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NOTE

LEROY-SOMER reserves the right to modify the characteristics of its products at any time in order to incorporate
the latest technological developments. The information contained in this document may therefore be changed with-
out notice.

The MDX-CANopen is an optional module which is intended to be fitted in a variable speed drive. For the user's
own safety, this variable speed drive must be connected to an approved earth (  terminal).

If accidentally starting the installation is likely to cause a risk to personnel or the machines being driven, it is es-
sential to comply with the power connection diagrams recommended in the drive installation manual.

The variable speed drive is fitted with safety devices which can, in the event of a problem, control stopping and
thus stop the motor. The motor itself can become jammed for mechanical reasons. Voltage fluctuations, and in par-
ticular power cuts, may also cause the motor to stop. The removal of the causes of the shutdown can lead to re-
starting, which may be dangerous for certain machines or installations.
In such cases, it is essential that the user takes appropriate precautions against the motor restarting after an un-
scheduled stop.

The variable speed drive is designed to be able to supply a motor and the driven machine above its rated speed.
If the motor or the machine are not mechanically designed to withstand such speeds, the user may be exposed to
serious danger resulting from their mechanical deterioration. Before programming a high speed, it is important that
the user checks that the installation can withstand it.

The variable speed drive intended for use with the module which is the subject of this manual is designed to be
integrated in an installation or an electrical machine, and can under no circumstances be considered to be a safety
device. It is therefore the responsibility of the machine manufacturer, the designer of the installation or the user to
take all necessary precautions to ensure that the system complies with current standards, and to provide any de-
vices required to ensure the safety of equipment and personnel.

LEROY-SOMER declines all responsibility in the event of the above recommendations not being observed.

This manual only describes the general features, characteristics and installation of the MDX-CANopen.
For the variable speed drive commissioning, refer to the appropriate manuals.
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1 Safety and operating instructions for variable
speed drives
SAFETY AND OPERATING INSTRUCTIONS FOR VARIABLE SPEED DRIVES 

(In accordance with the low voltage directive 2006/95/EC) 

1.1 Warning

1.2 General
Depending on their degree of protection, the variable speed drives may contain
unprotected live parts, which may be moving or rotating, as well as hot surfaces, during
operation.

Unjustified removal of protection devices, incorrect use, faulty installation or
inappropriate operation could represent a serious risk to personnel and equipment.

For further information, consult the documentation.

All work relating to transportation, installation, commissioning and maintenance must be
performed by experienced, qualified personnel (see IEC 364 or CENELEC HD 384, or
DIN VDE 0100 as well as national specifications for installation and accident
prevention).

In these basic safety instructions, qualified personnel means persons competent to
install, mount, commission and operate the product and possessing the relevant
qualifications.

1.3 Use
Variable speed drives are components designed for integration in installations or
electrical machines.

When integrated in a machine, commissioning must not take place until it has been
verified that the machine conforms with directive 2006/42/EC (Machinery Directive). It is
also necessary to comply with standard EN 60204, which stipulates in particular that
electrical actuators (which include variable speed drives) cannot be considered as
circuit-breaking devices and certainly not as isolating switches.

Commissioning can take place only if the requirements of the Electromagnetic
Compatibility Directive (EMC 2004/108/EC) are met.

The variable speed drives meet the requirements of the Low Voltage Directive 2006/95/
EC. The harmonised standards of the DIN VDE 0160 series in connection with standard
VDE 0660, part 500 and EN 60146/VDE 0558 are also applicable.

The technical characteristics and instructions concerning the connection conditions
specified on the nameplate and in the documentation provided must be observed
without fail.

Throughout the manual, this symbol warns of consequences which may arise from
inappropriate use of the drive, since electrical risks may lead to material or physical
damage as well as constituting a fire hazard.

WARNING
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1.4 Transportation storage
All instructions concerning transportation, storage and correct handling must be
observed.

The climatic conditions specified in the technical manual must be observed.

1.5 Installation
The installation and cooling of equipment must comply with the specifications in the
documentation supplied with the product.

The variable speed drives must be protected against any excessive stress. In particular,
there must be no damage to parts and/or modification of the clearance between
components during transportation and handling. Avoid touching the electronic
components and contact parts.

The variable speed drives contain parts which are sensitive to electrostatic stresses and
may be easily damaged if handled incorrectly. Electrical components must not be
exposed to mechanical damage or destruction (risks to health!).

1.6 Electrical connection
When work is performed on variable speed drives which are powered up, the national
accident prevention regulations must be respected.

The electrical installation must comply with the relevant specifications (for example
conductor cross-sections, protection via fused circuit-breaker, connection of protective
conductor). More detailed information is given in the documentation.

Instructions for an installation which meets the requirements for electromagnetic
compatibility, such as screening, earthing, presence of filters and correct insertion of
cables and conductors, are given in the documentation supplied with the variable speed
drives. These instructions must be followed in all cases, even if the variable speed drive
carries the CE mark. Adherence to the limits given in the EMC legislation is the
responsibility of the manufacturer of the installation or the machine.

1.7 Operation
Installations in which variable speed drives are to be integrated must be fitted with
additional protection and monitoring devices as laid down in the current relevant safety
regulations, such as the law on technical equipment, accident prevention regulations,
etc. Modifications to the variable speed drives using control software are permitted.

Active parts of the device and the live power connections must not be touched
immediately after the variable speed drive is powered down, as the capacitors may still
be charged. In view of this, the warnings fixed to the variable speed drives must be
observed.

Permanent magnet motors generate electrical energy while they are rotating, even
when the drive is switched off. In this case, the drive continues to be powered by the
motor terminals. If the load is capable of turning the motor, a switching device must be
provided upstream of the motor to isolate the drive during maintenance operations.  

During operation, all doors and protective covers must be kept closed.

1.8 Servicing and maintenance
Refer to the manufacturer's documentation.

This manual is to be given to the end user.
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2 Introduction

2.1 What is CANopen?
CANopen (Decentralized Peripheral) is a networking system that falls into the generic
category of fieldbus. Fieldbuses are generally defined as industrial networking systems
that are intended to replace traditional wiring systems. Figure 2-1 shows the traditional
cabling requirements to transfer signals a controller and two nodes.

Figure 2-1 Traditional cable layout

Table 2.1 details how the wiring is used to communicate data between the controller and
the nodes. Each signal that is communicated requires one signal wire giving a total of 66
signal wires plus a 0V return.

A fieldbus topology such as CANopen allows the same configuration to be realized
using only two signal wires plus a shield. This method of communication saves
significantly on the amount of cabling required and can improve overall system reliability
as the number of interconnections is greatly reduced.

Table 2.1 Traditional wiring details
Number of signals Type Source / Destination Description

16 digital Inputs node 1 to controller status signals

16 digital outputs controller to node 1 control signals

1 analog output controller to node 1 control signal 

16 digital inputs node 2 to controller status signals

16 digital outputs controller to node 2 control signals

1 analog output controller to node 2 control signal

Hardwired controller
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Figure 2-2 shows a typical CANopen network system transferring the same signals as
given in the traditionally wired example. The signals are now transmitted by converting
them into a serial data stream which is received by the master as if they were connected
using traditional wiring. The data stream on CANopen allows up to 40 (20 inputs and 20
outputs) independent values to be sent or received by the master, in addition to a single
channel allowing for random access to drive parameters.

Figure 2-2 CANopen cable layout

Table 2.2 details the number of data words used to communicate the signals using the
CANopen network. It can be seen that the resulting reduction in cabling is significant.

Table 2.2 Data mappings for MDX-CANopen

CANopen can transfer data using two distinct modes. The first of these modes is cyclic
where signals are sent in predefined blocks at regular intervals. This is the equivalent of
the hard-wired example in Figure 2-1. 

Number of 
network words

Type Source / Destination Description

1 digital Inputs node 1 to controller status signals

1 digital outputs controller to node 1 control signals

1 analog output controller to node 1 control signal 

1 digital inputs node 2 to controller status signals

1 digital outputs controller to node 2 control signals

1 analog output controller to node 2 control signal

CANopen controller
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The second method of transfer is called non-cyclic data and is used for sending values
that only need to be changed occasionally or where the source or destination of the
signal changes. This is the equivalent of a temporary patch lead that is removed after
use.

2.2 What is MDX-CANopen?
The MDX-CANopen is a fieldbus option module that can be fitted to the expansion slot
in the Powerdrive to provide CANopen slave connectivity.

Figure 2-3 MDX-CANopen

2.3 General specification
MDX-CANopen has been designed to offer as much flexibility as possible, in particular
the PDO numbering system has been specifically designed to offer maximum versatility
while maintaining conformance to CiA specifications.

• Supported data rates (bits/s): 1M, 800k, 500k, 250k, 125k, 100k, 50k, 20k and
10k.

• Automatic baud rate detection.

• 10 transmit and 10 receive PDOs (process data objects) supported.

• Independently configurable transmit and receive PDO numbers (1-31) for
maximum application flexibility. 

• All synchronous and asynchronous PDO communication modes supported. 

• Total of 40 bytes (20 words) in each direction using PDOs (ten TxPDOs of 64
bits and ten RxPDOs of 64 bits).

• Heartbeat protocol supported to guard against loss of communications. 

• Consumer heartbeat. 

• Emergency message completed flag. 

• RxPDO, SYNC and missed heartbeat event handling. 

• RxPDO event triggers. 

• TxPDO event triggers.

2.4 Option module identification
The MDX-CANopen can be identified by the label located on the option module.
10 MDX-CANopen-User Guide
www.leroy-somer.com Issue : a



S
afety 

inform
ation

In
tro

d
u

ctio
n

M
echanical 

installation
E

lectrical 
installation

G
etting 

started
E

D
S

 files
C

yclic data
N

on-cyclic 
data

C
ontrol and 

status w
ords

D
iagnostics

A
dvanced 
features

C
A

N
open 

reference
Q

uick 
reference

G
lossary of 
term

s
Index
2.5 Backup / Auxiliary Supply
The drive can be connected to a back-up power supply. This keeps the control
electronics and option module powered up, allowing the MDX-CANopen to continue
communicating with the CANopen master controller when the main supply to the
Powerdrive is switched off. For every MDX-CANopen fitted allow for an extra 230mA of
supply current to be drawn from the backup supply.

2.6 Conventions used for MDX-CANOPEN 
When referring to PDOs (process data objects), a PDO normally refers to both TxPDO
(transmit process data object) and RxPDO (receive process data object). Where the
differences are important this is quantified using the terms TxPDO and RxPDO. 
MDX-CANopen User Guide 11
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3 Mechanical installation

3.1 General installation
The installation of an option module is illustrated in Figure 3-1.

Figure 3-1 Installing a Solutions Module

First, remove the mask which protects the option connector slot on the drive control
board (1). The option module connector is located on the underside of the module. Push
this into the option module slot located on the drive until it clicks into place (2). Screw
the module to secure it onto the drive (3).

For further information, refer to the appropriate drive manual.

Before installing or removing an option module in any drive, ensure the AC supply has
been disconnected for at least 10 minutes and refer to Chapter 1 Safety and operating
instructions for variable speed drives on page 6. If using a DC bus supply ensure this is
fully discharged before working on any drive or option module.WARNING

1

2

3
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4 Electrical installation

4.1 Terminal descriptions
The MDX-CANopen has a standard 9-way female D-type connector for the CANopen
network.

Figure 4-1 MDX-CANopen terminals

Figure 4-2 RUN LED signification

Figure 4-3 ERROR LED signification

# Item
1 RUN LEDa

a. The flash sequences for these LEDs are defined in DR303-3 (CiA).

2 ERROR LEDa

3 CANopen Interface

1 2

3

1

96

5

LED State Indication Description
.rewop oN-ffO

Green OPERATIONAL The module is in the ‘operational’ state.
Green, blinking PRE-OPERATIONAL The module is in the ‘pre-operational’ state.
Green, single flash STOPPED The module is in the ‘stopped’ state.
Green, flickering Autobaud Baudrate detection in progress.
Reda

a. If both LEDs turns red, this indicates a fatal event; the bus interface is shifted into a physically passive state.

EXCEPTON state (Fatal Event) The module has shifted into the EXCEPTION state.

LED State Indication Description
 rewop oN-ffO - or - device is in working condition.

Red, single flash Warning limit reached A bus error counter reached or exceeded its warning level.
.ssergorp ni secivres SSLSSLgnirekcilf ,deR

Red, double flash Error Control Event A guard- (NMT-Slave or NMT-master) or heartbeat event 
(Heartbeat consumer) has occurred.

Reda

a. If both LEDs turns red, this indicates a fatal event; the bus interface is shifted into a physically passive state.

Bus off (Fatal Event) Bus off.
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