopen master cannot handle more than 63 slave devices.

35013944 00 November 2006 23



Overview of CANopen communication

Length limitations of the CANopen network

Introduction

Bus length

Segment lengths

The CANopen network allows you to connect up to 63 devices and a master to the

bus.

Bus lengths, segments and taps are limited and detailed in the tables below.

The data flow rate chosen for the bus determines the maximum length of the
network in its totality.

Baud rate Maximum length
1 Mbit/s 4m

500 Kbit/s 100 m

250 Kbit/s 250 m

125 Kbit/s 500 m

50 Kbit/s 1000 m

20 Kbit/s 2500 m

Note: The bus length must also consider the use of repeaters that add a
propagation delay for information on the bus. As repeaters add a propagation delay
in the bus, this delay reduces the maximum network length of the bus. A
propagation delay of 5ns is equal to a length reduction of 1m. A repeater wtih e.g.

150ns delay reduces the bus length therefore by 30m..

Independantly from the data flow rate, the number of connections and the type of

cable used limit the length of a segment without a repeater.

Resistance Node_16 Node_32 Node_64
Large section 33 Qkm 575m 530 m 460 m
cable
AWG 18
AWG cable:22 70 Ykm 270 m 250 m 215m
Small section 93 Ykm 205 m 185 m 160 m
cable 88 (Ykm 215 m 200 m 170 m
AWG 24
AWG cable:26 157 Q/km 120 m 110 m 95 m

24
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Overview of CANopen communication

Drop lengths

Length limitations concerning stubs have to be taken into account and are fixed by

the following parameters.

Baud rate

1 Mbit/s | 500 Kbit/s | 250 Kbit/s | 125 Kbit/s | 50 Kbit/s | 20 Kbit/s
L max (1) 0.3m 5m 5m 5m 60 m 150 m
2L max local 0,6 m 10 m 10m 10m 120 m 300 m
star (2)
Minimum - 6m 6m 6m 72m 180 m
Interval
0,6xZL local (3)
ZL max 1,5m 30m 60 m 120 m 300 m 750 m
on all bus

(1) Lnax: Maximum length for one stub.

(2) ZLax local star: Maximum cumulative length of stubs in the same point when
using a multi-port TAP creating a local star.

(3) Minimum interval: Minimum distance between two TAP. Value for a maximum
length of derivation in the same point. Could be computed case by case for each
derivation: minimum interval between two derivations is 60% of the cumulative

length of derivations at the same point.

(4) ZLhax 0N all bus: Maximum cumulative length of stubs on all the bus.

For more details, consult the document CANopen, Hardware Implementation

Manual.

35013944 00 November 2006
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Overview of CANopen communication

Conformity Class

At a Glance

The communication port CANopen conforms to the Schneider M20 class.

Class M20
Layer configuration Slave identification 1-63
Binary flow (Kbit/s) 50, 125, 250, 500, 1000
Supported Devices 63

NMT

NMT Master

NMT Master conforms to DS301

Boot Procedure

DSP 302 compliant

SDO SDO Client 1

SDO Server 1

SDO Data transfer Sent, segmented transfer
PDO COB-ID Read\write

PDO TT 0, 1-240, 254, 255

PDO Inhibit Time TPDOs (Read\write)

PDO Event Timer TPDOs (Read\write)
SYNC SYNC Production
EMCY Consumer/producer
HEALTH Heartbeat 63 consumers

1 producer

Node guarding yes

Parameters Save parameters. yes

Note: The number of supported PDOs is the following:
e Receiving 256 (RxPDO),
e 256 Transmitted (TxPDO).

26
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Hardware implementation of
CANopen

At a Glance

Subject of this
Section

What's in this
Part?

This section describes the various hardware configuration possibilities of a
CANopen bus architecture.

This part contains the following chapters:

Chapter Chapter Name Page
2 Hardware implementation of BMX processors P34 29
3 Presentation of CANopen devices 35

35013944 00 November 2006
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Hardware implementation of BMX

processors P34 2

At a Glance

Aim of this This chapter presents BMX P34 processors equipped with a CANopen port as well

Chapter as their implementation.

What's in this This chapter contains the following topics:

2

Chapter Topic Page
Description of processors : BMX P34 2010/2030 30
Installation 31
Visual diagnostics of CANopen processors 32
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CANopen on BMX P34 processors

Description of processors : BMX P34 2010/2030

At a Glance

Each PLC station is equipped with a BMX P34 ssesprocessor.

There are two processors in the Modicon M340 range that have a CANopen port:

e The BMX P34 2010 which also has a USB port and serial port,
e The BMX P34 2030 which also has a USB port and Ethernet port.

BMX P34 sees processors are simple format and have a slot for a SD-Card memory

card.

The following figures present the forward faces of BMX P34 2010/2030.

©

BMX P34 2010

BMX P34 2030

Number

Designation

Display panel

USB Port.

SD-Card slot

SerialPort

Ethernet Port

Ol WIN|F

CANopen Port

These processors are bus masters; they cannot function as slaves. They are linked
by SUB-D 9 connector points and allow the connection of slave devices which

support the CANopen protocol.

Note: There is only one BMX P34 eess master by bus.

30
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CANopen on BMX P34 processors

Installation

At a Glance

CANopen
connectors

BMX P34 2010/2030processors equipped with a CANopen port are mounted on

BMX XBP eeee racks fed by BMX CPS eeeemodules.

The CANopen processor port is equipped with a SUB-D9 connection, colored in

magenta or violet.

The following figure represents the CANopen connector for modules (male) and

cables (female).

Male connector

SN

Female connector

Pin Signal Description

1 - Reserved

2 CAN_L CAN_L bus line (Low)

3 CAN_GND CAN mass

4 - Reserved

5 Reserved CAN optional protection

6 GND Optional mass

7 CAN_H CAN_H bus line (High)

8 - Reserved

9 Reserved CAN External Power Supply.
(Dedicated to the optocouplers power and transmitters-
receivers.)
Optional

Note: CAN_SHLD and CAN_V+ are not installed on the Modicon M340 range
processors. These are reserved connections.

35013944 00 November 2006
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CANopen on BMX P34 processors

Visual diagnostics of CANopen processors

At a Glance BMX P34 eee¢ processors form the Modicon M340 range are equipped with several
Module Status visualization LEDs.

BMX P34 2010/2030 processors equipped with a CANopen port have 2 LEDs on
their facade which indicate the bus status:

e agreen LED CAN RUN,
e ared LED CAN ERR.

In normal operation, the CAN ERR LED is off and the CAN RUN LED is on.
The following figures show the LEDs on the fagade of modules.

RUN RUN

CAN RUN CAN RUN

SER COM

ETHACT ETHSTS
ETH 100

Visualization screen of BMX P34 2010 Visualization screen of BMX P34 2030
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CANopen on BMX P34 processors

LED status

Rapid flashing

(Initialization durationzjff

Flashing

(Pre-operational state)

Single flash
(Stopped)

Double flash
(Nodeguarding or
Heartbeat)

Triple flash
(Data transfer)

Slow flashing
(Self-test)

LEDs lit up

The following trend diagram represents the possible status of LEDs.

- 50 ms
Oon —|
200 ms|200 ms t
Off
On
200 ms 1000 ms
Ooff |
On
200 ms| 200 ms| 200 ms 1000 ms
Off —
On —
200 ms| 200 ms| 200 ms| 200 mg| 200 ms 1000 ms
Ooff |
Oon —| -
1000 ms 1000 ms
off H
On
Off —
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CANopen on BMX P34 processors

Description The following table describes the role CAN RUN and CAN ERR LEDs.
Display On Rapidflashing | Flash ‘ Flashing Off Slow flashing
LED o 02 ® ® O ®
CAN RUN | The masteris | Initialization in | Simple: The The masteris |- Starting
(green) operational. process. master is pre- CANopen
stopped. operational. master self-
Triple: Loading test.
of CANopen
firmware in
process.
CAN ERR | Bus stopped. Initialization in | Simple : at Invalid No error. The CANopen
(red) The CAN process. least one of the | configuration. component
controller has error counters cannot start.
status "BUS has attained or
OFF". over or
exceeded the
alert level.
Double :

Monitoring fault
(Nodeguarding
or Heartbeat)

34
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Presentation of CANopen devices

3

At a Glance

Subject of this
Section

What's in this
Chapter?

This section presents the different CANopen devices.

This chapter contains the following topics:

Topic Page

CANopen Devices 36
CANopen motion command devices 37
CANopen Input/Output devices 40
Other devices 43

35013944 00 November 2006
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CANopen slaves

CANopen Devices

At a Glance

Motion
command
devices

Input/output
devices

Other devices

The devices that you can connect to a CANopen bus and that can be configured in
Unity Pro V3.0 are grouped according to their functions:

e motion command devices,
e input/output devices,
e other devices.

Note: Only devices of the hardware catalog can be used with Unity Pro.

Motion command devices enable you to control motors.
These devices are:

e Altivar,

e Lexium,

e |ICLA,
e Osicoder,

The Input/Output modules function as remote modules.
These devices are:

e Tego Power devices

e Advantys FTB,

e Advantys OTB,
e Preventa devices.

These are Advantys islands STB and Tesys U.
The STB islands also allow the monitoring of inputs/outputs.

36
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CANopen slaves

CANopen motion command devices

At aglance Motion command devices enable you to control motors.
These devices are:

Altivar,
Lexium,
ICLA,

[ )
[ )
[ )
e Osicoder.

Altivar devices An Altivar device enable to control the speed regulation of a motor by flux vector
control.

The following figure gives an example of an Altivar device.

Note: ATV31 V1.7 is not supported. However, it can be used by configuring it with
ATV31 1.2 profile. In this case, only the ATV31 V1.2 functions will be available.

35013944 00 November 2006 37



CANopen slaves

Lexium devices

IcLA devices

A Lexium device integrates functions and components usually found externally,
which are used to keep its compact design, making it easier to integrate the drive
into control enclosures or machines.

The following figure gives an example of a Lexium device.

IcLA devices are intelligent compact drives. They integrate everything required for
motion tasks: positioning controller, power electronics and servo, EC or stepper
motor.

The following figure gives an example of an IcLA device.

38
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CANopen slaves

Osicoder
devices

Osicoder absolute rotary encoders identify every point in a movement through a
unique digital signal. The basic principle of an absolute rotary encoder is the optical
sampling of a transparent code disc which is fixed with the driving shaft.

The following figure gives an example of an Osicoder device.

35013944 00 November 2006
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CANopen slaves

CANopen Input/Output devices

At a glance

Tego Power
devices

The Input/Output modules function as remote modules.
These devices are:

Tego Power devices,

Advantys FTB,

Advantys OTB,
Preventa devices.

Tego Power is a modular system which standardizes and simplifies the implemen-
tation of motor starters with its pre-wired control and power circuits. In addition, this
system enables the motor starter to be customized at a later date, reduces
maintenance time and optimizes panel space by reducing the number of terminals
and intermediate interfaces and also the amount of ducting.

The following figure gives an example of a Tego Power device.

40
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CANopen slaves

Advantys FTB The Advantys FTB dispatcher is composed of several input/outputs that allow
devices captors and activators to be connected.

Note: For FTB 1CN16CMO, operating is guaranteed from the minimum firmware
version V1.1.

The following figure gives an example of an Advantys FTB device:

Advantys OTB An Advantys OTB device enables you to constitute discrete input/output islands
devices (max.132 channels in boundaries) or analog (max. 48 channels) IP20 and to
connect them close to the active captors.

The following figure gives an example of an Advantys OTB device.

P

Note: Only OTBs from a version later than or equal to v2.0 are supported. OTBs
from an inferior version provoke an error when configuring CANopen bus.
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Preventa devices

Preventa devices are electronic safety controllers for monitoring safety functions.
The following figure gives an example of a Preventa device.

42
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Other devices

At a Glance

STB Island

These devices are:

e STB Island,
e Tesys U.

An Advantys STB island is composed of several input/output modules.

The modular elements of the island are connected by a CANopen local bus using a
network interface module NIM.

STB modules can only be used in an STB island.

The following figure gives an example of an island.

g 8
= 3
= o
o I
o w

il I INPUT

Description.

Number Designation

1 Network Interface Module.

2 Power supply Distribution Module.

3 Distributed input/output modules. These modules can be:
e digital input/output modules,
e analog input/output modules,
® special purposes.

4 Termination plate of island bus.
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Tesys U devices

TeSys U-Line motor starters provide motor control for choices ranging from a basic
motor starter with solid-state thermal overload protection to a sophisticated motor
controller which communicates on networks and includes programmable motor
protection.

This device performs the following functions:

e Protection and control of 1-phase or 3-phase motors:
isolation breaking function,

electronic short-circuit protection,

e electronic overload protection,

e power switching.

e Control of the application:
e alarming (warning protection function alarms, e.g. overload pending),
e status monitoring (running, ready, fault....),
e application monitoring (running time, number of faults, motor current values),
o fault logging (last 5 faults saved, together with motor parameter values).

The following figure gives an example of a Tesys U device.

44
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Software Implementation of
CANopen communication

At a Glance

Subject of this
Section

What's in this
Part?

This section describes the different possibilities for software configuration,
programming and diagnostics in a CANopen application.

This part contains the following chapters:

Chapter Chapter Name Page
4 Generalities 47
5 Configuration of communication on the CANopen bus 53
6 Programming 91
7 Debugging communication on the CANopen bus 115
8 Diagnostics 123
9 Language objects 129
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Generalities

At a Glance

Subject of this This chapter describes the software implementation principles for the CANopen on

Section Modicon M340 bus.

What's in this This chapter contains the following topics:

2

Chapter Topic Page
Implementation Principle 48
Implementation method 50
Performances 51
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Implementation Principle

At a Glance In order to implement a CANopen bus, it is necessary to define the physical context
of the application in which the bus is integrated (rack, supply, processor, modules)
then ensure the necessary software is implemented.

The software is implemented in two ways with Unity Pro:

e in offline mode,
e in online mode.
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Implementation

The following table shows the different implementation phases.

Principle
Mode Phase Description
Offline Configuration Entry of configuration parameters.

Offline or online

Symbolization

Symbolization of the variables associated with the CANopen
port of the BMX P34 ssesprocessor.

Programming

Programming the specific functions:
® bit objects or associated words,
® Specific instructions.

Online Transfer Transferring the application to the PLC.
Debugging Different resources are available for debugging the
Diagnostics application, controlling inputs/outputs and diagnosing faults:
® Language objects or IODDTSs,
o The Unity Pro debugging screen,
e Signaling by LED.
Offline or online Documentation Printing the various information relating to the configuration of

the CANopen port.

Note: The above order is given for your information. Unity Pro software enables
you to use editors in the desired order of interactive manner.

A DANGER

UNEXPECTED BEHAVIOUR OF APPLICATION

Use diagnosis system information and monitor the response time of the
communication. In case of disturbed communication, the response time can be too

high.

Failure to follow this instruction will result in death or serious injury.
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Implementation method

Summary

The following flowchart
BMX P34 processors e«

shows the CANopen port implementation method for

Declaration and
configuration slaves

v

Configuration of the master

Programming the application

A

vy v

Using PDO object

Using READ_VAR/
WRITE_VAR function

A 4

Transfer of the application
to the PLC

A 4

Debugging and diagnostics

v

Documentation

50
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Performances

Introduction

Impact on task
cycle time

Communication
by SDO

Various performances of CANopen are shown below.

The time given to each task cycle is as follows.

Task Minimum

CANopen inputs 100 us + 15 ps par PDO.

CANopen outputs 100 ps + 15 ps par PDO.

Diagnostics 100us.

The average duration of READ_VAR and WRITE_VAR functions is as follows.

Function Minimum
READ_VAR 10 ms.
WRITE_VAR 20 ms.

The SDO treatment influence on the task cycle is about 150 ps.

Note: Only one SDO is exchanged at the same time on the bus. It is necessary to
await the end of the preceding exchange to begin a new exchange. The end of
exchange polling is carried out at each task cycle, so there is one SDO exchange
for each task cycle.
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Configuration of communication
on the CANopen bus 5

At a Glance

Aim of this
Chapter

What's in this
Chapter?

This chapter presents the configuration of the CANopen field bus and of the bus
master and slaves.

This chapter contains the following sections:

Section Topic Page
5.1 General points 55
5.2 Bus configuration 56
5.3 Device configuration 67
5.4 Master configuration 82
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5.1

General points

Generalities

Introduction

Configuration of a CANopen architecture is entirely integrated to Unity Pro.

When the channel of the CANopen master has been configured, a node is
automatically created in the project browser. It is then possible to launch Bus Editor
from this node in order to define the topology of the bus and configure the CANopen
elements.

Note: You cannot modify the configuration of the CANopen bus in connected
mode.

35013944 00 November 2006
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5.2 Bus configuration

At a Glance

Subject of this This section presents the configuration of the CANopen bus.

Section

What's in this This section contains the following topics:

ion?

Section~ Topic Page
How to access the CANopen bus configuration screen 57
CANopen bus editor 59
How to Add a Device on the Bus 61
How to Delete/Move/ Duplicate a Bus Device 63
View CANopen bus in the Project browser 66

56
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How to access the CANopen bus configuration screen

At a Glance This describes how to access the configuration screen of the CANopen bus for a
Modicon M340 PLC with a built-in CANopen link.
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Procedure

To access the CANopen field bus, perform the following actions.

Step

Action

1

From the project navigator, deploy the Configuration directory.
Result: the following screen appears.

------- B 0:PLChus
,,,,,,, o :
E} ﬂﬂ 3: CANopen

M------ {_] Derived Data Types
O Cl Derived FB Types
E,.} ,,,,,, (0] Variables &FB instances

E} ,,,,,, ("] Communication

MH------ .["_—I Program
[ D Animation Tables

[ D Operator Screens

E, ,,,,,, Cl Documentation

To open the CANopen bus screen, select one of the following methods:
e double-click on the CANopen directory,
e select the CANopen sub-directory and select Open in the contextual menu.

Result: the CANopen window appears.

Bus: | 3 |CANopen comm head 01.00 [v]

58
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CANopen bus editor

At a Glance This screen is used to declare devices which are connected to the bus.
lllustration The CANopen bus editor looks like this.
1 m CANopen 10
Bus: | 3 |CANopen comm head 01.00 E] Connections configured: 2
o (4]
[1 o)
[2 o)
LEXIUMODS
Kl I D

N —
wW —
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Elements and
functions

This table describes the different areas that make up the configuration screen.

Number | Element Function

1 Bus Bus number.
Connections Indicates the number of connection points configured.
configured

2 Logical address This area includes the addresses of the devices connected

area

to the bus.

Module area

This area includes the devices that are connected to the
bus.

Available connection points are indicated by an empty white square.

60
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How to Add a Device on the Bus

Procedure This operation is used to add, via the software, a device connected to the CANopen
bus.
Step Action
1 Access the CANopen (see How to access the CANopen bus configuration screen, p. 57)

configuration screen.

2 Double-click on the place where the module should be connected.
Result: the New Device screen appears.

New Device
Topologic address:  [1..63] 1
Node identification: 1

Cancel |
Reference Description E] Help |
[=I- CANopen drop
[+---Other
| [=F--Movement
A \T\/31 V1 1 Altivar 31 CANopen Slave DSP402 (TEATV3111E.eds
T T CATV3LVI2 Altivar 31 CANopen Slave DSP402 (TEATV3112E eds
i --- ATV3IT V1.3 Altivar 31 CANopen Slave DSP402 (TEATV3112E .eds
T T ATVEL VI 1 ATV61 (TEATVBLL1E eds)
- ATVILVIL ATV71 (TEATV7IL1E eds)
T IOAFA ICIA-IFA CANopen (IcIA-IFA.eds)
s |c|A:|FE IcIA-IFE CANopen (IclA-IFE.eds)
T IclA_IFS ICIA-IFS CANopen (IcIA-IFS eds)
' - IclA_N065 IcIAN065 based on profile DS301V4.01 and DSP402V?2. ...
- Lexium05 DCX170 CANopen (TEDCX170_0100E.eds)
| -~ Lexium05_MFB LXMO5A PLCopen (LEXIUMO5_MFB.EDS) -
. --- Lexium15_HP LEXIUM 15 HP servodrive (Lexium 15 MP HP.eds)
! --- Lexiuml5_MP LEXIUM 15 MP servodrive (Lexium 15 MP HP.eds) El

Drop end communicator

3 Enter the number of the connection point corresponding to the address.
By default, the Unity Pro software offers the first free consecutive address.

4 In the Communicator field, select the element type enabling communication on the CANopen bus.
For modules with built-in communicators, this window does not appear.
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Step Action
5 Validate with Ok.
Result: the module is declared.
W Fipio
Bus: | 3 [cANopen comm head 01.00 |z| Connections configured: 1
@)
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How to Delete/Move/ Duplicate a Bus Device

Procedure for This operation is used to delete, via the software, a device connected to the
Deleting a Device CANopen bus.
Step Action
1 Access the CANopen configuration screen.
2 Right-click on the connection point of the device to be deleted, then click on
Delete the drop.
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Procedure for Moving a device does not involve a physical move on the bus, but rather a change

Moving a Device inthe device address logic. A movement thus triggers modification of the address of
inputs/outputs objects in the program and movement of the variables associated
with these objects.

Step Action
Access the CANopen configuration screen.
2 Select the connection point to be moved (a frame surrounds the selected connection point).
3 Drag and drop the connection point to be moved to an empty connection point.

Result: the Move Device screen appears:

Move Device

OK

Topologic address: [5..62] E
Cancel
Node identification: 5
Help

Pl

4 Enter the number of the destination connection point.

Confirm the new connection point by pressing OK.
Result: the Move Device screen appears:

Move Device
_ Doyouwantto update all references with the variables (program & data)?

C’77> If yes, then you will not be able to go back with the Undo command.
vV

It may take several minutes to update variables if many moved I/O variables are used

Yes | | No | Cancel

6 Confirm the modification by pressing Yes to modify the addresses of the inputs/outputs objects in the
program and move the variables associated with these objects.
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Procedure for This feature is similar to the function for moving a device.
Duplicating a
Device
Step Action
1 Access the CANopen configuration screen.

Right-click on the device to be copied, then click on Copy.

Right-click on the connection point desired, then click on Paste.
Result: the New Device screen appears.

New Device

OK

Topologic address: [5..62] Ij’
Node identification: 5

Cancel

Help

Pl

Enter the number of the destination connection point.

Confirm the new connection point by pressing OK.
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View CANopen bus in the Project browser

At a Glance The CANopen bus is shown is the configuration directory in the project browser. The
number of the bus is calculated automatically by Unity Pro.

Note: The value of the bus number cannot be modified.

The following illustration shows the CANopen bus and slaves in the project browser.
Project Browser

E Structural View

'"f"@ Station

B---;-6

Bm .

: =@ 0:PLCBus
2t---- [ 0:BMXXBP 0800
boeee- (P)(P): BMX CPS 2000
5---7-@ 0: BMX P34 2010
:
'
'
'
'
'

\
\
\

(R @ CANopen
(R ©, SerialPort

fomrrn ] B 1:BMXAMI0410
foreas (F 2:BMXEHC 0200
...... [} 3:BMXDDI 1603

Number of CANopen bus
(not modifiable). ~]

m“‘ e

Slave address.

Slave address. El--cpO-  2: CANopen drop
’

. W 0.0: Lexiumos

Jomoon (C] Derived Data Types

e ("] Derived FB Types
|$_:_| ----- {] Variables & FB instances
E.]. ----- (] Communication

A {1 Movement
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5.3 Device configuration

At a Glance

Subject of this This section presents the configuration of the initial parameters of the CANopen
Section devices.

There are three ways of configuring the initial parameters:

e Configuration using Unity,
e Configuration using an external tool,
e Manual Configuration.

Note: Before configuring a device, it is strongly recommended to select the
function, when available.

What's in this This section contains the following topics:

Section? Topic Page
Slave functions 68
Configuration using Unity 70
Configuration using an external tool: Configuration software 76
Configuration using an external tool: Manual configuration 80
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Slave functions

At a Glance So as to facilitate their configuration, certain CANopen devices are represented
through functions.

Each function defines premapped PDOs, as well as certain debugging variables
which can be mapped (PDO tab of the slave configuration screen).

Note: The function should be selected before the configuration of the slave.
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Available The available functions are as follows.
Functions
Function Description Devices
involved
Basic This function allows a simple control of the speed. Altivar
Standard This function allows control of the speed and/or torque.
All the parameters that can be mapped are mapped in the supplemental PDOs
for:
e an adjustment of the operating parameters (length of acceleration,),
e additional surveillance (current value,...),
e additional control (PID, outputs command,...).
Advanced This function allows control of the speed and/or torque.
Certain parameters can be configured and can also be mapped in the PDOs to
allow:
e an adjustment of the operating parameters (length of acceleration,),
e additional surveillance (current value,...),
e additional control (PID, outputs command,...).
Controlling This function is especially created for CANopen communications with the built-in | Altivar 61/71
controller card and all the application cards (pump control,...).
Default This feature is the default function for certain devices. It may not be modified. All the slaves
except ATV
and Lexium

Note: Certain devices can only handle one function. In this case, the function
appears grayed out and cannot be modified.

Function

[ Default m

35013944 00 November 2006 69



CANopen Configuration

Configuration using Unity

At a glance

Procedure

Some equipments can be configured directly from Unity:

FTB,

Osicoder.

OTB,

Preventa,

STB NCO 1010,
Tego Power.

To configure a slave, perform the following actions.

Step

Action

1

Access the CANopen (see How to access the CANopen bus configuration
screen, p. 57) bus configuration screen.

Double-click on the slave to be configured.

Configure the usage function using the Config tab.

Configure the PDOs using the PDO tab.

alb~jw|N

Select the error control using the Error control tab.

70
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Config tab

The following figure shows an example of the configuration screen of a slave.

1

2 IclAN065 based on profile DS301V4.01 and DSP402V2.0 (BLICLANG5_0100E.eds)

[ E IclA_NO065
'--@ Channel 0

'] PDO

Mﬁ? Error control} [/ Config

1 [f/  Debugging ]

Index

Label

Value

2004:01

user profile velocity 1

2004:02

user profile velocity 2

2004:03

user profile velocity 3

2004.04

user profile velocity 4

2004:05

user profile velocity 5

2004.06

user profile velocity 6

2004.07

user profile velocity 7

2004.08

user profile velocity 8

2004:09

user profile velocity 9

OON|O(A_|WIN|P O

2004 0A

user profile velocity 10

2005:01

=
o

user profile acceleration 1

2005:02

[y
[N

user profile acceleration 2

[y
N

200503

user profile acceleration 3

[y
w

2005:04

user profile acceleration 4

Function:

[ Default

|-l>

[
IS

2005:05

user profile acceleration 5

[y
(4]

2005:06

user profile acceleration 6

[N
o

200507

user profile acceleration 7

[
~

2005:08

user profile acceleration 8

=
[ee]

2005:09

user profile acceleration 9

[
©

2005 0A

user profile acceleration 10

N
o

2006:01

user profile deceleration 1

N
=

2006:02

user profile deceleration 2

o|lo|o|lo|olo|o|o|o|o| o o|o|o|o|o|o|o|o|o|o|o

I's

The next table shows the various elements of the configuration screen and their

functions.

Number

Element

Function

1

Tabs

The tab in the foreground indicates the type of screen displayed.
In this case, it is the configuration screen.

Module area

Gives a reminder of the device’s shortened name.
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Number

Element

Function

3

Channel area

This zone allows you to select the communication channel to be

configured.

By clicking on the device, you display the following tabs:

o Description : gives the characteristics of the device,

® CANopen: allows you to access SDO (in online mode),

® /O Objects: allows pre-symbolizing of the input/output
objects,

® Fault: accessible in online mode only.

By clicking on the channel, you display the following tabs:
o PDO(input/output objects),

® Error control,

o Configuration,

® Debug which can be accessed only in online mode,

o Diagnostics, accessible only in Online mode.

General
parameters
area

This field allows you to select the slave function.

Configuration
area

This area is used to set up the channels of the devices.
Some devices can be configured with an external tool. In this
case, the configuration is stored in the device and you cannot
enter configuration parameters because this field is empty.

Note: Refer to the documentation of each device for information on general,
configuration, adjustment and debugging parameters.

Note: All parameters are not sent when the device takes its configuration. The
CPU send only parameters which are different from the default values.

72
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PDO Tab PDOs allow to manage the communication flow between the CANopen Master and
the slaves. The PDO tab allows to configure a PDO.
This screen is divided in 3 parts.
[ PDO ] Fg Error control ] g Config ]
Transmit (%1)
PDO |Tr. Ty... |Inhibi... |Even... Symbol | Topo. Addr.
[=]- f¥]¥N PDO 1(... 0 0 Variables
lexium... |96IW13.110.0... %MW16 [ Display only umapped variables
RN
e A Mt AL | TG Parameter Name ~| Ind...
e RAMPsym 3006:01
%ID\3.10.0.0... 10_act 3008:01
ANAT_act 3009:01
%IW\3.110.0...  %MW16 ANA2_act 3009:05
%ID\3.110.0.0... %MW10 PLCopenRx1 301B:05
+ ¢ PDO 4 PLCopenRx2 301B:06
--[1 PLCopenTx1 301B:07
PLCopenTx2 301B:08
Receive (%Q) JOGactlSvate 301B:09
— _actionStatus 301C:04
PDO | . Ty... [ Inhibi... Symbol | Topo. Addr. p_actRAMPUST 301F:02
‘ CUR_|_target 3020:04
SPEEDN (agel | 3071:04
PTPp_abs 3023.01
| %QW3.1100... PTPp_relpref 3023:03
PTPp_target 3023:05
- |%QD13100... PTPp_relpact 3023:06
GEARdenom 3026:03
. %QW3.100... GEARNUM 3026:04
| %QD3.110.0... Controlword 6040:00
— Statusword 6041:00
] PDO4... position actual valu... | 6063:00
Kl |

e Transmit PDOs: information transmitted by the Slave to the Master,

Receive PDOs: information received by the Slave from the Master,

e Variables: variables that can be mapped to the PDOs. To assign a variable to a
PDO, drag and drop the variable into the desired PDO. No variable can be

assigned with a static PDO.

STB user manual.

Note: To configure the STB NCO 1010, it's necessary to determine all the objects
that are valid for this device and to configure them manually in the PDOs.
For more information about the list of the associated objects, please refer to the

For more information about the use of the PDOs, see Exchanges using PDOs,

p. 108.
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Error control Tab  The Error control tab for CANopen slave modules allows you to configure fault
monitoring.

IcIANO65 based on profile DS301V4.01 and DSP402V2.0 (BLICLANG5_0100E.eds)

E IclA_N065
'--@ Channel 0

Function:

Default

[H/ PDO ]ﬂ Error control ] (A Config 1 [/ Debugging l
Error control
QO Use Node Guarding Protocol || Guard Time: 0 illms Life Time: Factor: |2_ ‘

@ Use Heartheat Protocol |Node Heartbeat Producer| 0 éllms ‘

Two choices are possible:

e Heartbeat : the Heartbeat mechanism consists of sending cyclical presence

messages generated by a Heartbeat Producer. A Heartbeat transmitter
(producer) sends messages recurringly. The sending time is configured with the
Node Heartbeat Procucer Time Value. One or several elements connected to the
network receive this message. The Heartbeat consumer surveys the Heartbeat
message reception. If its duration exceeds the Heartbeat Consumer Time (1.5 *
Producer Heartbeat Time), an Hearbeat event is created and the device is in
default.

If a M340 Master PLC is used on the CANopen bus, all the nodes using the
Heartbeat control mode are producers. The master surveys the transmission and
the reception of the messages and it's the only receiver of the Heartbeat
messages sent by the nodes

The Master can send Heartbeat messages to the slaves. The Master Heartbeat
producer time is set at 300 ms and is not modifiable,
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e Node guarding : Node Guarding is the monitoring of network nodes. The NMT
(Network Management) master sends an RTR (Remote Transmission Request)
at regular intervals (this period is called Guard Time) and the concerned node
must answer in a given time lapse (the Node Life Time equals the Guard Time
multiplied by the Life Time Factor).

The Life Time value is set at 2 and is not modifiable.

Note: Some devices only support Heartbeat or Node Guarding. For devices which
support Heartbeat and Node Guarding, the only choice in Unity Pro is the
Heartbeat mechanism.
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Configuration using an external tool: Configuration software

At a Glance

To configure a STB NCO 2212, a Lexium 05/15, an IcLA, a Tesys U or an ATV61/
71 device, it is necessary to use an external tool:

Advantys Configuration Software for the STB,
Powersuite 2 Software for the Lexium 05,
Powersuite Software for the ATV and the Tesys U,
UNILINK for the Lexium 15,

IcLA Easy for the ICLA.

Note: For motion and drive devices, it is highly recommended to use the software
in conjonction with the Unity MFB in order to facilitate the configuration and
programming.
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Advantys
Configuration
Software

Advantys Configuration Software (Version 2.3 or above) should be used to configure
a STB NCO 2212. The Advantys Configuration Software validates the configuration
and creates a DCF file that contains all the objects used in the configuration ordered
in the proper sequence. The DCF file can be import from Unity Pro.

Note: The creation of the DCF file is only possible from the full version of Advantys.

The procedure for adding an island to a CANopen bus is as follows.

Step | Action

1 In Advantys Configuration Software (Version 2.2 or above), create a new Island.

Select the STB NCO 2212 Network Interface Module.

Select the modules which will be used in the application.

2
3
4 Configure the island.
5

When the configuration is over, click on File/Export to export the island in DCF format.
The following window is displayed.

Export
—Target Information
Directory [ DADATA |
Filename | TestNC02212.dcf [~ Short file name
Prefix |
—Export Format ~PLC Information
@ DCF (for TwidoSoft, CoDeSys, etc.) Address Type v
O EDS (for SyCon, etc.) —Topological Adress —78M8 —
Connection Point
© GSD (for SyCon, etc.) Rack
O SCY (for PL7) el
© TXT (for: Concept) —Memory Address ——MMM M
Input
O XSY (for Unity Pro) Output [

Help | | OK | Cancel |

Click OK to confirm.

Once the file is exported, launch Unity Pro and open the project in which the island will
be used.

Add a STB device to the Bus Editor (see How to Add a Device on the Bus, p. 61).

Right-click on the STB device, then click on Open the module.

10 In the PDO tab, click the button Import DCF.

11 Confirm by clicking OK. The PDOs are configured automatically.
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Powersuite
Software

UNILINK
Software

Note: The modification of the topology of an island requires recommencing this
procedure.

For more information about the STB configuration, please refer to the STB user
manual.

The PowerSuite software development is a tool meant to implement the following
Altivar speed drives. It should be used to configure an ATV31/61/71, a Tesys U or a
Lexium 05 device (Powersuite 2)

Various functions are integrated for being used on implementing phases such as:

e configurations preparations,
e setting to work,
e maintenance.

The configuration is directly stored in the device.

For more information about the configuration of an ATV31/61/71 and Tesys U using
Powersuite Software or about the configuration of a Lexium 05 with Power Suite 2,
please refer to the device user manual.

UNILINK provides simplified parameter setting for Lexium 05 servo drives. It's used
to configure, sets and adjusts Lexium MHDA/MHDS drives according to the
associated SER/BPH brushless motor and the application requirements.

For more information about the configuration of a Lexium 15 using UNILINK, please
refer to the Lexium user manual.
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IclA Easy
Software

The IclA Easy operating software is used to configure an IcLA. It includes a
graphical user interface and can be used for commissioning, diagnostics and
testing.

IclA Easy offers the following functions:

Input and display of device parameters,
Archiving and duplication of device parameters,
Display of status and device information,
Positioning of the motor with the PC,
Initialisation of reference movements,

Access to all documented parameters,
Diagnosis of operational malfunctions.

For more information about the configuration of an ICLA using ICLA Easy, please
refer to the IcCLA user manual.
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Configuration using an external tool: Manual configuration

At aglance ATV 31 devices can also be configured manually from its front panel. In that case,
just select the standard function of the ATV31 without modifying any parameters.

Illustration of the  The following figure presents the different front panels of the ATV 31 speed drive.
ATV31

Altivar 31

K

Altivar 31

RN

Jer

&= ERR

c,.@.,e
(v 2 (e

ATV3LXXXXX ATVILXXXXXXA
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Configuration of
the ATV31

The ATV31 may be configured in the following way.

Step Action

1 Press on the "ENT" key to enter the ATV31 configuration menu.

2 Use the "Arrows" keys to select the "COM" Communication menu then confirm
using the "ENT" key.

3 Use the "Arrows" keys to select the "AdCO" menu then confirm using the "ENT"
key.
Enter a value (Address on the CANopen bus).
Confirm using the "ENT" key then exit the menu using the "ESC" key

4 Use the "Arrows" keys to select the "bdCO" menu then confirm using the "ENT"
key.
Enter a value (Speed on the CANopen bus).
Confirm using the "ENT" key then exit the menu using the "ESC" key

5 Press several times on the "ESC" key to exit the configuration menu.

Note: The configuration may be modified only when the motor is stopped and when
the variable speed controller is locked (cover closed). Any modification entered will
become effective after an "Off/On" cycle of the speed controller.

For more information about the ATV31 configuration, please refer to the Altivar
speed drive user manual.
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54 Master configuration

At a Glance

Subject of this This section presents the master configuration.

Section

What's in this This section contains the following topics:

ion?

Section? Topic Page
How to access the CANopen master configuration screen 83
CANopen master configuration screen 86
Description of master configuration screen 88

82
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How to access the CANopen master configuration screen

At a Glance This describes how to access the configuration screen of the master for a Modicon
M340 PLC with a built-in CANopen link.
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Procedure To access the master, execute the following actions.
Step Action
1 From the project navigator, deploy the Configuration directory.
Result: the following screen appears.
[El----;-{3] Station

E Qﬂ 0:PLCBus

E E@. 3: CANopen
------ (] Derived Data Types

i. ...... ‘Cl Derived FB Types
,,,,, .D Variables & FB instances
,,,,, .D Communication
,,,,,, @ Program

e (0] Animation Tables
Operator Screens
Documentation
2 Double-click on the PLC Bus subdirectory.

Result: the following screen appears.

Bus. | 0 [BM P4 2010 01.00 =l ‘

2]

CANopen Port

Double-click on the processor's CANopen port.
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Step

Action

The master configuration screen appears.

Il 0.0: CANopen: CANopen comm head

I [ B3

CANopen communication module

E CANopen comm head
_B Channel 2

Function:

[ CANopen =]
Task:

| MAST [~]

Nb. of bits (%M)  [32

Index of 1st %MW |0 3:

L

Index of first %M |0 ill

Bus parameters

[f! Config \

Inputs ~ Outputs

No. of words (%MW) (32 3: Maintain
(@)

No. of words (%MW) (32

Index of 1st %MW

Nb. of bits (%M)
Index of first %M

LD

]
AP

Transmission speed

SYNC message period

SYNC message COB-ID

250 v | kBaud

128
100
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CANopen master configuration screen

At a Glance This screen is used to declare and configure the master of the CANopen network
from a Modicon M340 PLC station.
Illustration The configuration screen of the master is as follows.
1
|
[l 0.0: CANopen: CANopen comm head 1]
5 CANopen communication module
ﬂ CANopen comm head [f| Config' |
"B Channel 2 Inputs ————— - Outputs
No. of words (%MW) (32 3: Maintain Reset
Index of 1st %MW [0 3: ® <
3 Nb. of bits (34M) = No. of words (%MW) (32 =
. of bits (% 32 =
= | indexof 1stwMw [z
Index of first %M 0 = =
Nb. of bits (%M) 2
Index of first %M 2 A
Bus parameters
B Function: Transmission speed 250 v | kBaud
| CANopen m SYNC message COB-ID 128
4 SYNC message period 100 ms
Task:
[MAST [~]
]
5
86
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Elements and
functions

The table below describes the different areas which make up the master
configuration screen.

Read

Number

Function

1

Tab

The tab in the foreground indicates the type of screen displayed. In this case, it is
the configuration screen.

Module

This area is made up of the abbreviated heading of the processor equipped with a
CANopen port.

Channel

This zone allows you to select the communication channel to be configured.
By clicking on the device, you display the tabs:

o Description : gives the characteristics of the built-in CANopen port,

® Inputs/outputs objects: allows pre-symbolizing of the input/output objects,

By clicking on a channel, you display the tabs:

o Config . enables you to declare and configure the CANopen master,
o Debug : accessible in online mode only,

® Fault: accessible in online mode only.

General parameters

This field enables you to:
® choose the communication function (non modifiable),
® associate the CANopen bus to an application task:

e MAST which is the master task,

e FAST which is the rapid task.

The tasks are asynchronous in relation to exchanges on the bus.

Configuration

This field enables you to:

e configure the PLC internal memory addresses where inputs from the CANopen
devices will periodically be copied,

e configure the PLC internal memory addresses where outputs from the CANopen
devices will periodically be read,

e configure the parameters of the CANopen bus.
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Description of master configuration screen

At a Glance

Inputs

The configuration screen allows configuration of the bus parameters as well as the
inputs and outputs.

The figure below illustrates the inputs configuration area.

Inputs

No. of words (%MW)
Index of first %MW

Nb. of bits %M)  [32 ]
Index of first %M

To configure the inputs of the bus slaves, it is necessary to indicate the memory
areas to which they will be periodically recopied. To define this zone, you must
indicate:

a number of words (%MW): from 0 to 32 464,
the address of the first word: from 0 to 32 463,
the number of bits (%M): from 0O to 32 634,
the address of the first bit: from 0 to 32 633.

88
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Outputs

The figure below illustrates the outputs configuration area.

routputs ————————
Maintain Reset
(O] (@)
No. of words (%MW) {32 3:
Index of 1st %MW |32 3:

Nb.ofbits ooM)  [32 2]

Index of first %M 32 =

The fallback mode (maintain/reset) allows to define the behaviour of the device
when the CPU is in STOP or in HALT:

e Maintain: maintain of outputs (values are kept),
e Reset: reset of outputs (values are set to 0).

To configure the outputs, it is necessary to indicate, as for the inputs, the word and
bits table that will contain the values of the bus slave outputs:

a number of words (%6MW): from 1 to 32 464,
the address of the first word: from 0 to 32 463,
the number of bits (%M): from 1 to 32 634,
the address of the first bit: from 0 to 32 633.

Note: The word tables and bit tables are found in the PLC internal memory. Any
crossover between two areas of each table is prohibited. The bits area for the
inputs cannot overlap the bits area for the outputs. The words area for the inputs
cannot overlap the words area for the outputs.

A DANGER

UNEXPECTED BEHAVIOUR OF APPLICATION

Take every precaution at the installation to have the outputs' position safe in case
of CANopen bus stopping. When the CANopen bus stops, the behaviour is specific
to the equipements connected. See the user manual of those equipments.

Failure to follow this instruction will result in death or serious injury.
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Bus parameters

Language

objects

Bus parameters

Transmission speed
SYNC message COB-ID
SYNC message period

| 250 : kBaud
128
100 ms

To configure the bus, it is necessary to indicate:

The figure below illustrates the bus parameters configuration area.

e the transmission speed (see Bus length, p. 24): 250 kBauds default,
o the COB-ID (see, p. 231) of the synchronization message: 128 default,
e the synchronization message period: 100 ms default.

The parameters presented below are represented in the %KW language objects.

Read Parameter Language object
Inputs Number of words %MW %KW8
Index of the first word %KW10
Number of bits %M %KW4
Index of the first bit %KW6
Outputs Fallback mode %KWO
Number of words %MW %KW9
Index of the first word %KW11
Number of bits %M %KW5
Index of the first bit %KW7
Bus parameters Transmission speed %KW1
SYNC message COB-ID %KW2
SYNC message period %KW3

90
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At a Glance

Introduction

What's in this
Chapter?

This section describes the programming of a CANopen architecture.

This chapter contains the following sections:

Section Topic Page
6.1 Objects concerning the CANopen Master 93
6.2 Objects concerning the devices 107
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6.1 Objects concerning the CANopen Master

At a Glance

Subject of this This chapter describes the IODDT language objects that are CANopen Master
Section specific.

What's in this This section contains the following topics:

Section? Topic Page
Implicit Exchange Language Objects 94
Explicit Exchange Language Objects 105
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Implicit Exchange Language Objects

At a Glance

Channel error:

Implicit exchange objects are automatically exchanged at each cycle of a task
associated with the channel. There objects are %1, %IW, %Q and %QW.

The table below presents the various implicit exchange objects of IODDT
T_COM_CO_BMX.

The parameters r,m and ¢ shown in the following-tables represent the topologic
addressing of the module. Each parameter had the following signification:

e r represents the rack number,
e m represents the module number,
e C represents the channel number.

The table below presents the bit %Ir.m.c.ERR:

Standard symbol

Type

Access

Description

Address

CH_ERROR

BOOL

R

Channel error

%lr.m.c.ERR

94
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Master status

The table below shows the words %IWr.m.c.0 a %IWr.m.c.2.

and event
indicator

Standard symbol Type Access Description Address
COMM_STS INT R Communication status of master %IWr.m.c.0
CAN_STS INT R Status of CANopen Master %IWr.m.c.1
EVT_STS INT R Event indicator %IWr.m.c.2

The following figure gives an exemple of Master status indicator.

CANopen

CANopen Master

CANopen Slaves

In this example, the word %IW0.0.2.1 gives the status of the CANopen Master. The

parameters are as follows:
e 1.0,
e m: ‘0,

e c: ‘2" (CANopen channel).
The last parameter (‘1’) indicates the used word (CAN_STS).

35013944 00 November 2006

95



Programming

The table below shows the meaning of bits from various status words from the
master and event indicators.

Addresses

Description

Bit meaning

%IWr.m.c.0

Communication status of
master

Bit 0=1: Overflow of the reception queue low priority. The
CANopen master is receiving "Heartbeat" and "Node
guarding" messages as well as SSDOs and CSDOs via the
low priority queue.

Bit 1=1: FIFO overwrite of CAN controller.

Bit 2=1: The CAN controller has status "BUS Off".

Bit 3=1: CAN controller fault. Bit reset to 0 when the fault
disappears.

Bit 4=1: The CAN controller has left fault state.

Bit 5=1: Overflow of the emission queue low priority. The
CANopen master is transmitting "Heartbeat" and "Node
guarding" messages as well as SSDOs and CSDOs via the
low priority transmission queue.

Bit 6=1: Overflow of the reception queue high priority. The
CANopen master is receiving RPDOs, NMT commands, the
message Sync and emergency messages via the high priority
reception queue.

Bit 7=1: Overflow of the reception queue high priority. The
CANopen master is sending TPDOs, NMT commands, the
message Sync and emergency messages via the high priority
queue.

Bit 8=1: Indicates the task cycle is faster than the CANopen
master cycle (outputs can be overwritten). To avoid overwrite,
you are advised to have a longer task cycle time that the
CANopen cycle. The cycle values are available in the words
%IWr.m.c.59 a %IWr.m.c.61.

96
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Addresses

Description

Bit meaning

%IWr.m.c.1

Status of CANopen Master

0x00: INIT: The CANopen master is not initialized. This
corresponds to the "INITIALISATION" status of the CANopen
module. In this state, the CANopen master cannot
communicate with the network.

0x40: RESET : The CANopen master is configures as master
during "NMT startup”. The object dictionary of CANopen
master can be configured by SDOs via the CAN bus and the
interface of the SDO command. The application has access
rights to read/write to the object dictionary via the SDO
command. The initialization of network manager has not yet
started.

=0x60: NET —INIT: Starting according to CIA DSP-302. The
CANopen master is checking the allocation of slaves.

=0x61: NET RESET : The network is reinitialized by the NMT
command "Reset communication all nodes"

=0x62: NET —WAIT: The CANopen master is waiting for the
modules to be able to run the command "Reset
communication".

0x64: BOOT —CONF: The CANopen master is running the
individual initialization of modules according to CIA DSP-302.
0x8x: CLEAR :The network is scanned. The master is waiting
for a start command ("Start CANopen Master/Manager" or
"Start network").

0xAx: RUN The network is in "Operational” state.

0xCx: STOP The network is in "Stop" state.

OxEx: PREOPERATIONAL : The network is in "Pre-
operational” status.

0x9x: FATAL ERROR : A fatal error has occurred. The
CANopen master must be reinitialized.

The network is scanned. The 4 heavy bits of the status variable

indicate the state of the network (CLEAR, RUN, STOP,

PREOPERATIONAL). The 4 light bits contain additional

information:

Bit O: Error bit for optional modules.

e =0:No error.

® =1: Atleast one of the optional modules doesn’t correspond
to the configuration of the expected network.

Bit 1: Error bit for obligatory modules.

e =0:No error.

o =1: Atleast one of the obligatory modules is not in the
expected status.

Bit 2: Bit "Operational".
o =0: No module including the CANopen Master is in
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Addresses

Description

Bit meaning

%IWr.m.c.2

Event indicator

Bit 0=1 This bit was still at 1 when a communication error
occurred with the network. The communication status of
CANopen Master gives the exact reason. (The CANopen
master is a fatal error).

Bit 1=1 A module is using the node number of CANopen
Master. (The CANopen master is a fatal error).

Bit2=1: An obligatory module is faulty with network monitoring
(Heartbeat or Nodeguarding). The consequences of this fault
depend on the configuration of the "NMT Startup" object. This
bit is significant if the "NMT Startup" object does not generate
a bus reset.

Bit 3=1 Identity error or error from the object dictionary DCF of
an obligatory object. (The CANopen Master is in fatal error
status).

Bit4=1 : Identity error of an optional module. The concerned
module is in "Stop" state.

Bit 5=1: Failure during the creation of the process image and
the configuration of PDOs during the self-configuration phase.
(The CANopen Master is in fatal error status).

Bit6=1 : Network monitor fault during the auto-configuration
phase. Detection of a late device connection.

Bit7=1: This bit is still at 1 if a bit in the list of bits changes
status.

Bit 8=1: At the beginning of the starting procedure, the
CANopen master checks every slave. This bit is set at 1 if the
Master doesn’t support certain functions of the device
(example: bits 4 to 6 of the object 1F81h).

Bit9=1: The CANopen Master has received an RPDO with too
little data. (The CANopen master has a fatal error).

Bit10=1 : Signals a fault during the configuration of a device.
For example: object is not supported by the device. (The
CANopen master has a fatal error).

Bit11=1 : This bit indicates an overflow of the queue for
application specific for the SDO interface.

Bit12=1: The master cycle time is greater than 256 ms.
Bit13=1: Reserved.

Bit14=1: Reserved.

Bit15=1: The Master is alone on the bus (Check that the cable
is connected).

98
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Assigned slaves

The table below shows the words %IWr.m.c.3 a %IWr.m.c.6.

Standard symbol Type Access | Description Address

SLAVE_ASSIGNED_1_16 INT R For assigned slaves from 1 to 16 %IWr.m.c.3
SLAVE_ASSIGNED_17_32 INT R For assigned slaves from 17 to 32 | %lWr.m.c.4
SLAVE_ASSIGNED_33_48 INT R For assigned slaves from 33 to0 48 | %IWr.m.c.5
SLAVE_ASSIGNED_49 64 INT R For assigned slaves from 49 to 63 | %IWR.m.c.6

If the bit is equal to 0, no slave is assigned to this bit.

If the bit is equal to 1, a slave is assigned to this bit.

The node number corresponds to the number of the bit + 1.

Slaves The table below shows the words %IWr.m.c.11 a %IWr.m.c.14.
configured

Standard symbol Type Access | Description Address
SLAVE_CONF_1_16 INT R For configured slaves from 1 to 16 | %IWr.m.c.11
SLAVE_CONF_17_32 INT R For configured slaves from 17 to 32 | %IWr.m.c.12
SLAVE_CONF_33 48 INT R For configured slaves from 33 to 48 | %IWr.m.c.13
SLAVE_CONF_49 64 INT R For configured slaves from 49 to 63 | %IWr.m.c.14

If the bit is equal to O,
If the bit is equal to 1, the slave is configured and can be started.

The node number corresponds to the number of the bit + 1.

the slave is not configured and cannot start.

Slaves with The table below shows the words %IWr.m.c.19 a %IWr.m.c.22.
configuration
faults
Standard symbol Type Access | Description Address
SLAVE_FLT_1_16 INT R Slaves with configuration faults from 1 to 16 %IWr.m.c.19
SLAVE_FLT_17_32 INT R Slaves with configuration faults from 17 to 32 %IWr.m.c.20
SLAVE_FLT_33_48 INT R Slaves with configuration faults from 33 to 48 %IWr.m.c.21
SLAVE_FLT_49 64 |INT R Slaves with configuration faults from 49 to 63 %IWr.m.c.22

If the bit is equal to 0, the assigned slave corresponds to the configuration.

If the bit is equal to 1, the assigned slave does not correspond to the configuration.

The node number corresponds to the number of the bit + 1.
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Faulty slaves The table below shows the words %IWr.m.c.27 a %IWr.m.c.30.
Standard symbol Type Access | Description Address
SLAVE_EMCY_1_16 INT R Faulty slaves from 1 to 16 %IWr.m.c.27
SLAVE_EMCY_17_32 INT R Faulty slaves from 17 to 32 %IWr.m.c.28
SLAVE_EMCY_33_48 INT R Faulty slaves from 33 to 48 %IWr.m.c.29
SLAVE_EMCY_49_64 INT R Faulty slaves from 49 to 63 %IWr.m.c.30

If the bit is equal to 0, the slave is error free.
If the bit is equal to 1, the slave has an error.
The node number corresponds to the number of the bit + 1.

Operational The table below presents the word %IWr.m.c.35.
slaves from 1 to
16
Standard symbol Type Access | Description Address
SLAVE_ACTIV_1 BOOL R Slave operational on the bus: device 1 %IWr.m.c.35.0
SLAVE_ACTIV_2 BOOL R Slave operational on the bus: device 2 %IWr.m.c.35.1
SLAVE_ACTIV_3 BOOL R Slave operational on the bus: device 3 %IWr.m.c.35.2
SLAVE_ACTIV_4 BOOL R Slave operational on the bus: device 4 %IWr.m.c.35.3
SLAVE_ACTIV_5 BOOL R Slave operational on the bus: device 5 %IWr.m.c.35.4
SLAVE_ACTIV_6 BOOL R Slave operational on the bus: device 6 %IWr.m.c.35.5
SLAVE_ACTIV_7 BOOL R Slave operational on the bus: device 7 %IWr.m.c.35.6
SLAVE_ACTIV_8 BOOL R Slave operational on the bus: device 8 %IWr.m.c.35.7
SLAVE_ACTIV_9 BOOL R Slave operational on the bus: device 9 %IWr.m.c.35.8
SLAVE_ACTIV_10 BOOL R Slave operational on the bus: device 10 %IWr.m.c.35.9
SLAVE_ACTIV_11 BOOL R Slave operational on the bus: device 11 %IWr.m.c.35.10
SLAVE_ACTIV_12 BOOL R Slave operational on the bus: device 12 %IWr.m.c.35.11
SLAVE_ACTIV_13 BOOL R Slave operational on the bus: device 13 %IWr.m.c.35.12
SLAVE_ACTIV_14 BOOL R Slave operational on the bus: device 14 %IWr.m.c.35.13
SLAVE_ACTIV_15 BOOL R Slave operational on the bus: device 15 %IWr.m.c.35.14
SLAVE_A