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Important information LXM32A CANopen

Important information

This manual is part of the product.
Carefully read this manual and observe all instructions.
Keep this manual for future reference.

Hand this manual and all other pertinent product documentation over
to all users of the product.

Carefully read and observe all safety instructions as well as chapter
"2 Before you begin - safety information".

Some products are not available in all countries.
Please consult the latest catalog for information on the availability of
products.

Subject to technical modifications without notice.

All details provided are technical data which do not constitute warran-
ted qualities.

Most of the product designations are registered trademarks of their
respective owners, even if this is not explicitly indicated.

2 Fieldbus interface

0198441113779, V1.05, 10.2012



0198441113779, V1.05, 10.2012

LXM32A CANopen Table of contents

Table of contents

Important information ...,
Table Of CONTENES........... ..o
AbOUL thisS MAaNUAL. ... e
FURNEE TEATING.........oiviiiieieeeeeeeee ettt ettt et et

1 INTrOTUCTION. ... e
1.1 CAN DUS ...ttt ettt ettt e et e ae e
1.2 CANOPEN tECNNOIOGY. ..o
1.21 CANopen description [anQUAGE...............ccooooviiieieeeeeeeeeee e

1.2.2 CommUNICAION TAYEIS ..o

1.2.3 ODJECES.......ooeeeee e e

1.2.4 CANOPEN PrOfIES ...

2 Before you begin - safety information ...
2.1 Qualification Of PEISONNEL..............c.ooiiiiiieeeeeee e
2.2 Ta1e=T o lo [=To WUET= TSRO
2.3 HAZArd CAEQOIIES. .......oceeeeeeeeeeeeeeee e e et
2.4 BasiC INFOIMAtION. ... ..o
2.5 Standards and termiNOIOGY ..........c.cooiiiioeiieeeeeee et
3 BaSICS ... ...
3.1 CommuUNICAtION PrOfIE...... ..o
3.1.1 ODbJECt AICHONAIY.........ovioeiieieeee e

3.1.2 CommuNiCation ODJECES ...........ccooiiiieieeeeeeeeeeeeeeeeeeee e

3.1.3 Communication relationShips................ocoooiii e,

3.2 Service data CoOMMUNICATION..................oooviiiie e
3.2.1 OVBIVIBW. ..ottt n e aeaneneas

3.2.2 SDO data €XChaNJE .............c.cooviiieieeeeeeeeeeee e

3.2.3 SDO MESSAGE ..ottt ettt

3.24 Reading and writing data.................c.ccooiiiiiiiiiccceeeeeeeee e

3.2.5 Reading data longerthan 4 DYLes.............c.ccooioiiiiiiieeeeeeeee e

3.3 Process data COmMMUNICALION. .................c.oouiiiiiiieeceeeeeeeeee e
3.3.1 OVEBIVIBW. ...ttt ettt enseaeee e

3.3.2 PDO data @XChange .............c.ooouieieieeeeeeeeeeeeeeeeeeeeeee e

3.3.3 PDO MESSAGE ..ottt ee e

3.34 PDO BVENES......coooieeeeeeeeeeeeeee et

3.3.5 PDO MAPPING ... ettt

3.4 SYNCNIONIZALION .......ooiiiiiceee e

Fieldbus interface



Table of contents LXM32A CANopen

3.5 Emergency ODJECE SEIVICE ............cooviiiiiieeeeeeeee e 40
3.5.1 Error evaluation and handling................cccoocooiiiiiiiiccececeeeee e 40

3.6 Network Mmanagement SEIVICES ...........c..coiiiiii e 42
3.6.1 NMT services for device CONIOL...............c.ocoooviiiiiececeeeeeeeeeeeeeee e, 43

3.6.2 NMT-service Node Guarding/Life Guarding ................ccocooovoiioiiiiiieeeeee 45

3.6.3 NMT service Heartbeat.................coooiiiiiiiiieeeeeeeeeeee e 47
INSTAllAtioN ... . ...t 49
COMMIUSSIONING ..ottt ettt ne et et e s eaeeaeaeas 51
5.1 CommissioNiNG the AEVICE .............ooooviiiiiieeeeeeeeee e 51
5.2 Address and baud rate................c.ocooiiiiiieeee s 52
OPCIALION ...ttt ettt en 53
6.1 OPEratiNg STALES.........oee e 54
6.1.1 State AIagram ... ..o 54

6.1.2 Indication of the operating state ...................ccoooiiiiiieiceeeeeeeeeeeeeee 56

6.1.3 Changing the operating state................ccooooiiiii e, 58

6.2 OPEratiNng MOUES...........coooeieeeeeeeeeeeeeeeeee et 59
6.2.1 Starting and changing an operating mode................c.ccoooooveieeieceeceeeeeeee 59

6.2.2 Operating MOAE JOJ ..........c.oovieieieeeeceeeeeeeeeeeeee et 60

6.2.2.1 Example Node address 1 ... ..o, 61

6.2.3 Operating mode Profile TOrQUE.............c.ocooioiiioieceeeeeeeeee e 62

6.2.3.1 Example Node address 1 ...........ocoooiiiiieeeeeeeeeeeeeeeeeee e, 63

6.2.4 Operating mode Profile VEIOCHY..............c.cooviiieieeeeeeeeeeeeeeeeeee 64

6.2.4.1 Example Node address 1 ..o 65

6.2.5 Operating mode Profile POSItION .............c.ccooiiiiiceeeeeeeeeeeeeeeeee, 66

6.2.5.1 Example Node address 1 ...........ccooiiioieeeeeeeeeeeeeeeeeeeee e, 67

6.2.6 Operating mode Interpolated POSItioN..................ccocooioiioieieeeeeeeeee e 68

6.2.6.1 Parameterization...............c.ccoooeiiiiieeeeeeeeeeeeeeeeeeee e 71

6.2.7 Operating mode HOMING ..........c.ocooviiiiiieeeeeeeeeeeeee e 75

6.2.7.1 Example Node address 1 ............ocoooiiioeeeeceeeeeeeeeeeeee e 76

Diagnostics and troubleshooting............................cooooiiieeeeeeeeeee e, 77
7.1 Fieldbus communication error diagnOStiCS..............ccoovoiiiiiicicceeeeeeeeeeeee e 77
7.2 FIeldbus Status LEDS............cooiiiiiceeeeeeeeeeeee e 78
7.3 Error diagnostics via fieldbUS.................c.ocoooiiieeeeeeeeee e, 79
7.3.1 MESSAGE ODJECES ... 79

7.3.2 Messages on the device Status...............c.ccooveiiiiiieeeeeeeeeeeeeeee e, 79

7.4 CANOPEN EITOF MESSAUES ......ovevieeeeeeieeeeeeeeeeeeeee ettt ettt ettt eseae e s eseenens 80
7.41 EFTOr FEQISTEN ... 80

7.4.2 Error code table...............ooo i 80

7.4.3 SDO error message ABORT ..o 81

ODBJECt dICHIONANY. ...ttt 83
8.1 Specifications for the ODJECES.............cooiiieeeeeeeee e 83
8.2 Overview of 0bject Group 1000k .........c.ccoouiiiieeee et 84
8.3 Assignment object group B000h .........c.ooveoiiirieeeeeeee e 88

Fieldbus interface

0198441113779, V1.05, 10.2012



LXM32A CANopen Table of contents

0198441113779, V1.05, 10.2012

8.4 Assignment object group 6000h ..........c.ccveevieviiiieieeieeeeeeeeeeeee e 98
8.5 Details of 0bject Group TO00N....... ..o et 101
8.5.1 10000 DEVICE TYPE ... 101

8.5.2 T00Th ETOr rEQISTEN ... 101

8.5.3 1003, Predefined error field ... .......c.ocooiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee e 102

8.5.4 1005, COB ID SYNC MESSAQE ... 103

8.5.5 1008, Manufacturer deviCe NAME...............c.ooviiuiiieieeeeeeeeeeeee e 104

8.5.6 1009, Manufacturer hardware VEISION..............cc.ooieoieeeeeeeeeeeeeeeeeeeeeeee e 104

8.5.7 100A, Manufacturer SOftware VEISION............ccoooueeoieeeeeeeeeeeeee e 104

8.5.8 TOOCH GUAND TIME......oooiiiiieeeeeeeeeeeeeeeeee e 105

8.5.9 100Dy, Life Time FaCIOr..........c.ocooiieeeeeeeeeeeeeee e, 105

8.5.10 1014, COB ID Emergency object MeSSage..........c.ccoovvevecveeieieeeeeeeeeeeeeeeen 106

8.5.11 1015 Inhibit time emergency object MeSSage...........ccoovevvveeieieciieeeeeeee . 107

8.5.12 1016, Consumer Heartbeat TiME............ccooieioieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 107

8.5.13  1017n Producer Heartbeat TimMe...........cooiomiiiieeeeeeeee e 108

8.5.14 1018, Identity ODJECE..........ooiiioi e 109

8.5.15 10291 €rror DENAVION ..........oooiieeeeeeeee e 111

8.5.16  1200n 1st server SDO PaAramMEeI..........cc.ooouiieeeeeeeeeeee et 111

8.5.17 1201, 2nd server SDO ParamMeter............cooooviiiieieeeeeeeeeeeeeeee e, 112

8.5.18 1400y 1st receive PDO ParamMeter.............coocooeoioeeeeeeeeeeeeeeeeeeeeeeeee e, 113

8.5.19 1401, 2nd receive PDO ParamMeter............coocvooeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 115

8.5.20 1402 3rd receive PDO Parameter...........ccooovoouieoeeeeeeeeeeeeeeee e 116

8.5.21  1403; 4th receive PDO parameter............coooioioeeeeeeeeeeeeeee e 118

8.5.22 1600y, 1st receive PDO MapPing........c.ooovvioeioeioiieeeeeeeeeeeeeeeee e 118

8.5.23 1601, 2nd receive PDO MapPiNg........c.oovviiiiiiieiceeeeeeeeeeeeeeeeeeeeee e 120

8.5.24 1602 3rd receive PDO MapPINg...........ccoioiiiieieeeeeeeeeeeeeeee e 122

8.5.25 1603 4th receive PDO MapPing .......couo oo, 123

8.5.26 1800y 1st transmit PDO parameter..............ccooovoiiiioeieceeeeeeeeeeeeeeeeeeeeeeen 124

8.5.27 1801, 2nd transmit PDO Parameter..............ooouooveoeeeeeeee e 126

8.5.28 1802 3rd transmit PDO parameter..............coooveoieoeieeeeeeeeeeeeeeeeeeeeeeeeeeee e, 128

8.5.29 18083, 4th transmit PDO parameter.............ccocoooiiiiioeieeeeeeeeeeeeee e, 129

8.5.30 1A00; 1st transmit PDO MapPPiNg..........cooveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 131

8.5.31  1A01, 2nd transmit PDO MaPPing.........coooueoeeoeeee et 132

8.5.32  1A02; 3rd transmit PDO Mapping..........c..ccooiiiiiiiieeeeeee e 134

8.5.33  1A03; 4th transmit PDO Mapping......c.ccooioioiiiieieeeeeee e, 135

9 ACCESSOIIES AN SPAIE PAITS ..........oooiiiieeeeeeeeeee ettt 137
9.1 CANopen cable With CONNECIOIS ...........oooeieeeeeee e 137
9.2 CANopen connectors, distributors, terminating resistors................cccooovevioiiiciceeee, 138
9.3 CANOPEN CADIES ... 138
10 GUOSSANY ... e ettt et ettt 139
10.1  Units and conversion tables..................c.ooo oo 139
025 P R 1Y o To 11 TSRO ROPRU SRR 139

TO.1.2  MASS... ettt 139

TO.1.3  FOICO ..o 139

TO.T.4  POWE ... e ettt 139

1015 ROALON ... ... 140

TO1.8  TOIQUE ... e 140

10.1.7  MOmMENt OF INEIHIA .......cooviiiieeeee e 140

T10.1.8  TeMPEIATUIE ... 140

Fieldbus interface



Table of contents LXM32A CANopen
10.1.9  CoNAUCEOr CrOSS SECHION... ..o 140

10.2  Terms and ABDreViatioNS............c..oooiiiiii e 141

11 INAEX ... 143
6 Fieldbus interface

0198441113779, V1.05, 10.2012



0198441113779, V1.05, 10.2012

LXM32A CANopen

About this manual

About this manual

Source manuals

Source CAD data

Corrections and suggestions

Work steps

Making work easier

Parameters

Sl units

Inverted signals

Glossary

Index

The information provided in this manual supplements the product
manual.

The latest versions of the manuals can be downloaded from the Inter-
net at:

http://www.schneider-electric.com

For easier engineering, CAD data (drawings or EPLAN macros) are
available for download from the Internet at:

http://www.schneider-electric.com

We always try to further optimize our manuals. We welcome your sug-
gestions and corrections.

Please get in touch with us by e-mail:
techcomm @ schneider-electric.com.

If work steps must be performed consecutively, this sequence of steps
is represented as follows:

B Special prerequisites for the following work steps
> Step 1

< Specific response to this work step

> Step2

If a response to a work step is indicated, this allows you to verify that
the work step has been performed correctly.

Unless otherwise stated, the individual steps must be performed in the
specified sequence.

Information on making work easier is highlighted by this symbol:

Sections highlighted this way provide supplementary information on
making work easier.

In text sections, parameters are shown with the parameter name, for
example 10 act. A list of the parameters can be found in the prod-
uct manual in the chapter Parameters.

Sl units are the original values. Converted units are shown in brackets
behind the original value; they may be rounded.

Example:
Minimum conductor cross section: 1.5 mm? (AWG 14)

Inverted signals are represented by an overline, for example STO A or
STO B.

Explanations of special technical terms and abbreviations.

List of keywords with references to the corresponding page numbers.

Fieldbus interface
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Further reading

CAN users and manufacturers
organization

CANopen standards

Literature

Recommended literature for further reading

CiA - CAN in Automation
Am Weichselgarten 26
D-91058 Erlangen
http://www.can-cia.org/

CiA Standard 301 (DS301)
CANopen application layer and communication profile
* CiA Standard 402 (DSP402)
Device profile for drives and motion control
* 1S0O 11898: Controller Area Network (CAN) for high speed commu-
nication
* EN 50325-4: Industrial communications subsystem based on
ISO 11898 for controller device interfaces (CANopen)

Controller Area Network
Konrad Etschberger, Carl Hanser Verlag
ISBN 3-446-19431-2

Fieldbus interface
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LXM32A CANopen

1 Introduction

1 Introduction

1

1.1 CAN

bus

Features of the CAN bus

Transmission technology

Network devices

The CAN bus (Controller Area Network) was originally developed for
fast, economical data transmission in the automotive industry. Today,
the CAN bus is also used in industrial automation technology and has
been further developed for communication at fieldbus level.

The CAN bus is a standardized, open bus enabling communication
between devices, sensors and actuators from different manufacturers.
The features of the CAN bus comprise

* Multimaster capability

Each device in the fieldbus can transmit and receive data inde-
pendently without depending on an "ordering" master functionality.

* Message-oriented communication

Devices can be integrated into a running network without reconfi-
guration of the entire system. The address of a new device does
not need to be specified on the network.

* Prioritization of messages

Messages with higher priority are sent first for time-critical applica-
tions.

* Residual error probability
Various security features in the network reduce the probability of
undetected incorrect data transmission to less than 10",

In the CAN bus, multiple devices are connected via a bus cable. Each
network device can transmit and receive messages. Data between
network devices are transmitted serially.

Examples of CAN bus devices are

* Automation devices, for example, PLCs

* PCs
* Input/output modules
* Drives

* Analysis devices
* Sensors and actuators

Fieldbus interface
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1.2 CANopen technology

1.2.1 CANopen description language

CANopen is a device- and manufacturer-independent description lan-
guage for communication via the CAN bus. CANopen provides a com-
mon basis for interchanging commands and data between CAN bus
devices.

1.2.2 Communication layers

Physical Layer

Data Link Layer

Application Layer

CANopen uses the CAN bus technology for data communication.

CANopen is based on the basic network services for data communica-
tion as per the ISO-OSI model model. 3 layers enable data communi-
cation via the CAN bus.

* Physical Layer
* Data Link Layer
* Application Layer

Device communication

:

Application Layer

Data Link Layer

Physical Layer

Fieldbus communication |

CAN bus

Figure 1: CANopen layer model

The physical layer defines the electrical properties of the CAN bus
such as connectors, cable length and cable properties as well as bit
coding and bit timing.

The data link layer connects the network devices. It assigns priorities
to individual data packets and monitors and corrects errors.

The application layer uses communication objects (COB) to exchange
data between the various devices. Communication objects are ele-
mentary components for creating a CANopen application.

10
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1 Introduction

1.2.3 Objects

Processes under CANopen are executed via objects. Objects carry
out different tasks; they act as communication objects for data trans-
port to the fieldbus, control the process of establishing a connection or
monitor the network devices. If objects are directly linked to the device
(device-specific objects), the device functions can be used and
changed via these objects.

The product provides corresponding parameters for CANopen object
groups 3000, and 6000h.

The names of the parameters and the data type of the parameters
may be different from the DSP402 definition for object group 6000s. In
this case, enter the data type according to the DS402.

A detailed description of the parameters can be found in the product
manual in the Parameters chapter.

Object dictionary  The object dictionary of each network device allows for communica-
tion between the devices. Other devices find the objects with which
they can communicate in this dictionary.

A —— CANopen
- - - -Communication- - - - Object -, ------- Device ------
dictionary

<

v

CAN bus

Process data
objects (PDO)

management (NMT)

1000,
Service data .
objects (SDO) 3000, Power
. stage
:;? SYNC, EMCY o0 Motor
! ’ . FFFF,
1 1 1
1
: Network : :
| L
1 1 1
1

Figure 2: Device model with object dictionary

Object index

The object dictionary contains objects for describing the data types
and executing the communication tasks and device functions under
CANopen.

Each object is addressed by means of a 16 bit index, which is repre-

sented as a four-digit hexadecimal number. The objects are arranged
in groups in the object dictionary. The following table shows an over-

view of the object dictionary as per the CANopen.

Index range (hex) Object groups
1000n-2FFFh Communication profile
3000n-5FFFh Vendor-specific objects
6000n-9FFFh Standardized device profiles
AO0OOn-FFFFh Reserved

For a list of all CANopen objects see chapter "8 Object dictionary".

Fieldbus interface
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1.2.4 CANopen profiles

Standardized profiles

DS301 communication profile

DSP 402 device profile

Vendor-specific profiles

Standardized profiles describe objects that are used with different
devices without additional configuration. The users and manufacturers
organization CAN in Automation has standardized various profiles.
These include:

¢ DS301 communication profile
* DSP402 device profile

Application Layer

| Application |
[ Device Profile for Drives and Motion Control (CiA DSP 402) |
| CANopen Communication Profile (CiA DS 301) |

\ Data Link Layer

\ Physical Layer

CAN-Bus

Figure 3: CANopen reference model

The DS301 communication profile is the interface between device pro-
files and CAN bus. It was specified in 1995 under the name DS301
and defines uniform standards for common data exchange between
different device types under CANopen.

The objects of the communication profile in the device carry out the
tasks of data exchange and parameter exchange with other network
devices and initialize, control and monitor the device in the network.

The DSP402 device profile describes standardized objects for posi-
tioning, monitoring and settings of drives. The tasks of the objects
include:

* Device monitoring and status monitoring (Device Control)
* Standardized parameterization
* Change, monitoring and execution of operating modes

The basic functions of a device can be used with objects of standar-
dized device profiles. Only vendor-specific device profiles offer the full
range of functions. The objects with which the special functions of a
device can be used under CANopen are defined in these vendor-spe-
cific device profiles.

12
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2 Before you begin - safety information

2 Before you begin - safety information

2

The information provided in this manual supplements the product
manual. Carefully read the product manual before using the product.

2.1 Qualification of personnel

2.2 Intended use

Only appropriately trained persons who are familiar with and under-
stand the contents of this manual and all other pertinent product docu-
mentation are authorized to work on and with this product. In addition,
these persons must have received safety training to recognize and
avoid hazards involved. These persons must have sufficient technical
training, knowledge and experience and be able to foresee and detect
potential hazards that may be caused by using the product, by chang-
ing the settings and by the mechanical, electrical and electronic equip-
ment of the entire system in which the product is used.

All persons working on and with the product must be fully familiar with
all applicable standards, directives, and accident prevention regula-
tions when performing such work.

The functions described in this manual are only intended for use with
the basic product; you must read and understand the appropriate
product manual.

The product may only be used in compliance with all applicable safety
regulations and directives, the specified requirements and the techni-
cal data.

Prior to using the product, you must perform a risk assessment in view
of the planned application. Based on the results, the appropriate
safety measures must be implemented.

Since the product is used as a component in an entire system, you
must ensure the safety of persons by means of the design of this
entire system (for example, machine design).

Operate the product only with the specified cables and accessories.
Use only genuine accessories and spare parts.

Any use other than the use explicitly permitted is prohibited and can
result in hazards.

Electrical equipment should be installed, operated, serviced, and
maintained only by qualified personnel.

The product must NEVER be operated in explosive atmospheres
(hazardous locations, Ex areas).

Fieldbus interface
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2.3

Hazard categories

Safety instructions to the user are highlighted by safety alert symbols
in the manual. In addition, labels with symbols and/or instructions are
attached to the product that alert you to potential hazards.

Depending on the seriousness of the hazard, the safety instructions
are divided into 4 hazard categories.

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.

NOTICE

NOTICE indicates a potentially hazardous situation, which, if not
avoided, can result in equipment damage.

14
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2 Before you begin - safety information

2.4 Basic information

A WARNING

LOSS OF CONTROL

.

The designer of any control scheme must consider the potential
failure modes of control paths and, for certain critical functions,
provide a means to achieve a safe state during and after a path
failure. Examples of critical control functions are emergency stop,
overtravel stop, power outage and restart.

Separate or redundant control paths must be provided for critical
functions.

System control paths may include communication links. Consider-
ation must be given to the implication of unanticipated transmis-
sion delays or failures of the link.

Observe all accident prevention regulations and local safety
guidelines. "

Each implementation of the product must be individually and thor-
oughly tested for proper operation before being placed into serv-
ice.

Failure to follow these instructions can result in death or seri-
ous injury.

1)

For USA: Additional information, refer to NEMA ICS 1.1 (latest edition), “Safety
Guidelines for the Application, Installation, and Maintenance of Solid State Control”
and to NEMA ICS 7.1 (latest edition), “Safety Standards for Construction and Guide
for Selection, Installation and Operation of Adjustable-Speed Drive Systems”.

Fieldbus interface
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2.5

Standards and terminology

Technical terms, terminology and the corresponding descriptions in
this manual are intended to use the terms or definitions of the perti-
nent standards.

In the area of drive systems, this includes, but is not limited to, terms
such as "safety function", "safe state", "fault", "fault reset", "failure",

"error", "error message", "warning", "warning message", etc.

Among others, these standards include:

* |EC 61800: "Adjustable speed electrical power drive systems"

* IEC 61158: "Digital data communications for measurement and
control — Fieldbus for use in industrial control systems"

* |EC 61784: "Industrial communication networks — Profiles"
* IEC 61508: "Functional safety of electrical/electronic/programma-
ble electronic safety-related systems"

Also see the glossary at the end of this manual.

16
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3 Basics
3.1 Communication profile

3.1.1 Object dictionary

Index, subindex

Example

Object descriptions in the manual

CANopen manages communication between the network devices with
object dictionaries and objects. A network device can use process
data objects (PDO) and service data objects (SDO) to request the
object data from the object dictionary of another device and, if permis-
sible, write back modified values.

The following can be done by accessing the objects of the network
devices

* Exchange parameter values
* Start movement functions of individual CAN bus devices
* Request status information

Each CANopen device manages an object dictionary which contains
the objects for communication.

The objects are addressed in the object dictionary via a 16 bit index.
One or more 8 bit subindex entries for each object specify individual
data fields in the object. Index and subindex are shown in hexadeci-

mal notation with a subscript "".

The following table shows index and subindex entries using the exam-
ple of the object software position limit (607Dn) for specify-
ing the positions of software limit switches.

Index Subindex |[Name Meaning
607Dn 00n - Number of data fields
607Dn 01n minimum position  |Lower limit switch
limit
607Dn 02n Ima_)tdmum position |Upper limit switch
mi

Table 1: Example of index and subindex entries

For CAN programming of a device, the objects of the following object
groups are described in detail:
* 1xxx» objects: Communication objects in this chapter.

*  3xxxn objects: Vendor-specific objects required to control the
device in chapter "6 Operation".

* Bxxxx objects: Standardized objects of the device profile in chapter
"6 Operation”.

Fieldbus interface
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Standardized objects

Standardized objects allow you to use the same application program
for different network devices of the same device type. This requires
these objects to be contained in the object dictionary of the network
devices. Standardized objects are defined in the DS301 communica-
tion profile and the DSP402 device profile.

3.1.2 Communication objects
Overview The communication objects are standardized with the DS301
CANopen communication profile. The objects can be classified into 4
groups according to their tasks.
— PDO — Special objects
T_PDO1 R_PDOT
T_PDO2 R_PDO2 SYNC
T_PDO3 R_PDO3 EMCY
T_PDO4 R_PDO4
Communication Network
— SDO objects — management
T SDO mm¥ zervices .
R_SDO ode guarding
NMT Heartbeat
Figure 4: Communication objects; the following applies to the perspective of
the network device: T_..: "Transmit", R_..: "Receive"
* PDOs (process data objects) for real-time transmission of process
data
* SDOs (service data object) for read and write access to the object
dictionary
* Objects for controlling CAN messages:
- SYNC object (synchronization object) for synchronization of net-
work devices
- EMCY object (emergency object), for signaling errors of a
device or its peripherals.
* Network management services:
- NMT services for initialization and network control (NMT: net-
work management)
- NMT Node Guarding for monitoring the network devices
- NMT Heartbeat for monitoring the network devices
18 Fieldbus interface
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3 Basics

CAN message

CANopen message

COB ID

Data is exchanged via the CAN bus in the form of CAN messages. A
CAN message transmits the communication object as well as numer-
ous administration and control data.

CAN message
[1] 11 [1] ] o.8Byte | 16 [1]1[1] 7 [>=8]

L L End bits
CRC Acknowledge

Data
Control
RTR bit

— ldentifier
Start bit 9

—— COBID — Data frame
[11Bit | | 0..8Byte
\ T~ [ T —
4 Bit | 7 Bit 0 1 2 3 4 5 6 7

CANopen message (simplified)

Figure 5: CAN message and simplified representation of CANopen message

For work with CANopen objects and for data exchange, the CAN mes-
sage can be represented in simplified form because most of the bits
are used for error correction. These bits are automatically removed
from the receive message by the data link layer of the OSI model, and
added to a message before it is transmitted.

The two bit fields "Identifier" and "Data" form the simplified CANopen

message. The "Identifier" corresponds to the "COB ID" and the "Data"
field to the data frame (maximum length 8 bytes) of a CANopen mes-

sage.

The COB ID (Communication OBject Identifier) has 2 tasks as far as
controlling communication objects is concerned:

* Bus arbitration: Specification of transmission priorities
* Identification of communication objects

An 11 bit COB identifier as per the CAN 3.0A specification is defined
for CAN communication; it comprises 2 parts

* Function code, 4 bits
* Node address (node ID), 7 bits.

Bit|:10 0
coBib [1[2]38[4a]1[2]38]4a[5][6]7

Function code Node ID
0..15 0...127

Figure 6: COB ID with function code and node address
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COB IDs of the communication

The following table shows the COB IDs of the communication objects

objects  with the factory settings. The column "Index of object parameters"

shows the index of special objects with which the settings of the com-

munication objects can be read or modified via an SDO.
Communication object |Function |Node address, COB ID decimal (hexadecimal) Index of object

code node ID [1...127] parameters

NMT Start/Stop Service |0000 0000O0O0O0 |0(0n) -
SYNC object 0001 0000000 [128(80n) 1005 ... 1007
EMCY object 0001 X X X X X X X |128(80n) + node ID 1014p, 10151
T_PDO1" 0011 X X X X X X X |384(180nh) + node ID 1800n
R_PDO1" 0100 X X X X X X ¥ |512(200n) + node ID 1400n
T_PDO2" 0101 X X X X X X X |640 (280n) + node ID 1801n
R_PDO2" 0110 X X X X X X X |768 (300nh) + node ID 1401n
T_PDO3" 0111 X X X X X X X |896 (380n) + node ID 1802h
R_PDO3" 1000 X X X X X x X [1024 (400n) + node ID 1402n
T_PDO4 1001 X X X X x X ¥ [1152 (480n) + node ID 1803
R_PDO4 1010 X X X X X x x ]1280 (500n) + node ID 1403n
T_SDO 1011 X ¥ X X X x X [1408 (580n) + node ID -
R_SDO 1100 X X X X X x ¥ |1536 (600n) + node ID -
NMT error control 1110 X X x X x x X |1792 (700nh) + node ID -
LMT Services ) 1111 110010 x |2020 (7E4n), 2021 (7E5n) -
NMT Identify Service " 1111 110011 2022 (7E6n) -
DBT Services " 1111 1100 x x x |2023 (7E7h), 2024 (7F8n) -
NMT Services 1111 110100 x |2025(7E9), 2026 (7EAn) -

1) Not supported by the device

Table 2: COB IDs of the communication objects

Function code

Node address

Example

COB IDs of PDOs can be changed if required. The assignment pattern
for COB IDs shown corresponds to the factory settings.

The function code classifies the communication objects. Since the bits
of the function code in the COB ID are more significant, the function
code also controls the transmission priorities: Objects with a lower
function code are transmitted with higher priority. For example, an
object with function code "1" is transmitted prior to an object with func-
tion code "3" in the case of simultaneous bus access.

Each network device is configured before it can be operated on the
network. The device is assigned a unique 7 bit node address (node
ID) between 1 (01y) and 127 (7Fy). The device address "0" is reserved
for "broadcast transmissions" which are used to send messages to all
reachable devices simultaneously.

Selection of a COB ID

For a device with the node address 5, the COB ID of the communica-
tion object T_PDO1 is:

384+node ID = 384 (180) + 5 = 389 (185y).
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Data frame

The data frame of the CANopen message can hold up to 8 bytes of
data. In addition to the data frame for SDOs and PDOs, special frame
types are specified in the CANopen profile:

* Error data frame
* Remote data frame for requesting a message

The data frames contain the respective communication objects.

3.1.3 Communication relationships

Master-slave relationship

CANopen uses 3 relationships for communication between network
devices:

* Master-slave relationship

* Client-server relationship
* Producer-consumer relationship

A network master controls the message traffic. A slave only responds
when it is addressed by the master.

The master-slave relationship is used with network management
objects for a controlled network start and to monitor the connection of
devices.

Slave

Master Slave
> |:"> -

Slave
_ Request 5 N

Master Slave
e P ] |

Figure 7: Master - slave relationships

Messages can be interchanged with and without confirmation. If the
master sends an unconfirmed CAN message, it can be received by a
single slave or by all reachable slaves or by no slave.

To confirm the message, the master requests a message from a spe-
cific slave, which then responds with the desired data.

Fieldbus interface
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Client-server relationship

Producer-consumer relationship

A client-server relationship is established between 2 devices. The
"server" is the device whose object dictionary is used during data
exchange. The “client" addresses and starts the exchange of mes-
sages and waits for a confirmation from the server.

A client-server relationship with SDOs is used to send configuration
data and long messages.

—
—— o [
| I

Client

Figure 8: Client-server relationship

The client addresses and sends a CAN message to a server. The
server evaluates the message and sends the response data as an
acknowledgement.

The producer-consumer relationship is used for exchanging messages
with process data, because this relationship enables fast data
exchange without administration data.

A "Producer" sends data, a "Consumer" receives data.

Consumer
Producer Consumer
- Data > -

Consumer
< Request <

Producer Consumer
L> Data > ~|

Consumer

Figure 9: Producer-consumer relationships

The producer sends a message that can be received by one or more
network devices. The producer does not receive an acknowledgement
to the effect that the message was received. The message transmis-
sion can be triggered by

* Aninternal event, for example, "target position reached"

* The synchronization object SYNC

* Arequest of a consumer

See chapter "3.3 Process data communication” for details on the func-

tion of the producer-consumer relationship and on requesting mes-
sages.

22

Fieldbus interface

0198441113779, V1.05, 10.2012



0198441113779, V1.05, 10.2012

LXM32A CANopen

3 Basics

3.2

3.2.1

3.2.2

Service data communication

Overview

SDO data exchange

Message types

Service Data Objects (SDO: Service Data Object) can be used to
access the entries of an object dictionary via index and subindex. The
values of the objects can be read and, if permissible, also be
changed.

Every network device has at least one server SDO to be able to
respond to read and write requests from a different device. A client
SDO is only required to request SDO messages from the object dic-
tionary of a different device or to change them in the dictionary.

The T_SDO of an SDO client is used to send the request for data
exchange; the R_SDO is used to receive. The data frame of an SDO
consist of 8 bytes.

SDOs have a higher COB ID than PDOs; therefore, they are transmit-
ted over the CAN bus at a lower priority.

A service data object (SDO) transmits parameter data between 2 devi-
ces. The data exchange conforms to the client-server relationship.
The server is the device to whose object dictionary an SDO message
refers.

Client
R_SDO T_SDO

Request
——fcoBID] Data |F——

coBID| Data | ‘
Response
T_SDO R_SDO

Server

—

CAN

Figure 10: SDO message exchange with request and response

Client-server communication is triggered by the client to send parame-
ter values to the server or to get them from the server. In both cases,
the client starts the communication with a request and receives a
response from the server.
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3.2.3

SDO message

Example

COB ID and data frame

Evaluation of numeric values

Put simply, an SDO message consists of the COB ID and the SDO
data frame, in which up to 4 bytes of data can be sent. Longer data
sequences are distributed over multiple SDO messages with a special
protocol.

The device transmits SDOs with a data length of up to 4 bytes.
Greater amounts of data such as 8 byte values of the data type "Visi-
ble String 8" can be distributed over multiple SDOs and are transmit-
ted successively in blocks of 7 bytes.

The following illustration shows an example of an SDO message.

SDO = o|1|2|83|4|5|6]|7
43 1 00 | 10 | 00 | 92 [ O1 [ 02 | OO
[ | [ |
LData
COB ID Sublndex
(581p) Index

Command Code

Figure 11: SDO message, example

R_SDO and T_SDO have different COB IDs.
The data frame of an SDO messages consists of:

* Command Code: The command code contains the SDO message
type and the data length of the transmitted value.

* Index: Index of the object.
* Subindex: Subindex of the object.
* Data: Data of up to 4 bytes of the object.

Index and data are transmitted left-aligned in Intel format. If the SDO
contains numerical values of more than 1 byte in length, the data must
be rearranged byte-by-byte before and after a transmission.

Index: Data:
581 0 1 2 3 4 5 6 7
43 100 | 10 | 00 | 92 | 01 | 02 | OO
S
Hex: 10 00y, 00 02 01 92

Figure 12: Rearranging numeric values greater than 1 byte
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3.24

Writing data

ccd coding

Reading and writing data

The client starts a write request by sending index, subindex, data
length and value.

The server sends a confirmation indicating whether the data was cor-
rectly processed. The confirmation contains the same index and sub-
index, but no data.

Client Server
R —

Write request 0 1 5 3 2 | 5 | 6 | 7
 —— [e—
COB D | | ccd | 'L | X Isiax Data

ccd=23h| | | | Data
ccd= 27h| | | | Data | e
ccd= 2Bh| | | | Data |/|/
cod=2Fh| | | |pate| | |
-—
0 1 > 3 2 ‘ 5 | 6 | 7 Write response
COBID | | ced |'3% | i Isidx Data )
ocoseon| | | |71 7]

Figure 13: Writing parameter values

Unused bytes in the data field are shown with a slash in the graphic.
The content of these data fields is not defined.

The table below shows the command code for writing parameter val-
ues. It depends on the message type and the transmitted data length.

Message type Data length used

4 byte |3 byte |2byte |1 byte

Write request 23n 27n 2Bh 2Fh Transmitting param-

eters

Write response | 60n 60n 60n 60n Confirmation

Error response 80n 80n 80n 80n Error

Table 3: Command code for writing parameter values
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Reading data

ccd coding

Error response

The client starts a read request by transmitting the index and subindex
that point to the object or part of the object whose value it wants to
read.

The server confirms the request by sending the desired data. The
SDO response contains the same index and subindex. The length of
the response data is specified in the command code "ccd".

Client Server
Read request 0 1 5 3 2 ‘ 5 | 6 | 7]
coB D | | ced |3 | 19K Isiax Data '
loco=aon] | | [ 7|77
-
0 1 > 3 2 | 5 | 6 | 7 Read response
COB ID | | ccd [|'9 |1 sy Data )
ccd=43h| | | | Data
ccd= 47h| | | | Data | e
ccd= 4Bh| | | | Data | yd | yd
ccd=aFh| | | |pate] | |~

Figure 14: Reading a parameter value

Unused bytes in the data field are shown with a slash in the graphic.
The content of these data fields is not defined.

The table below shows the command code for transmitting a read
value. It depends on the message type and the transmitted data
length.

Message type |Data length used

4 byte |3 byte |2 byte |1 byte
Read request  |40n 40n 40n 40n
Read response [43h 47h 4Bh 4Fy

Error response |80n 80n 80n 80n Error

Request read value

Return read value

Table 4: Command code for transmitting a read value

If a message could not be evaluated, the server sends an error mes-
sage. See chapter "7.4.3 SDO error message ABORT" for details on
the evaluation of the error message.

Client Server
-—
0 ] > 3 2 | 5 | 6 | 7 Error response
COBID || ced |3 | 19X Isiax Data
ced: | 80 | | | | | | :— Byte 4...7
________________ 1 Error code

Figure 15: Response with error message (error response)
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3.25 Reading data longer than 4 bytes

Reading data

If values of more than 4 bytes are to be transmitted with an SDO mes-
sage, the message must be divided into several read requests. Each
read request consists of 2 parts.

* Request by the SDO client,
* Confirmation by the SDO server.

The read request by the SDO client contains the command code "ccd"
with the toggle bit and a data segment. The confirmation also contains
a toggle bit in the command code "ccd". In the first read request, the
toggle bit has the value "0", in the subsequent read requests it toggles
between 1 and 0.

The client starts a read request by transmitting the index and subindex
that point to the object whose value it wants to read.

The server confirms the read request with the command code 41, the
index, the subindex and the data length of the object to be read. The
command code 41, indicates that the object has data with a length of
more than 4 bytes.

Client Server
—_—
read requesth 0 1 D) 3 4 | 5 I 6 | 7
COB-ID| | ccd | ldxp] Idx, [Sidx Data
oca=aon] | | [ -17]
) 0 1 > 3 4 | 5 | 6 | 7 ﬂread response‘
~— N
COB-ID| | ccd | ldx, Idx |Sidx Data
| ccd= 41h| | | | Length of data |

Figure 16: First read request

The data is requested by means of further read requests. The data is
transmitted in messages with 7 bytes each.

The client must continue to start read requests until all data is trans-
mitted.
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Client Server
—_—
read request o[1[2[3[4a[s5]6][7
e 0
Toggle Bit=0 |COB-ID ccd Data
L D D D o o e
-

| 0] 1] 23] 4]5]e6]7] eadreseonse
\‘_l N

COB-ID| | ccd Data Toggle Bit =0

| ccd=00h | Data I
—_—
read request o128 [4a[5]6]7
_ v
Toggle Bit = 1 COB-ID| | ccd Data
o Vo o o D
-

0 1 | > | 3 | 2 | 5 I 6 | 7 ﬂread response‘
e

COB-ID| | ccd Data Toggle Bit = 1

|ccd=10h | Data I

read request
4“} mmm

Toggle Bit=0

Figure 17: Additional read requests

It is possible to detect whether all data has been transmitted on the
basis of the command code of the server. Once all data has been
transmitted, the command code of the server indicates the length of
the remaining response data and, by the same token, the end of the
transmission.
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Client Server
—
_fead request o[1[2[3[4][5]6]7 ;
—_
Toggle Bit=? |COB-ID| | ccd Data

cod=6oh7on| | | | ||| |

-

o[ 1234567 |.readresponse
P —
coB-ID| | ced Data Toggle Bit = 2
ccd=01h/11h | Data
ced=03h/13h | Data L~
ccd=05h/15h | Data 1~

ced=07h/7h | Data P e
ccd=09hl19h| Data |/|/|/|/
cod=0Bh/1Bh| Data | | | ~| |~
e o P P P e e e

Figure 18: Final read request
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3.3

3.3.1

3.3.2

Process data communication

Overview

PDO data exchange

Process data objects (PDO: Process Data Object) are used for real-
time data exchange of process data such as actual and reference val-
ues or the operating state of the device. Transmission is very fast
because the data is sent without additional administration data and
data transmission acknowledgement from the recipient is not required.

The flexible data length of a PDO message also increases the data
throughput. A PDO message can transmit up to 8 bytes of data. If only
2 bytes are assigned, only 2 data bytes are sent.

The length of a PDO message and the assignment of the data fields
are specified by PDO mapping. See chapter “3.3.5 PDO mapping" for
additional information.

PDO messages can be exchanged between devices that generate or
process process data.

PDO Consumer PDO Consumer
R_PDO R_PDO
COB-ID| Data | ﬂ 1 ﬁ 1
i | CAN L]
T_PDO R_PDO
PDO Producer PDO Consumer

Figure 19: PDO data exchange

Data exchange with PDOs follows to the producer-consumer relation-
ship and can be triggered in 3 ways

* Synchronized
* Event-driven, asynchronous

The SYNC object controls synchronized data processing. Synchro-
nous PDO messages are transmitted immediately like the standard
PDO messages, but are only evaluated on the next SYNC. For exam-
ple, several drives can be started simultaneously via synchronized
data exchange.

The device immediately evaluates PDO messages that are called on
request or in an event-driven way.

The transmission type can be specified separately for each PDO with
subindex 02;, (transmission type) of the PDO communication parame-
ter. The objects are listed in Table 5.
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3.33 PDO message

T_PDO, R_PDO One PDO each is available for sending and receiving a PDO mes-

PDO settings

Activating PDOs

Example

sage:

* T_PDO to transmit the PDO message (T: Transmit),
* R_PDO to receive PDO messages (R: Receive).

The following settings for PDOs correspond to the defaults for the
device, unless otherwise specified. They can be read and set via
objects of the communication profile.

The device uses 8 PDOs, 4 receive PDOs and 4 transmit PDOs. By
default, the PDOs are evaluated or transmitted in an event-driven way.

The PDO settings can be read and changed with 8 communication
objects:

Object Meaning

1st receive PDO parameter (1400n) Settings for R_PDO1
2nd receive PDO parameter (14015) | Settings for R_PDO2
3rd receive PDO parameter (1402y) Settings for R_PDOS3
4th receive PDO parameter (1403n) Settings for R_PDO4
1st transmit PDO parameter (1800n) | Settings for T_PDO1
2nd transmit PDO parameter (1801r) |Settings for T_PDO2
3rd transmit PDO parameter (1802n) | Settings for T_PDOS3
4th transmit PDO parameter (1803n) | Settings for T_PDO4

Table 5: Communication objects for PDO

With the default PDO settings, R_PDO1 and T_PDO1 are activated.
The other PDOs must be activated first.

A PDO is activated with bit 31 (valid bit) in subindex 01y, of the respec-
tive communication object:

Subindex 01h  Objects 140xh, 180xh (x: 0, 1, 2, 3)
31(MSB) 10

‘ 23 15 o 0
|J|||||||||||||||||||‘||||||||||,

L valid-Bit \
0: PDO activated
1: PDO not activated COB-ID

Figure 20: Activating PDOs via subindex 01n, bit 31

Setting for R_PDO3 in object 1402,

* Subindex 01, = 8000 04xx,: R_PDOS3 not activated
* Subindex 01, = 0000 04xxn: R_PDOS activated.

Values for "x" in the example depend on the COB ID setting.
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PDO time intervals

Receive PDOs

R_PDO1

R_PDO2

R_PDO3

The time intervals "inhibit time" and "event timer" can be set for each
transmit PDO.

* The time interval "inhibit time" can be used to reduce the CAN bus
load, which can be the result of continuous transmission of
T_PDOs. If an inhibit time not equal to zero is entered, a transmit-
ted PDO will only be re-transmitted after the inhibit time has
elapsed. The time is set with subindex 03;.

* The time interval "event timer" cyclically triggers an event mes-
sage. After the time intervals has elapsed, the device transmits the
event-controlled T_PDO. The time is set with subindex 05y.

The objects for R_PDO1, R_PDO2, R_PDO3 and R_PDO4 are pre-
set.

COB-ID 0| 1
R_PDO1 550, +Node-D| | X [ X
[
L Controlword (6040n)
COB-ID 0| 1 2| 3] 4|5
R_PDO2 300;,+Node-ID X| x| x| x| x| x
[ Il |
L Target position (607An)
—— Controlword (6040n)
COB-ID 0| 1 2| 3] 4|5
R_PDO3  [400,+Node-ID| [ X | X | X [ X [ X | X
[ Il L |

Target velocity (60FFh)
—— Controlword (6040n)

COB-ID 0 1 2 3 4 5 6 7
R_PDO4  5oo,+Node-ID| [ X | X | X | X [ X | X | X | X

Figure 21: Receive PDOs

R_PDO1 contains the control word, object controlword (6040h),
of the state machine which can be used to set the operating state of
the device.

R_PDO1 is evaluated asynchronously, i.e. it is event-driven. R_PDO1
is preset.

With R_PDO2, the control word and the target position of a motion
command, object target position (607An), are received for a
movement in the operating mode "Profile Position".

R_PDO2 is evaluated asynchronously, i.e. it is event-driven. R_PDO2
is preset.

For details on the SYNC object see chapter "3.4 Synchronization".

R_PDOS contains the control word and the target velocity, object
Target velocity (60FFh), for the operating mode "Profile Veloc-

ity".

R_PDOQOS is evaluated asynchronously, i.e. it is event-driven. R_PDO3
is preset.
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R_PDO4

Transmit PDOs

T_PDO1

T_PDO2

T_PDO3

T_PDO4

R_PDO4 is used to transmit vendor-specific object values. By default,
R_PDO4 is empty.

R_PDO4 is evaluated asynchronously, i.e. it is event-driven.

The R_PDOs can be used to map various vendor-specific objects by
means of PDO mapping.

The objects for T_PDO1, T_PDO2, T_PDO3 and T_PDO4 can be
changed by means of PDO mapping.

COB-ID 0| 1
T_PDO1 180,+Node-ID| | X | X
|

L Statusword (6041n)

T PDO2 COB-ID 0| 1 2 | 3] 4|5

280+Node-ID| | X | X | X | X | X | X
[ Il |

L Position actual value (6064)
— Statusword (6041y)

COB-ID 0 1 2 3
380+Node-ID| [ X | X | X | X

5

T_PDO3
X

4
X

L Velocity actual value (606Ch)

— Statusword (6041y)

COB-ID 0| 1 2| 3
480,+Node-ID| [ X | X | X | X

N

5 6 | 7

T_PDO4
- X | X | X

x

Figure 22: Transmit PDOs

T_PDO1 contains the status word, object statusword (6041y), of
the state machine.

T_PDO1 is transmitted asynchronously and in an event-driven way
whenever the status information changes.

T_PDO2 contains the status word and the actual position of the motor,
object Position actual value (6064h),to monitor movements
in the operating mode "Profile Position".

T_PDO2 is transmitted after receipt of a SYNC object and in an event-
driven way.

T_PDO3 contains the status word and the actual velocity, object
Velocity actual value (606Ch), for monitoring the actual
velocity in the operating mode "Profile Velocity".

T_PDOQS is transmitted asynchronously and in an event-driven way
whenever the status information changes.

Vendor-specific object values (for monitoring) are transmitted with
T_PDOA4. By default, T_PDO4 is empty.

T_PDO4 is transmitted asynchronously and in an event-driven way
whenever the data changes.

The T_PDOs can be used to map various vendor-specific objects via
PDO mapping.

Fieldbus interface

33



3 Basics

LXM32A CANopen

3.3.4

PDO events

The parameters CANpdolEvent ... CANpdo4Event are used to spec-
ify the objects which are to trigger an event.

Example: If CANpdol1Event = 1 only a change to the first PDO object
triggers an event. If CANpdolEvent = 15, each change to a PDO
object triggers an event.

Parameter name |Description Unit Data type |Parameter address
HMI menu Minimum value |R/W via fieldbus
HMI name Factory setting |Persistent
Maximum value |Expert
CANpdolEvent PDO 1 event mask - UINT16 CANopen 3041:Bn
Changes of values in the object trigger an ? g}\%ﬁ 6 Modbus 16662
event: 15 _
Bit 0: First PDO object )
Bit 1: Second PDO object
Bit 2: Third PDO object
Bit 3: Fourth PDO object
Changed settings become active immedi-
ately.
CANpdo2Event PDO 2 event mask - UINT16 CANopen 3041:Ch
Changes of values in the object trigger an (1) gmﬁ 6 Modbus 16664
event: 15 .
Bit 0: First PDO object }
Bit 1: Second PDO object
Bit 2: Third PDO object
Bit 3: Fourth PDO object
Changed settings become active immedi-
ately.
CANpdo3Event PDO 3 event mask - UINT16 CANopen 3041:Dn
Changes of values in the object trigger an ? g}w—w Modbus 16666
event: 15 N
Bit O: First PDO object )
Bit 1: Second PDO object
Bit 2: Third PDO object
Bit 3: Fourth PDO object
Changed settings become active immedi-
ately.
CANpdo4Event PDO 4 event mask - UINT16 CANopen 3041:En
Changes of values in the object trigger an (1)5 g}w—m Modbus 16668
event: 15 )

Bit O: First PDO object
Bit 1: Second PDO object
Bit 2: Third PDO object
Bit 3: Fourth PDO object

Changed settings become active immedi-
ately.
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3.3.5 PDO mapping

Up to 8 bytes of data from different areas of the object dictionary can
be transmitted with a PDO message. Mapping of data to a PDO mes-
sage is referred to as PDO mapping.

Chapter "8.3 Assignment object group 3000," contains a list of vendor-
specific objects that are available for PDO mapping.

The picture below shows the data exchange between PDOs
and object dictionary on the basis of two examples of objects in
T_PDO4 and R_PDO4 of the PDOs.

— Status word (6041p)
— Status word (6041r) Position actual value
r (6064)
T_PDO4 —1 T_PDO4
T _PDOs COB ID 0 1 COBID 0 1 2 3 4 5
481h 10 | OA 481h 10 [OA | 03 | 11 | OE | 00
| .
A A
6040h  00h Control word -—-100 1F
6041h  00h Status word 0A 10 —‘_
6064h  00h Position actual value 00 0OE 11 03
607Ah  00h Target position A 00 00 OA 00
I
1
> 1
1
1
R_PDO4 | — R_PDO4 I 1 L 1
R_PDOs COB ID 0 1 COB ID 0 1 2 8 4 5
501h 1F | 00 501h 1F [ 00 | 00 [ OA | 00 | OO
N—
L Target position (607An)
— Control word (6040n)

— Control word (6040n)

Figure 23: PDO mapping, in this case for a device with node address 1

Dynamic PDO mapping

The device uses dynamic PDO mapping. Dynamic PDO mapping
means that objects can be mapped to the corresponding PDO using
adjustable settings.

The settings for PDO mapping are defined in an assigned communica-
tion object for each PDO.

Object PDO mapping for |Type

1st receive PDO mapping (1600n) R_PDO1 Dynamic
2nd receive PDO mapping (1601h) R_PDO2 Dynamic
3rd receive PDO mapping (1602n) R_PDO3 Dynamic
4th receive PDO mapping (1603h) R_PDO4 Dynamic
1st transmit PDO mapping (1A00r) T_PDO1 Dynamic
2nd transmit PDO mapping (1A01h) T_PDO2 Dynamic
3rd transmit PDO mapping (1A02n) T_PDOS3 Dynamic
4th transmit PDO mapping (1A03h) T_PDO4 Dynamic
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Structure of the entries

Up to 8 bytes of 8 different objects can be mapped in a PDO. Each
communication object for setting the PDO mapping provides 4 subin-
dex entries. A subindex entry contains 3 pieces of information on the
object: the index, the subindex and the number of bits that the object
uses in the PDO.

PDO mapping object LSB
ooh |2 31 15 7 0 Bit

0th | 6041h|00h|10h | _— |
02h |606Ch|00h | 20h

xx xxh | xxh | xxh |
B | | 1
Index Subindex Object length

Figure 24: Structure of entries for PDO mapping

Subindex 00, of the communication object contains the number of
valid subindex entries.

Object length Bit value
08n 8 bits

10n 16 bits
20n 32 bits
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PDO mapping objects
Index Subindex |Object PDO Data Parameter name |Takes effect
type
3006h 1 Acceleration and deceleration of |[R_PDO |[UINT16 |RAMP_v_sym Next movement
the motion profile for velocity
3008h 1 Physical status of the digital T_PDO |[UINT16 |_IO_act -
inputs and outputs
3008h 15 Status of digital inputs T_PDO |UINT16 |_IO DI _act -
3008h 16 Status of digital outputs T_PDO |UINT16 |_IO_DQ_act -
3008h 17 Setting the digital outputs R_PDO |UINT16 |IO_DQ set -
directly
300An 6 Qapture input 1 captured posi- |T_PDO |UINT32 |_CaplPos -
tion
300An Capture input 1 event counter |T_PDO |UINT16 |_CaplCount -
301Bh JActivation of operating mode R_PDO |UINT16 |JOGactivate Immediately
0g
301Cn Action word T_PDO |UINT16 |_actionStatus |-
301En Total motor current T_PDO |INT16 I act -
301Fn Actual position of profile genera- |T_PDO |INT32 _RAMP p act -
tor
Index Subindex |Object PDO Data Parameter name |Takes effect
type
6040n 0 Controlword R_PDO |UINT16 |DCOMcontrol Immediately
6041y 0 Statusword T_PDO |UINT16 |_DCOMstatus -
6060n 0 Modes of Operation R_PDO |INT8 DCOMopmode Immediately
6061n 0 Modes of Operation Display T_PDO |INT8 _DCOMopmd_act |-
6063h 0 Position actual Value T_PDO |[INT32 _p_actlInt -
6064nh 0 Position actual Value T_PDO |INT32 _p_act -
606Chn 0 Velocity actual value T_PDO |INT32 _v_act -
6071n 0 Target Torque R_PDO |INT16 PTtg_target Immediately
6077h 0 Torque actual Value T_PDO |[INT16 _tg act -
607An 0 Target position R_PDO |INT32 PPp_target Immediately
6081h 0 Profile velocity R_PDO |UINT32 |PPv_target Next movement
6083h 0 Profile acceleration R_PDO |UINT32 |RAMP_v_acc Next movement
6084 0 Profile deceleration R_PDO |UINT32 |RAMP_v_dec Next movement
6087 0 Torque slope R_PDO |UNIT32 |RAMP_tqg slope |Immediately
60FFh 0 Target velocity R_PDO |INT32 PVv_target Immediately

Fieldbus interface

37



3 Basics

LXM32A CANopen

34 Synchronization

Time values for synchronization

Synchronous data transmission

The synchronization object SYNC controls the synchronous exchange
of messages between network devices for purposes such as the
simultaneous start of multiple drives.

The data exchange conforms to the producer-consumer relationship.
The SYNC object is transmitted to all reachable devices by a network
device and can be evaluated by the devices that support synchronous
PDOs.

SYNC Consumer SYNC Consumer

- OS] it 1 ] 1 -

CAN

SYNC Producer SYNC Consumer

Figure 25: SYNC message

Two time values define the behavior of synchronous data transmis-
sion:

* The cycle time specifies the time intervals between 2 SYNC mes-
sages. It is set with the object Communication cycle
period (1006n).

* The synchronous time window specifies the time span during
which the synchronous PDO messages must be received and
transmitted. The time window is set with the object Synchronous
window length (1007n).

SYNC Hmﬂﬂﬂﬂ
\ \

T_PDO (status) j> CAN bus
R_PDO (controller)
SYNC [I
: LR |
|
|

] \

Synchronous \ Process
time window R_PDO data
Cycle time

Figure 26: Synchronization times

From the perspective of a SYNC recipient, in one time window the sta-
tus data is transmitted first in a T_PDO, then new control data is
received via an R_PDO. However, the control data is only processed
when the next SYNC message is received. The SYNC object itself
does not transmit data.
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Cyclic ad acyclic data transmission

COB ID, SYNC object

"Start" PDO

Synchronous exchange of messages can be cyclic or acyclic.

T_PDO1: acyclical
T_PDO2: cyclical

/
ﬂW ﬁﬂT HT ﬁﬁT nﬁﬂT ﬁ%ﬂ%[ﬂ

Figure 27: Cyclic and acyclic transmission

In the case of cyclic transmission, PDO messages are exchanged
continuously in a specified cycle, for example with each SYNC mes-
sage.

If a synchronous PDO message is transmitted acyclically, it can be
transmitted or received at any time; however, it will not be valid until
the next SYNC message.

Cyclic or acyclic behavior of a PDO is specified in the subindex
transmission type (02n) of the corresponding PDO parameter,
for example, in the object 1st receive PDO parameter (1400h:
02n) for R_PDO1.

For fast transmission, the SYNC object is transmitted unconfirmed and
with high priority.

The COB ID of the SYNC object is set to the value 128 (805) by
default. The value can be changed after initialization of the network
with the object COB-ID SYNC Message (1005n)

With the default settings of the PDOs, R_PDO1 ... R_PDO4 and
T_PDO1 ... T_PDO#4 are received and transmitted asynchronously.
T_PDO2 ... T_PDOQOg3 are transmitted additionally after the event timer
has elapsed. The synchronization allows an operating mode to be
started simultaneously on multiple devices so that, for example, the
feed of a portal drive with several motors can be synchronized.

Fieldbus interface
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3.5

3.5.1

Emergency object service

Boot-up message

The emergency object service signals internal errors via the CAN bus.
The error message is transmitted to the network devices with an
EMCY object according to the Consumer-Producer relationship.

EMCY-Consumer EMCY-Consumer
il ﬁl
| CAN El

EMCY-Producer EMCY-Consumer

Figure 28: Error message via EMCY objects

The communication profile DS301, version 3.0, defines an additional
task for the EMCY object: sending a boot-up message. A boot-up
message informs the network devices that the device that transmitted
the message is ready for operation in the CAN network.

The boot-up message is transmitted with the COB ID 700h + node ID
and one data byte (00h).

Error evaluation and handling

EMCY message

If an error occurs, the device switches to the operating state 9 Fault as
per the CANopen state machine. At the same time, it transmits an
EMCY message with error register and error code.

0] 1 2|1 3] 4]|5]6])|7
12| 22| 00| 00| 00 | OO | OO | OO

\ I | [ |
L Manufacturer specific error field
Error register

81

~— Error code Error code | o 1
COB-ID (80ph+ Node-ID) 12 | 22
2212y,

Figure 29: EMCY message

Bytes O ... 1: Error code (as per DS301)
The value is also saved in the object Predefined error field
(1003:1h).

Byte 2: Error register
The value is also saved in the object Error register (1001n),
see "7.4.1 Error register ".

Bytes 3 ... 4: Reserved
Byte 5: PDO: Number of the PDO

Bytes 6 ... 7: Vendor-specific error number
The value is also saved in the object Error code (603Fh).
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COB ID

Error register and error code

Error memory

The COB ID for each device on the network supporting an EMCY
object is determined on the basis of the node address:

COB ID = Function code EMCY obiject (80r) + node ID

The function code of the COB ID can be changed with the object
COB-ID emergency (1014n).

The error register contains bit-coded information on the error. Bit 0
remains set as long as an error is active. The remaining bits identify
the error type. The exact cause of error can be determined on the
basis of the error code. The error code is transmitted in Intel format as
a 2 byte value; the bytes must be reversed for evaluation.

See chapter "7 Diagnostics and troubleshooting” for a list of the error
messages and error responses by the device as well as remedies.

The device saves the error register in the object Error register
(1001n) and the last error that occurred in the object Error code
(603Fh) . The last 10 error messages are stored in the object

FLT err num (303C:1s) inthe orderin which the errors occurred.
FLT MemReset (303B:5n) resets the read pointer of the error
memory to the oldest error.

Fieldbus interface
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3.6

Network management services

NMT services

Network management (NMT) is part of the CANopen communication
profile; it is used to initialize the network and the network devices and
to start, stop and monitor the network devices during operation on the
network.

NMT services are executed in a master-slave relationship. The NMT
master addresses individual NMT slaves via their node address. A
message with node address "0" is broadcast to all reachable NMT
slaves simultaneously.

NMT
slave

NMT | | NMT
master | | slave

NMT
slave

L

CAN

NMT NMT
slave slave

Figure 30: NMT services via the master-slave relationship

The device can only take on the function of an NMT slave.
NMT services can be divided into 2 groups:

* Services for device control, to initialize devices for CANopen com-
munication and to control the behavior of devices during operation
on the network.

* Services for connection monitoring to monitor the communication
status of network devices.

- "Node guarding" for monitoring the connection of an NMT slave
- "Life guarding" for monitoring the connection of an NMT master

- "Heartbeat" for unconfirmed connection messages from network
devices.
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3.6.1

NMT state machine

Initialization

NMT services for device control

The NMT state machine describes the initialization and states of an
NMT slave during operation on the network.

Reset >

|

| Reset

| Application >
|

Communication

SDO, EMCY
NMT

NMT

- )
Stopped [ C

Operational

PDO, SDO, SYNC
EMCY, NMT

Figure 31: NMT state machine and available communication objects

To the right, the graphic shows the communication objects that can be
used in the specific network state.

An NMT slave automatically runs through an initialization phase after
the supply voltage is switched on (power on) to prepare it for CAN bus
operation. On completion of the initialization, the slave switches to the
operating state "Pre Operational" and sends a boot-up message.
From now on, an NMT master can control the operational behavior of
an NMT slave on the network via 5 NMT services, represented in the
above illustration by the letters A to E.

NMT service

Transition

Meaning

Start remote node
(Start network node)

A

Transition to operating state "Operational”
Start normal operation on the network

Stop remote node
(Stop network node)

B

Transition to operating state "Stopped"

Stops communication of the network device on the network. If connection
monitoring is active, it remains on. If the power stage is enabled (operating
state "Operation Enabled" or "Quick Stop"), an error of error class 2 is trig-
gered. The motor is stopped and the power stage disabled.

Enter Pre-Operational
(Transition to "Pre-Opera-
tional")

Transition to operating state "Pre-Operational"
The communication objects except for PDOs can be used.

The operating state "Pre-Operational" can be used for configuration via
SDOs:

- PDO mapping

- Start of synchronization

- Start of connection monitoring

Reset node D Transition to operating state "Reset application”

(Reset node) Load stored data of the device profiles and automatically switch via operating
state "Reset communication" to "Pre-Operational”.

Reset communication E Transition to operating state "Reset communication”

(Reset communication
data)

0198441113779, V1.05, 10.2012

Load stored data of the communication profile and automatically transition to
operating state "Pre-Operational". If the power stage is enabled (operating
state "Operation Enabled" or "Quick Stop"), an error of error class 2 is trig-
gered. The motor is stopped and the power stage disabled.

Persistent data memory

When the supply voltage is switched on (power on), the device loads
the saved object data from the non-volatile EEPROM for persistent
data to the RAM.

Fieldbus interface
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NMT message The NMT services for device control are transmitted as unconfirmed
messages with the COB ID = 0 . By default, they have the highest pri-
ority on the CAN bus.

The data frame of the NMT device service consists of 2 bytes.

NMT | Byte 0 1 = é\llg/lv-lt—a
Master —>|:{>|II |:>
NMT
‘ L Node ID Slave
COB ID Command specifier
NMT
™| Slave

Figure 32: NMT message

The first byte, the "Command specifier”, indicates the NMT service

used.

Command Specifier NMT service Transition
1 (01n) Start remote node A

2 (02n) Stop remote node B

128 (80n) Enter Pre-Operational C

129 (81h) Reset node D

130 (82n) Reset communication E

The second byte addresses the recipient of an NMT message with a
node address between 1 and 127 (7F,). A message with node
address "0" is broadcast to all reachable NMT slaves.
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3.6.2

COB ID

Structure of the NMT message

Configuration

NMT-service Node Guarding/Life Guarding

The communication object NMT error control (700n+Node-1ID)
is used for connection monitoring. The COB ID for each NMT slave is
determined on the basis of the node address:

COB ID = function code NMTerror control (700n) + Node-1ID.

After a request from the NMT master, the NMT slave responds with
one data byte.

COB ID
-——- 4>|:>|:{> -
f Master Slave
Guard - - <):|4 777777
time
J ———————— 4>|:>|:{>4>
- <):|4 777777
—' ———————— 4>|:>|:{>4>
- <):|4 777777
Bit7 6 0 Bit7 6 0

[05h] = [o]o[o]o[0[1]0]1] [85h] =[1]o[o]ojo]1]0]1]

Figure 33: Acknowledgement of the NMT slave

Bits O to 6 identify the NMT state of the slave:

* 4 (04y): "Stopped"

* 5 (05y): "Operational”

* 127 (7F:): "Pre-Operational”

After each "guard time" interval, bit 7 switches toggles between "0"
and "1", so the NMT master can detect and ignore a second response

within the "guard time" interval. The first request when connection
monitoring is started begins with bit 7 = 0.

Connection monitoring must not be active during the initialization
phase of a device. The status of bit 7 is reset as soon as the device
runs though the NMT state "Reset communication”.

Connection monitoring remains active in the NMT state "Stopped".
Node Guarding/Life Guarding is configured via:

* Guard time (100Cy)
* Life time factor (100Dy)

Fieldbus interface
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Connection error

The NMT master signals a connection error to the master program in

the following cases:

* The slave does not respond within the "guard time" period.
* The NMT state of the slave has changed without a request by the

NMT master.

The illustration below shows an error message after the end of the
third cycle because of a missing response from an NMT slave.

Master

Request

Response

Request

Response

Request

No
response

Slave |

Figure 34: "Node Guarding" and "Life Guarding" with time intervals
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Time intervals

Start of monitoring

NMT service Heartbeat

The optional Heartbeat protocol replaces the node guarding/life guard-
ing protocol. It is recommended for new device versions.

A heartbeat producer transmits a heartbeat message cyclically at the
frequency defined in the object Producer heartbeat time
(1017n) . One or several consumers can receive this message.
Producer heartbeat time (1016 n) = 0 deactivates heart-
beat monitoring.

The relationship between producer and consumer can be configured
with objects. If a consumer does not receive a signal within the period
of time set with Consumer heartbeat time (1016n), it generates
an error message (heartbeat event). Consumer heartbeat time

(101le6n) = O deactivates monitoring by a consumer.
COB ID _
7( - == 704h — 1
Producer Consumer|™ T
Heartbeat - ?
pr(t)i(rtjg er Heartbeat
‘ COB ID el
fffffffff —»——>| 704h =] - |
s 1
Node ID=04h 1

Figure 35: "Heartbeat" monitoring

Data byte for NMT state evaluation of the "Heartbeat" producer:

* 0(00y): "Boot-Up"

* 4 (04y): "Stopped"

* 5 (05y): "Operational”

* 127 (7F:): "Pre-Operational”

The time intervals are set in increments of 1 ms steps; the values for
the consumer must not be less than the values for the producer.
Whenever the "Heartbeat" message is received, the time interval of
the producer is restarted.

"Heartbeat" monitoring starts as soon as the time interval of the pro-
ducer is greater than zero. If "Heartbeat" monitoring is already active
during the NMT state transition to "Pre-Operational”, "Heartbeat" mon-
itoring starts with sending of the boot-up message. The boot-up mes-
sage is a Heartbeat message with one data byte 00.

Devices can monitor each other via "Heartbeat" messages. They
assume the function of consumer and producer at the same time.

Fieldbus interface
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4 Installation

4

A WARNING

SIGNAL AND DEVICE INTERFERENCE

Signal interference can cause unexpected responses of the device.

* Install the wiring in accordance with the EMC requirements.
* Verify compliance with the EMC requirements.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

For information on installation of the device and connecting the device
to the fieldbus see the product manual.
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5 Commissioning

S

A WARNING

LOSS OF CONTROL

The product is unable to detect an interruption of the network link if
connection monitoring is not active.

* Verify that connection monitoring is on.

* The shorter the time for monitoring, the faster the detection of the
interruption.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

A WARNING

UNINTENDED OPERATION

* Do not write values to reserved parameters.

* Do not write values to parameters unless you fully understand the
function.

* Run initial tests without coupled loads.

* Verify correct word order for fieldbus communication.

* Do not establish a fieldbus connection unless you have fully
understood the communication principles.

* Only start the system if there are no persons or obstructions in
the hazardous area.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

Using the library considerably facilitates controlling the device. The
library is available for download from the Internet.
http.//www.schneider-electric.com

5.1 Commissioning the device

For installation in the network, the device must first be properly instal-
led (mechanically and electrically) and commissioned.

> Commission the device as per product manual.

Fieldbus interface
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5.2

Address and baud rate

Up to 64 devices can be addressed in a CAN bus network segment
and up to 127 devices in the extended network. Each device is identi-
fied by a unique address. The default node address for a device is 0.

The default baud rate is 250 kBaud.

Setting address and baud rate

P Each device must be assigned its own node address, i.e. any given
I node address may be assigned only once in the network.

After the initialization, the CAN interface must be configured. You
must assign a unique network address (node address) to each device.
The transmission rate (baud rate) must be the same for all devices in

the network.

> Enter the network address. The network address is stored in the
parameter CANaddress (Lafd).

> Set the transmission rate in the parameter CANbaud (Cobd) to
meet the requirements of your network.

The settings are valid for CANopen and for CANmotion.

Parameter name |Description Unit Data type |Parameter
HMI menu Minimum value |R/W address via field-
HMI name Factory setting |Persistent bus
Maximum value |Expert
CANaddress CANopen address (node number) -
fonF - Coll- Changed settings become active the next 1 Ré\rN
LonF - FSu- time the product is switched on. 197 p '
CoRd
CANbaud CANopen baud rate -
50 R/W
ConF - Lofl- 50 kBaud / 50 : 50 kBaud 250 per.
ConF - FSu- 125 kBaud / 125 : 125 kBaud 1000 -

Cobd

250 kBaud / 250 : 250 kBaud
500 kBaud / 500 : 500 kBaud
1 MBaud / 000 : 1 MBaud

Changed settings become active the next
time the product is switched on.
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6 Operation

6 Operation

6

The chapter "Operation" describes the basic operating states, operat-
ing modes and functions of the device.

A WARNING

UNINTENDED OPERATION

Do not write values to reserved parameters.

Do not write values to parameters unless you fully understand the
function.

Run initial tests without coupled loads.

Verify correct word order for fieldbus communication.

Do not establish a fieldbus connection unless you have fully
understood the communication principles.

Only start the system if there are no persons or obstructions in
the hazardous area.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

Using the library considerably facilitates controlling the device. The
library is available for download from the Internet.
http.//www.schneider-electric.com
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6.1

6.1.1

Operating states

State diagram

Graphical representation

After switching on and when an operating mode is started, the product
goes through a number of operating states.

The state diagram (state machine) shows the relationships between
the operating states and the state transitions.

The operating states are internally monitored and influenced by moni-
toring functions

The state diagram is represented as a flow chart.

qE

=

) ro | Start

v

nrdy | Not Ready
To Switch On

D

A 4

Switch On [ 3]
dh 5 Disabled

®@ @

Ready E
To Switch On

ORI
5]

Son Switched On

4

' Motor without current

@9

Fault

9

| FLE «—»|BBEE|

(r4) ()

6
OperationL
Enabled
[N

)

Quick Stop Active B

| SkoP <—»> 8888

A9 B
Fault Reaction
Active

* Error class 1

* Error class 2, 3, (4)

' Motor under current

D Operating state

O State transition

¥+« Error

Figure 36: State diagram
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Operating states

Error class

Error response

Resetting an error message

Operating state

Description

1 Start

Electronics are initialized

2 Not Ready To Switch On

The power stage is not ready to switch on

3 Switch On Disabled

Impossible to enable the power stage

4 Ready To Switch On

The power stage is ready to switch on.

5 Switched On

Power stage is switched on

6 Operation Enabled

Power stage is enabled
Selected operating mode is active

7 Quick Stop Active

"Quick Stop" is being executed

8 Fault Reaction Active

Error response is active

9 Fault

Error response terminated
Power stage is disabled

The product triggers an error response if an error occurs. Depending
upon the severity of the error, the device responds in accordance with
one of the following error classes:

Error Response Meaning
class
0 Warning A monitoring function has detected a problem.
No interruption of the movement.
1 "Quick Stop" Motor stops with "Quick Stop", the power stage
remains enabled.
2 "Quick Stop" Motor stops with "Quick Stop", the power stage
with switch-off  |is disabled after standstill has been achieved.
3 Fatal error The power stage is immediately disabled without
stopping the motor first.
4 Uncontrolled The power stage is immediately disabled without
operation stopping the motor first. The error can only be
reset by switching off the product.

The state transition T13 (error class 2, 3 or 4) initiates an error
response as soon as an internal occurrence signals an error to which

the device must react.

Error class

Response

2

Movement is stopped with "Quick Stop"
Holding brake is applied
Power stage is disabled

3, 4 or Safety function STO

Power stage is immediately disabled

An error can be triggered by a temperature sensor, for example. The

product cancels the current movement and triggers an error response.
Subsequently, the operating state changes to 9 Fault.

To exit the 9 Fault operating state, the cause of the error must be rem-
edied and a Fault Reset must be executed.

A "Fault Reset" resets an error message.

Fieldbus interface

55



6 Operation LXM32A CANopen
P In the event of a "Quick Stop" triggered by an error of class 1 (operat-
ing state 7 Quick Stop Active), a "Fault Reset" causes a direct transi-
I tion to operating state 6 Operation Enabled.

6.1.2

Indication of the operating state

The parameter DCOMstatus provides information on the operating
state of the device and the processing status of the operating mode.

Bits 0 ... 3: Status bits
Bit 4: Voltage enabled
Bits 5 ... 6: Status bits
Bit 7: Warning

Bit 9: Remote
Bit 10: Target reached

DS402intLim
Bit 13: x_err

Bit 14: x_end
Bit 15: ref_ok

Bit 8: HALT request active

Bit 11: Assignment can be set via parameter

Bit 12: Operating mode-specific

Parameter name |Description Unit Data type |Parameter address
HMI menu Minimum value |R/W via fieldbus
HMI name Factory setting |Persistent
Maximum value |Expert
_DCOMstatus DriveCom status word - UINT16 CANopen 6041:0n
Bit assignments: i lFJ{}[\lT16 Modbus 6916

Bits 0, 1,2, 3, 5and 6 Bits 0, 1, 2, 3, 5 and 6 of the DCOMstatus parameter provide informa-
tion on the operating state.

Bit 6 Bit 5 Bit 3 Bit 2 Bit 1 Bit 0
Switch On |Quick Stop |Fault Operation |Switch On |Ready To
Operating state Disabled Enabled Switch On
2 Not Ready To Switch On 0 X 0 0 0 0
3 Switch On Disabled 1 X 0 0 0 0
4 Ready To Switch On 0 1 0 0 0 1
5 Switched On 0 1 0 0 1 1
6 Operation Enabled 0 1 0 1 1 1
7 Quick Stop Active 0 0 0 1 1 1
8 Fault Reaction Active 0 X 1 1 1 1
9 Fault 0 X 1 0 0 0
Bit4 Bit 4=1 indicates whether the DC bus voltage is correct. If the voltage
is missing or is too low, the device does not transition from operating
state 3 to operating state 4.
Bit7 Bit7is 1if parameter WarnActive contains a warning message.
The movement is not interrupted. The bit remains set as long as a
warning message is contained in parameter WarnActive. The bit
remains set for at least 100ms, even if a warning message is active for
a shorter time. The bit is reset immediately in the case of a "Fault
Reset".
Bit 8 Bit 8=1 indicates that a "Halt" is active.
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Bit9

Bit 10

Bit 11
Bit 12

Bit 13

Bit 14

Bit 15

If bit 9 is set, the device carries out commands via the fieldbus. If Bit 9
is reset, the device is controlled via a different interface. In such a
case, it is still possible to read or write parameters via the fieldbus.

Bit 10 is used for monitoring the current operating mode. Details can
be found in the chapters on the individual operating modes.

The meaning of bit 11 can be set via the parameter DS402intLim.

Bit 12 is used for monitoring the current operating mode. Details can
be found in the chapters on the individual operating modes.

Bit 13 only becomes "1" in the case of an error which needs to be
remedied prior to further processing. The device responds corre-
sponding to an error class.

Bit 14 changes to "0" if an operating mode is started. When process-
ing is terminated or interrupted, for example by a "Halt", bit 14 toggles
back to "1" once the motor has come to a standstill. The signal change
of bit 14 to "1" is suppressed if one process is followed immediately by
a new process in a different operating mode.

Bit 15 is "1" if the motor has a valid zero point, for example as a result
of a reference movement. A valid zero point remains valid even if the
power stage is disabled.
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6.1.3 Changing the operating state

It is possible to switch between operating states via the parameter

DCOMcontrol.
Parameter name |Description Unit Data type |Parameter address
HMI menu Minimum value |R/W via fieldbus
HMI name Factory setting |Persistent
Maximum value |Expert
DCOMcontrol DriveCom control word - UINT16 CANopen 6040:0n
Refer to chapter Operation, Operating : LFJJCIVHG Modbus 6914

States, for bit coding information.
Bit 0: Switch on

Bit 1: Enable Voltage

Bit 2: Quick Stop

Bit 3: Enable Operation

Bits 4 ... 6: Operating mode specific
Bit 7: Fault Reset

Bit 8: Halt

Bit 9: Change on setpoint

Bits 10 ... 15: Reserved (must be 0)

Changed settings become active immedi-
ately.

Bits 0, 1,2, 3and 7 Bits 0, 1, 2, 3 and 7 of the parameter DCOMcontrol allow you to
switch between the operating states.

Bit7 Bit 3 Bit 2 Bit 1 Bit 0
Fieldbus command |State tran- Fault Enable Quick Enable Switch
sitions State transition to Reset Opera- |Stop Voltage |On
tion
Shutdown T2, T6, T8 |4 Ready To Switch On 0 X 1 1 0
Switch On T3 5 Switched On 0 0 1 1 1
Disable Voltage T7,T9, T10, |3 Switch On Disabled 0 X X 0 X
T12
Quick Stop T7,T10 3 Switch On Disabled 0 X 0 1 X
T11 7 Quick Stop Active
Disable Operation T5 5 Switched On 0 0 1 1 1
Enable Operation T4, T16 6 Operation Enabled 0 1 1 1 1
Fault Reset T15 3 Switch On Disabled 0->1 X X X X

Bits 4 ... 6 Bits 4 to 6 are used for the operating mode-specific settings. Details
can be found in the descriptions of the individual operating modes in
this chapter.

Bit8 A "Halt" can be triggered with bit 8=1.
Bits 9... 15 Reserved.

58 Fieldbus interface

0198441113779, V1.05, 10.2012



LXM32A CANopen 6 Operation

6.2 Operating modes

6.2.1 Starting and changing an operating mode

The parameter DCOMopmode is used to set the desired operating

mode.
Parameter name |Description Unit Data type |Parameter
HMI menu Minimum value |R/W address via field-
HMI name Factory setting |Persistent |bus
Maximum value |Expert

DCOMopmode Operating mode - INT8 CANopen 6060:0n

-6 / Manual Tuning / Autotuning: Manual 6 INT16 Modbus 6918

. X R/W
Tuning or Autotuning 7 )

-1/Jog: Jog

0/ Reserved: Reserved

1/ Profile Position: Profile Position

3 / Profile Velocity: Profile Velocity

4 / Profile Torque: Profile Torque

6 / Homing: Homing

7 / Interpolated Position: Interpolated
Position

8 / Cyclic Synchronous Position: Cyclic
Synchronous Position

9 / Cyclic Synchronous Velocity: Cyclic
Synchronous Velocity

10/ Cyclic Synchronous Torque: Cyclic
Synchronous Torque

Changed settings become active immedi-

0198441113779, V1.05, 10.2012

ately.
> Set the operating mode with the parameter DCOMopmode.
The parameter DCOMopmode act can be used to read the current
operating mode.
Parameter name |Description Unit Data type |Parameter
HMI menu Minimum value |R/W address via field-
HMI name Factory setting |Persistent bus
Maximum value |Expert
_DCOMopmd_act  |Active operating mode - INT8 CANopen 6061:0n
-6 / Manual Tuning / Autotuning: Manual :6 Ll;l/'_l’16 Modbus 6920
Tuning / Autotuning 10 N

-1/Jog: Jog

0/ Reserved: Reserved

1 / Profile Position: Profile Position

3 / Profile Velocity: Profile Velocity

4 / Profile Torque: Profile Torque

6 / Homing: Homing

7 / Interpolated Position: Interpolated
Position

8 / Cyclic Synchronous Position: Cyclic
Synchronous Position

9 / Cyclic Synchronous Velocity: Cyclic
Synchronous Velocity

10/ Cyclic Synchronous Torque: Cyclic
Synchronous Torque
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6.2.2 Operating mode Jog

Starting the operating mode

The operating mode must be set in the parameter bDCOMopmode. Writ-

ing the parameter value activates the operating mode.

The parameter JOGactivate starts the movement.

Bit 0: Positive direction of movement
Bit 1: Negative direction of movement
Bit 2: O=slow 1=fast

Changed settings become active immedi-
ately.

NOoOo!

Parameter name |Description Unit Data type |Parameter
HMI menu Minimum value address via field-
HMI name Factory setting |Persistent bus
Maximum value |Expert
JOGactivate Activation of operating mode Jog UINT16 CANopen 301B:9n

UINT16 Modbus 6930
R/W

Terminating the operating mode

Control word  Bit 8 in parameter DCOMcontrol is used to stop a movement with

"Halt".

Parameter value

Meaning

Bit 4: Reserved

Not relevant for this operating mode

Bit 5: Reserved

Not relevant for this operating mode

Bit 6: Reserved

Not relevant for this operating mode

Bit 8: Halt

Stop movement with "Halt"

Bit 9: Change on setpoint

Not relevant for this operating mode

Status word  Information on the current movement is available via bits 10 and
12 ... 15 in the parameter DCOMstatus.

Parameter value

Meaning

Bit 10: Reserved

Not relevant for this operating mode

Bit 12: Reserved

Not relevant for this operating mode

Bit 13: x_err 1: Error
Bit 14: x_end 0: Operating mode started

1: Operating mode terminated
Bit 15: ref_ok 1: Zero point is valid

The operating mode is terminated when the motor is at a standstill and

one of the following conditions is met:

* Value of the parameter JOGactivateis 0
* Stop caused by "Halt" or "Quick Stop"

* Stop caused by an error
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6.2.2.1 Example Node address 1

Work step Object

COB ID / data Value

> Slow velocity to 100 3029:4n
601 / 23 29 30 04 64 00 00 00 0064n

< 581 / 60 29 30 04 00 00 00 00

> Fast velocity to 250 3029:5n
601 / 23 29 30 05 FA 00 00 00 00FAn

4 581 / 60 29 30 05 00 00 00 00

> NMT Start remote node
0 / 01 00

< T_PDO1 with status word
181 / 31 62

> Enable power stage with R_PDO1
201 / 00 00
201 / 06 00
201 / OF 00

< T_PDO1 (operating state: 6 Operation Enabled)

181 / 37 42
> Starting the operating mode 6060n
601 / 2F 60 60 00 FF 00 00 00 FFn

a4 581 / 60 60 60 00 00 00 00 00

> Check operating mode " 6061
601 / 40 61 60 00 00 00 00 00

< Operating mode active
581 / 4F 61 60 00 FF 61 01 00

FFn
> Start movement (positive direction, slow) 301B:9n
601 / 23 1B 30 09 01 00 00 00 01n
< 581 / 60 1B 30 09 00 00 00 OO
T_PDO1 with status word
181 / 37 02
> Start movement (positive direction, fast) 301B:9n
601 / 23 1B 30 09 05 00 00 00 05n
< 581 / 60 1B 30 09 00 00 00 OO
T_PDO1 with status word
181 / 37 02
» Terminate movement 301B:9n
601 / 23 1B 30 09 00 00 00 00 00n

581 / 60 1B 30 09 00 00 00 00

T_PDO1 with status word
181 / 37 42

1) The operating mode must be checked until the device has activated the specified
operating mode.
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6.2.3  Operating mode Profile Torque

Starting the operating mode  The operating mode must be set in the parameter DCOMopmode. Writ-
ing the parameter value activates the operating mode.

The parameter PTtq target starts the movement.

Parameter name |Description Unit Data type |Parameter
HMI menu Minimum value |R/W address via field-
HMI name Factory setting |Persistent bus
Maximum value |Expert
PTtg_target Target torque for operating mode Profile % INT16 CANopen 6071:0n
Torque -3000.0 INT16 Modbus 6944

0.0 R/W

100.0 % correspond to the continuous stall 3600_0

torque _M_M_0.
In increments of 0.1 %.

Changed settings become active immedi-

ately.

Control word  Bit 8 in parameter DCOMcontrol is used to stop a movement with

"Halt".

Parameter value Meaning

Bit 4: Reserved Not relevant for this operating mode
Bit 5: Reserved Not relevant for this operating mode
Bit 6: Reserved Not relevant for this operating mode
Bit 8: Halt Stop movement with "Halt"

Bit 9: Change on setpoint Not relevant for this operating mode

Status word  Information on the current movement is available via bits 10 and
12 ... 15 in the parameter DCOMstatus.

Parameter value Meaning
Bit 10: Target reached 0: Target torque not reached
1: Target torque reached
Bit 12: Reserved Not relevant for this operating mode
Bit 13: x_err 1: Error
Bit 14: x_end 0: Operating mode started

1: Operating mode terminated

Bit 15: ref_ok 1: Zero point is valid

Terminating the operating mode  The operating mode is terminated when the motor is at a standstill and
one of the following conditions is met:

* Stop caused by "Halt" or "Quick Stop"
* Stop caused by an error
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6.2.3.1 Example Node address 1

Work step
COB ID / data

Object
Value

>

NMT Start remote node
0 / 01 00

T_PDO1 with status word
181 / 31 62

Enable power stage with R_PDO1
201 / 00 00
201 / 06 00
201 / OF 00

T_PDO1 (operating state: 6 Operation Enabled)
181 / 31 62

Starting the operating mode
601 / 2F 60 60 00 04 00 00 00

581 / 60 60 60 00 00 00 00 00

6060n
04n

Check operating mode "
601 / 40 61 60 00 00 00 00 00

Operating mode active
581 / 4F 61 60 00 04 61 01 00

6061n

04n

Target torque set to 100 (10.0%)
601 / 2B 71 60 00 64 00 00 00

581 / 60 71 60 00 00 00 00 00

Target torque reached
181 / 37 06

6071n
64n

Terminate operating mode with "Quick Stop" with R_PDO1
201 / OB 00

T_PDO1 with status word
181 / 17 66

Clear "Quick Stop" with R_PDO1
201 / OF 00

T_PDO1 with status word
181 / 37 46

The operating mode must be checked until the device has activated the specified

operating mode.
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6.2.4

Starting the operating mode

Operating mode Profile Velocity

The operating mode must be set in the parameter DCOMopmode. Writ-
ing the parameter value activates the operating mode.

The parameter Pvv_target starts the movement.

The target velocity is limited to the setting in | _
CTRL_v_max and RAMP_v_max.

Changed settings become active immedi-

ately.

R/W

Parameter name |Description Unit Data type |Parameter
HMI menu Minimum value |R/W address via field-
HMI name Factory setting |Persistent bus
Maximum value |Expert
PVv_target Target velocity for operating mode Profile  |usr_v INT32 CANopen 60FF:0n
Velocity - INT32 Modbus 6938
0

Terminating the operating mode

Control word

Status word

Bit 8 in parameter DCOMcontrol is used to stop a movement with

"Halt".

Parameter value

Meaning

Bit 4: Reserved

Not relevant for this operating mode

Bit 5: Reserved

Not relevant for this operating mode

Bit 6: Reserved

Not relevant for this operating mode

Bit 8: Halt

Stop movement with "Halt"

Bit 9: Change on setpoint

Not relevant for this operating mode

Information on the current movement is available via bits 10 and
12 ... 15in the parameter DCOMstatus.

Parameter value Meaning
Bit 10: Target reached 0: Target velocity not reached
1: Target velocity reached
Bit 12: Velocity 0: Velocity = >0
1: Velocity =0
Bit 13: x_err 1: Error
Bit 14: x_end 0: Operating mode started
1: Operating mode terminated
Bit 15: ref_ok 1: Zero point is valid

The operating mode is terminated when the motor is at a standstill and
one of the following conditions is met:

* Stop caused by "Halt" or "Quick Stop"

* Stop caused by an error
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6.2.4.1 Example Node address 1

Work step
COB ID / data

Object
Value

> Activate R_PDO3
601 / 23 02 14 01 01 04 00 04

<4 581 / 60 02 14 01 00 00 00 00

1402:1n
0400 0401n

> Activate T_PDO3
601 / 23 02 18 01 81 03 00 04

< 581 / 60 02 18 01 00 00 00 00

1802:1n
0400 0381n

> Set acceleration to 2000
601 / 23 83 60 00 DO 07 00 00

<4 581 / 60 83 60 00 00 00 00 00

6083n
0000 07DO0n

> NMT Start remote node
0 / 01 00

< T_PDO3 with status word
381 / 31 66 00 00 00 0O

> Enable power stage with R_PDO3
401 / 00 00 00 00 00 00
401 / 06 00 00 00 00 00
401 / OF 00 00 00 00 00

< T_PDOS (operating state: 6 Operation Enabled)
381 / 37 46 00 00 00 00

> Starting the operating mode
601 / 2F 60 60 00 03 00 00 00

4 581 / 60 60 60 00 00 00 00 00

6060n
03n

> Check operating mode "
601 / 40 61 60 00 00 00 00 00

< Operating mode active
581 / 4F 61 60 00 03 61 01 00

6061n

03h

» R_PDOS: Specification of target velocity 1000
401 / OF 00 E8 03 00 0O

< T_PDO2 with status word and velocity actual value
381 / 37 02 00 00 00 00

< Target velocity reached
381 / 37 06 E8 03 00 00

> Terminate operating mode with "Quick Stop" with R_PDO3
401 / 0B 00 00 00 00 00

< T_PDO3 with status word
381 / 17 66 00 00 00 0O

> Clear "Quick Stop" with R_PDOS3
401 / OF 00 00 00 00 0O

< T_PDOS3 with status word
381 / 37 46 00 00 00 0O

1) The operating mode must be checked until the device has activated the specified

operating mode.
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6.2.5

Starting the operating mode

Operating mode Profile Position

The operating mode must be set in the parameter DCOMopmode. Writ-

ing the parameter value activates the operating mode.

The movement is started via the control word.

Control word

The bits 4 ... 6 and the bits 8 ... 9 in the parameter DCOMcontrol

start a movement.

Bit 9: Change |Bit 5: Change |Bit 4: New tar- |Meaning
on setpoint setpoint imme- |get value
diately

0 0 0->1 Starts a movement to a target position.
Target values transmitted during a movement become immedi-
ately effective and are executed at the target. The movement is
stopped at the current target position. )

1 0 0->1 Starts a movement to a target position.
Target values transmitted during a movement become immedi-
ately effective and are executed at the target. The movement is
not stopped at the current target position. ")

X 1 0->1 Starts a movement to a target position.
Target values transmitted during a movement become immedi-
ately effective and are immediately executed. ")

1) Target values include target position, target velocity, acceleration and deceleration.

Parameter value

Meaning

Bit 6: Absolute / relative

0: Absolute movement
1: Relative movement

Bit 8: Halt

Stop movement with "Halt"

Status word

Information on the current movement is available via bits 10 and

12 ... 15 in the parameter DCOMstatus.

Parameter value

Meaning

Bit 10: Target reached 0:

H.alt = 0: Target position not reached
Halt = 1: Motor decelerates

1:

Halt = O: Target position reached
Halt = 1: Motor standstill

Bit 12: Target value acknowledge

0: New position possible
1: New target position accepted

Terminating the operating mode

Bit 13: x_err

1: Error

Bit 14: x_end

0: Operating mode started
1: Operating mode terminated

Bit 15: ref_ok

1: Zero point is valid

The operating mode is terminated when the motor is at a standstill and

one of the following conditions is met:

* Target position reached

* Stop caused by "Halt" or "Quick Stop"

* Stop caused by an error
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6.2.5.1 Example Node address 1

Work step Object
COB ID / data Value
» Activate R_PDO2 1401:1n
601 / 23 01 14 01 01 03 00 04 0400 0301n
< 581 / 60 01 14 01 00 00 00 00
» Activate T_PDO2 1801:1n
601 / 23 01 18 01 81 02 00 04 0400 02811
< 581 / 60 01 18 01 00 00 00 00
> Set acceleration to 2000 6083n
601 / 23 83 60 00 DO 07 00 00 0000 07D0n
< 581 / 60 83 60 00 00 00 00 00
> Set deceleration to 4000 6084n
601 / 23 84 60 00 A0 OF 00 00 0000 OFAO
< 581 / 60 84 60 00 00 00 00 00
> Set target velocity to 4000 6081n
601 / 23 81 60 00 AQ0 OF 00 00 0000 OFAOh

<4 581 / 60 81 60 00 00 00 00 00

> NMT Start remote node
0 / 01 00

< T_PDO2 with status word
281 / 31 66 00 00 00 00

> Enable power stage with R_PDO2
301 / 00 00 00 00 00 00
301 / 06 00 00 00 00 00
301 / OF 00 00 00 00 00

< T_PDO2 (operating state: 6 Operation Enabled)
281 / 37 42 00 00 00 00

> Starting the operating mode 6060n
601 / 2F 60 60 00 01 00 00 00 01n

a4 581 / 60 60 60 00 00 00 00 00

> Check operating mode " 6061h
601 / 40 61 60 00 00 00 00 00

< Operating mode active

581 / 4F 61 60 00 01 61 01 00
01n

» R_PDO2: Start relative movement with NewSetpoint=1
301 / 5F 00 30 75 00 00

< T_PDO2 with status word and position actual value
281 / 37 12 00 00 00 00

< Target position reached
281 / 37 56 30 75 00 00

> R_PDO2: NewSetpoint=0
301 / 4F 00 30 75 00 00

1) The operating mode must be checked until the device has activated the specified
operating mode.
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6.2.6  Operating mode Interpolated Position

Availability  Available as of firmware version 2V01.08.

Description

In the operating mode Interpolated Position, movements are made to
cyclically set reference positions.

The monitoring functions Heartbeat and Node Guarding cannot be
used in this operating mode.

> Check cyclical reception of PDOs at the PLC in order to detect an
interruption of the connection.

The reference positions are transmitted synchronously with each
cycle. The cycle time of a cycle can be set from 1 ... 20 ms.

The movement to the reference positions starts with the SYNC signal.

The drive performs an internal fine interpolation with a raster of
250 ps.

The illustration below provides an overview:

Inc

4000—————7f—f~f——f—f~~——~~~—~—~~~7
2000 === -========-mmmmmm oo /
_ __250ps ®
1000
@ [€ ® I
2000 4000 X
R PDO2 R_PDO2 R_PDO2
SYNC SYNC SYNC SYNC

Figure 37: Overview

Transmission of first reference position (example)

(1)

(2) Movement to first reference position

(3) Transmission of second reference position (example)
(4) Movement to second reference position

(5) Transmission of next reference position (example)
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Starting the operating mode

An initialization sequence must be written to start the operating mode.
After the initialization sequence, the operating mode can be started

via the control word.

NOTE: In the operating mode Interpolated Position,t eh scaling factor
of the user-defined unit usr_p must be set to 1 min’/131072. Among
other things, this scaling factor is written by means of the initialization

sequence.
Index Subindex Length in Value Meaning
bytes
1400n 1h 4 80000200n + node id | Deactivate R_PDO1
1800n 1h 4 80000180h + node id | Deactivate T_PDO1
1401n L 4 00000300h + node id  |Activate R_PDO2
1801n 1h 4 00000280n + node id  |Activate T_PDO2
1402 1h 4 80000400n + node id | Deactivate R_PDO3
1802 1h 4 80000380h + node id | Deactivate R_PDO3
1403n 1h 4 80000500h + node id | Deactivate R_PDO4
1803h 1h 4 80000480n + node id  |Deactivate R_PDO4
1401y 2 1 1hn Activate cyclic transmission of R_PDO2
1801h 2h 1 1h Activate cyclic transmission of T_PDO2
6040n On 2 On Control word = 0
6040n On 2 80n Perform Fault Reset
1601 n On 1 On Change PDO mapping for R_PDO2
1601h 1h 4 60400010n Map control word
1601 2n 4 60C10120n Map reference position for Interpolated Position
1601h On 1 2n Finalize mapping for R_PDO2
1a01n On 1 On Change PDO mapping for T_PDO2
1a01n 1h 4 60410010n Map status word
1a01n 2n 4 60640020n Map Position actual Value
1a01y On 1 2n Finalize mapping for T_PDO2
3006h 7n 4 20000n Position scaling: denominator
3006 8h 4 1n Position scaling: numerator
6060n On 1 7h Select operating mode Interpolated Position
3006 3Dn 2 1h Must be written for reasons of compatibility
60C2h 1h 1 2 Cycle time 2 ms (example)
3012, 6h 2 3E8h Velocity feed-forward control 100% CTRL1
3013n 6h 2 3E8 1 Velocity feed-forward control 100% CTRL2
3006 6n 2 1h Suppress error message for LIMP or LIMN when
the power stage is enabled
3022y 4n 2 1h Tolerance for synchronization mechanism (exam-
ple)
3022y 5h 2 2n Activate synchronization mechanism
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Control word

Status word

Terminating the operating mode

Parameter value

Meaning

Bit 4: Enable interpolation "

0: Terminate operating mode
1: Start operating mode

Bit 5: Reserved

Not relevant for this operating mode

Bit 6: Reserved

Not relevant for this operating mode

Bit 8: Halt

Stop movement with "Halt"

Bit 9: Change on setpoint

Not relevant for this operating mode

1) If the control word is transmitted via SDO, the power stage must be enabled first.
After that, the operating mode can be started with a rising edge.

Information on the current movement is available via bits 10 and
12 ... 15in the parameter DCOMstatus.

Parameter value

Meaning

Bit 10: Target reached

0:

Halt = 0: Position not (yet) reached
Halt = 1: Motor decelerates

1:

Halt = 0: Position reached

Halt = 1: Motor standstill

Bit 12: IP mode active

0: Operating mode terminated
1: Operating mode started

Bit 13: x_err 1: Error
Bit 14: x_end 0: Operating mode started

1: Operating mode terminated
Bit 15: ref_ok 1: Zero point is valid

The operating mode is terminated under the following conditions is

met:

* Bit 4 of the control word =0

* Stop caused by "Halt" or "Quick Stop"

* Stop caused by an error
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6 Operation

6.2.6.1

Synchronization mechanism

Parameterization

mode Interpolated Position.

The synchronization mechanism must be activated for the operating

The synchronization mechanism is activated via the parameter

SyncMechStart = 2.

The parameter SyncMechTol is used to set a synchronization toler-
ance. The value of the parameter SyncMechTol is internally multi-
plied by 250 ps. For example, a value of 4 corresponds to a tolerance

of 1 ms.

The status of the synchronizations mechanism can be read by means
of the parameter SyncMechStatus.

> Activate the synchronization mechanism by means of the parame-
ter SyncMechStart.

Parameter name |Description Unit Data type |Parameter

HMI menu Minimum value |R/W address via field-

HMI name Factory setting |Persistent |bus

Maximum value |Expert

SyncMechStart |Activation of synchronization mechanism - UINT16 CANopen 3022:5h
Value 0: Deactivate synchronization mecha- 8 g}w-m Modbus 8714
nism
Value 1: Activate synchronization mecha- 2
nism (CANmotion).

Value 2: Activate synchronization mecha-
nism, standard CANopen mechanism.

The cycle time of the synchronization signal
is derived from the parameters intTimPerVal
and intTimInd.

Changed settings become active immedi-
ately.

SyncMechTol Synchronization tolerance - UINT16 CANopen 3022:4h
This parameter is used to increase the syn- 1 g}\?lvﬁe Modbus 8712
chronization tolerance in the operating 20 _
mode Interpolated Position. The value is }
applied when the synchronization mecha-
nism is activated via the parameter Syn-
cMechStart.

Changed settings become active immedi-
ately.
Available with firmware version =2V01.08.

SyncMechStatus |Status of synchronization mechanism - UINT16 CANopen 3022:6n
Status of synchronization mechanism: g}l_\lT16 Modbus 8716

Value 1: Synchronization mechanism of
drive is inactive.

Value 32: Drive is synchronizing with exter-
nal sync signal.

Value 64: Drive is synchronized with exter-
nal sync signal.

Available with firmware version 2V01.08.
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Cycle time

The cycle time is set via the parameters IP IntTimPerVal and
IP IntTimInd.

The cycle time depends on the following factors:

*  Number of drives
* Baud rate
* Time of the minimum data packets per cycle:

- SYNC
- R_PDO2, T_PDO2
- EMCY (This time must be reserved.)
* Optionally the time of the additional data packets per cycle:

- R_SDO and T_SDO
The PLC must make sure that the number of requests (R_SDO)
and the cycle time match. The response (T_SDO) is transmitted
with the next cycle.

- nppo - additional R_PDO and T_PDO:
R_PDO1, T_PDO1, R_PDOS, T_PDO03, R_PDO4 and T_PDO4

The table below shows the typical values for the individual data pack-
ets, depending on the baud rate:

Data packets Size in bytes 1 Mbit 500 kbit 250 kbit
R_PDO2 6 0.114 ms 0.228 ms 0.456 ms
T_PDO2 6 0.114 ms 0.228 ms 0.456 ms
SYNC 0 0.067 ms 0.134 ms 0.268 ms
EMCY 8 0.13ms 0.26 ms 0.52 ms
R_PDOx 8 0.13 ms 0.26 ms 0.52 ms
T_PDOx 8 0.13ms 0.26 ms 0.52 ms
R_SDO and T_SDO |16 0.26 ms 0.52 ms 1.040 ms
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In the case of one drive, the minimum cycle time is calculated as fol-
lows: toyse= SYNC + R_PDO2+ T_PDO2 + EMCY + SDO +nppo

The following table shows t.,s. depending on the baud rate and the
number of additional PDOs nepo, based on one drive:

Number of additional |Minimum cycle |Minimum cycle |Minimum cycle
PDOs (nrpo) time at 1 Mbit |time at 500 kbit |time at 250 kbit
0 1ms 2ms 3 ms
1 1ms 2ms 3 ms
2 1ms 2ms 4 ms
3 2ms 2ms 4 ms
4 2ms 3ms 5ms
5 2ms 3ms 5ms
6 2ms 3 ms 6 ms

Cycle time in seconds: TP IntTimPerVal * 10 1p_intrinind

> Set the desired cycle time with the parameters
IP IntTimPerVal and IP_ IntTimInd.

Valid cycle times are 1 ... 20 ms in increments of 1 ms.

Parameter name |Description Unit Data type |Parameter
HMI menu Minimum value |R/W address via field-
HMI name Factory setting |Persistent bus

Maximum value |Expert
IP IntTimPerVa |Interpolation time period value s UINT8 CANopen 60C2:1n
1 Available with firmware version 2V01.08. ? g}{;‘vﬁ 6 Modbus 7000

255 -
IP IntTimInd Interpolation time index - INT8 CANopen 60C2:2y

Available with firmware version 2V01.08. -128 INT16 Modbus 7002
-3 R/W
63 -

Position comparison

The drive cyclically processed the reference position as soon as bit 4
of the control word is set to 1 ne. If the difference between reference
position and actual position is too great, this results in a following
error. To avoid such an error, the actual position must be read via the
parameter p act before the operating mode is activated or contin-
ued. New reference positions must correspond to the actual position in

the first cycle.

Parameter name |Description Unit Data type |Parameter
HMI menu Minimum value |R/W address via field-
HMI name Factory setting |Persistent |bus
Maximum value |Expert
_p_act Actual position usr_p INT32 CANopen 6064:0n
- INT32 Modbus 7706
- R/-

0198441113779, V1.05, 10.2012
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> Set the desired reference value with the parameter IPp target.

Parameter name |Description Unit Data type |Parameter
HMI menu Minimum value |R/W address via field-
HMI name Factory setting |Persistent bus
Maximum value |Expert

IPp target Position reference value for operating mode |- INT32 CANopen 60C1:1n

Interpolated Position -2147483648 INT32 Modbus 7004

. _ . - R/W

Available with firmware version =2V01.08. 5147483647 N
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6.2.7  Operating mode Homing
Starting the operating mode  The operating mode must be set in the parameter DCOMopmode. Writ-
ing the parameter value activates the operating mode.
The movement is started via the control word.
The parameter HMmethod lets you set the method.

Control word  The bits 4 ... 6 and the bits 8 ... 9 in the parameter bCOMcontrol
start a movement.

Parameter value Meaning

Bit 4: Homing operation start Start Homing

Bit 5: Reserved Not relevant for this operating mode
Bit 6: Reserved Not relevant for this operating mode
Bit 8: Halt Stop movement with "Halt"

Bit 9: Change on setpoint Not relevant for this operating mode

Status word  Information on the current movement is available via bits 10 and
12 ... 15 in the parameter DCOMstatus.

Parameter value Meaning
Bit 10: Target reached 0: Homing not completed
1: Homing completed
Bit 12: Homing attained 1: Homing successfully completed
Bit 13: x_err 1: Error
Bit 14: x_end 0: Operating mode started

1: Operating mode terminated

Bit 15: ref_ok 1: Zero point is valid

Terminating the operating mode  The operating mode is terminated when the motor is at a standstill and
one of the following conditions is met:
* Homing successful
* Stop caused by "Halt" or "Quick Stop"
* Stop caused by an error
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6.2.7.1 Example Node address 1

Work step
COB ID / data

Object
Value

> Velocity for searching the limit switch to 100
601 / 23 99 60 01 64 00 00 00

<4 581 / 60 99 60 01 00 00 00 00

6099:1n
0000 0064

> Velocity for moving away from switch to 10
601 / 23 99 60 02 0A 00 00 00

4 581 / 60 99 60 02 00 00 00 00

6099:2n
0000 000An

> NMT Start remote node
0 / 01 00

< T_PDO1 with status word
181 / 31 62

> Enable power stage with R_PDO1
201 / 00 00
201 / 06 00
201 / OF 00

< T_PDO1 (operating state: 6 Operation Enabled)
181 / 37 42

> Starting the operating mode
601 / 2F 60 60 00 06 00 00 00

4 581 / 60 60 60 00 00 00 00 00

6060n
06n

> Check operating mode "
601 / 40 61 60 00 00 00 00 00

< Operating mode active
581 / 4F 61 60 00 06 61 01 00

6061n

06n

> Select method 17
601 / 2F 98 60 00 11 00 00 0O

a4 581 / 60 98 60 00 00 00 00 00

6098h
11h

> Start reference movement (Homing operation start)
201 / 1F 00

< T_PDOf1 reference movement active
181 / 37 02

< T_PDOT1 reference movement terminated
181 / 37 D6

1) The operating mode must be checked until the device has activated the specified

operating mode.
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7 Diagnostics and troubleshooting

7

7.1 Fieldbus communication error diagnostics

A properly operating fieldbus is essential for evaluating operating and
error messages.

Connections for fieldbus operation  If the product cannot be addressed via the fieldbus, first check the
connections. Check the following:

* Power connections to the device
* Fieldbus cable and fieldbus wiring

You can also use the commissioning software for troubleshooting.

Baud rate and address  If it is impossible to connect to a device, check the baud rate and node
address.

*  The baud rate must be the same for all devices in the network.

* The node address of each device must be between 1 and 127 and
unique for each device.

To set the baud rate and node address see chapter
5.2 Address and baud rate".

Fieldbus function test  After correct configuration of the transmission data, test fieldbus
mode. This requires installation of a CAN configuration tool that dis-
plays CAN messages. Feedback from the product is indicated in the
form of a boot-up message:

* Switch the power supply off and on again.

* Observe the network messages after switching on. After initializa-
tion of the bus, the device sends a boot-up message (COB ID 700
+ node ID and 1 data byte with the content 00).

If operation on the network cannot be started, the network function of
the device must be checked by your local sales office. Contact your
local sales office.
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7.2

Fieldbus status LEDs

General The fieldbus status LEDs visualize the status of the fieldbus.

Runc mErr

Figure 38: Fieldbus status LEDs

The illustration below shows the fieldbus communication states.

@©@ Q@O O
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Figure 39: Signals of the CAN bus status LEDs (Run=GN; Err=RD)

(1) NMT state PRE-OPERATIONAL
(2) NMT state STOPPED
(3) NMT state OPERATIONAL
(4) Incorrect settings,
for example, invalid node address
(5) Warning limit reached,
for example after 16 incorrect transmission attempts
(6) Monitoring event (Node Guarding)
(7) CAN is BUS-OFF,
for example after 32 incorrect transmission attempts.
(8) Fieldbus communication without error message.
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7 Diagnostics and troubleshooting

7.3 Error diagnostics via fieldbus

7.3.1 Message objects

A number of objects provide information on the operating state and on
errors:

* Object statusword (6041n)
Operating states, see product manual
* Object EMCY (80n+ Node-1ID)
Error message from a device with error and error code, see chap-
ter "3.5 Emergency object service "
* ObjectError register (1001n)
Error
* ObjectError code (603Fh)
Vendor-specific error number of the most recent error

* Devices use the special SDO error message ABORT to signal
errors in exchanging messages via SDO.

7.3.2 Messages on the device status

Synchronous errors

Asynchronous errors

Synchronous and asynchronous errors are distinguished in terms of
evaluation and handling of errors.

The device signals a synchronous error directly as a response to a
message that cannot be evaluated. Possible causes comprise trans-
mission errors or invalid data. See chapter "7.4.1 Error register " for a
list of synchronous errors.

Asynchronous errors are signaled by the monitoring units in the device
as soon as a device error occurs. An asynchronous error is signaled
via bit 3, Fault, of the object statusword (60414). Inthe case of
errors that cause an interruption of the movement, the device trans-
mits an EMCY message.

Asynchronous errors are also signaled via bits 5 ... 7 of the object
driveStat (2041y).

Fieldbus interface
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7.4 CANopen error messages
CANopen error messages are signaled in the form of EMCY mes-
sages. They are evaluated via the objects Error register
(1001n) and Error code (603Fs). Forinformation on the object
EMCY see chapter "3.5 Emergency object service ".
CANopen signals errors that occur during data exchange via SDO
with the special SDO error message ABORT.

7.4.1 Error register
The object Error register (1001;) indicates the error of a device
in bit-coded form. The exact cause of error can be determined with the
error code table. Bit 0 is set as soon as an error occurs.
bit |Message Meaning
0 Generic Error An error has occurred
1 - Reserved
2 - Reserved
3 - Reserved
4 Communication Network communication error
5 Device Profile Specific Error during execution as per device pro-

file
- Reserved
Manufacturer Specific Vendor-specific error number

7.4.2 Error code table
The error code is evaluated with the object error code (603Fh),
an object of the DSP402 device profile, and output as a four-digit hex-
adecimal value. The error code indicates the cause of the last inter-
ruption of movement. See the Troubleshooting chapter of the product
manual for the meaning of the error code.
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7.4.3 SDO error message ABORT

An SDO error message is generated as a response to an SDO trans-
mission error. The cause of error is contained in error code, bytes

4 to byte 7.
Client Server
0 Error response
< 1 2 S 4 | 5 | 6 | 7
COBID || ced |3 | 19 Isiax Data
. S | i
or [l TIT T LT Fgmes,

Figure 40: SDO error message as a response to an SDO message

The table below lists the error messages that may occur during data
exchange with the product.
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Error code Meaning

0503 0000n Toggle bit not toggled

0504 0000n Time-out during SDO transfer

0504 0001n Command specifier CS incorrect or unknown

0504 0005n No memory available

0601 0000n Access to object not possible

0601 0001n No read access, because write-only object (wo)

0601 0002n No write access, because read object (ro)

0602 0000n Object does not exist in object dictionary

0604 0041n Object does not support PDO mapping

0604 0042 PDO mapping: Number or length of objects exceed the
byte length of the PDO

0604 0043y Parameters are incompatible

0604 0047h Device detects internal incompatibility

0606 0000n Hardware error, access denied

0607 0010n Data type and parameter length do not match

0607 0012y Data type does not match, parameter too long

0607 0013n Data type does not match, parameter too short

0609 0011n Subindex not supported

0609 0030n Value range of parameter too large (relevant only for write
access)

0609 0031h Parameter values too great

0609 0032y Parameter values too small

0609 0036n Upper value is less than lower value

0800 0000n General error.
See parameter ManuSdoAbort at the bottom of this
table.

0800 0020n Data can neither be transmitted to the application nor
saved.

0800 0021+, Local control mode, data can neither be transmitted nor
saved.

0800 0022y, Data can neither be transmitted nor saved in this device
state.

0800 0023h Object dictionary does not exist or cannot be generated
]Siflzr) example, if data error occurs during generation from

0800 0024, Data not available.

Parameter name |Description Unit Data type |Parameter
HMI menu Minimum value address via field-
HMI name Factory setting |Persistent bus
Maximum value |Expert
_ManuSdoAbort |CANopen Manufacturer-specific SDO Abort |- UINT16 CANopen 3041:An
Code - UINT16 Modbus 16660
R/-

Provides more detailed information on a
general SDO Abort Code (0800 0000).
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8 Object dictionary

8

8.1 Specifications for the objects

Index The index specifies the position of the object in the object dictionary.
The index value is specified as a hexadecimal value.

Object code  The object code specifies the data structure of the object.

Object code Meaning Coding

VAR A simple value, for example of the type |7
Integer8, Unsigned32 or Visible String8.

ARR (ARRAY) A data field in which the entries have the |8

same data type.

REC (RECORD) A data field that contains entries that are |9
a combination of simple data types.

Data type Value range Data length PS301 cod-
ing
Boolean 0 =false, 1 =true 1 byte 0001
Integer8 -128 ... +127 1 byte 0002
Integer16 -32768 ... +32767 2 byte 0003
Integer32 -2147483648 ... 2147483647 |4 byte 0004
Unsigned8 0..255 1 byte 0005
Unsigned16 0...65535 2 byte 0006
Unsigned32 0 ... 4294967295 4 byte 0007
Visible String8 |ASCII characters 8 byte 0009
Visible String16 |ASCII characters 16 byte 0010

RO/RW Indicates read and/or write values
RO: values can only be read
RW: values can be read and written.

PDO R_PDO: Mapping for R_PDO possible
T_PDO: Mapping for T_PDO possible
No specification: PDO mapping not possible with the object

Factory setting  Factory settings when the product is shipped

Persistent  "per." indicates whether the value of the parameter is persistent, i.e.
whether it remains in the memory after the device is switched off .
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8.2 Overview of object group 1000,

Index |Sub- |[Name Objec |Datatype |Acce PDO Description Page
index t code ss
1000n Device type VAR |Unsigned32 |RO Device type and profile 101
1001 Error register VAR |Unsigned8 |RO Error register 101
1003n Predefined error field |ARR RW Error history, memory for error mes- | 102
sages
1003h |00n |Number of errors VAR |Unsigned8 |RW Number of error entries 102
1003n [01n | Error field VAR |Unsigned32 |RO Error number 102
1005n COB-ID SYNC VAR |Unsigned32 |RW Identifier of the synchronization 103
object
1008h Manufacturer device |VAR |Visible RO Manufacturer's designation 104
name String8
1009 Manufacturer hard- VAR |Visible RO Hardware version 104
ware version String8
100An Manufacturer soft- VAR |Visible RO Software version 104
ware version String8
100Cn Guard time VAR |Unsigned16 |RW Time span for Node Guarding [ms] [105
100Dy Life time factor VAR |Unsigned8 |RW Repeat factor for the Node Guarding | 105
protocol
1014 COB-ID EMCY VAR |Unsigned32 |RW Unsigned16 106
10154 Inhibit time EMCY VAR |Unsigned16 |RW Unsigned16 107
1016n Consumer Heartbeat |ARR |Unsigned32 |RW Unsigned16 107
Time
1016n |01n |Consumer Heartbeat |VAR |Unsigned32 |RW Time interval and node ID of the 107
Time "Heartbeat" recipient
1017h Producer Heartbeat |VAR |Unsigned16 |RW Time interval for producer "Heart- 108
Time beat"
1018 Identity Object REC |ldentity RO Identification object: 109
1018n |01n | Vendor ID VAR |Unsigned32 |RO Vendor ID 109
1018n |02n |Product code VAR |Unsigned32 |RO Product code 109
1018n |03n |Revision number VAR |Unsigned32 |RO Revision number 109
1029, Number of elements |ARR |Unsigned8 |RO Number of values for the object 111
1029, |01n  |Communication error |ARR |Unsigned8 |RW Communication error 111
1200n 1st server SDO REC |SDO server |RO First server SDO, settings 111
parameter param.
1200n |01n |COB-ID Client -> VAR |Unsigned32 |RO Identifier client -> server 111
Server
1200n |02n |COB-ID Server -> Cli- |VAR |Unsigned32 RO Identifier server -> client 111
ent
1201 2nd server SDO REC |SDO server |RW Second server SDO, settings 112
parameter param.
12014 |01 |COB-ID Client -> VAR |Unsigned32 |RW Identifier client -> server 112
Server
12014 |02 | COB-ID Server -> Cli- |VAR |Unsigned32 |RW Identifier server -> client 112
ent
1201h |03n  |Node-ID SDO Client |VAR |Unsigned32 |RW Node ID SDO client 112
1400n 1st receive PDO REC |PDO comm. |RW First receive PDO (R_PDO1), set- 113
parameter param. tings
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Index |Sub- |Name Objec |Data type |Acce|PDO Description Page
index t code ss

1400, |01n |COB-ID R_PDO1 VAR |Unsigned32 |RW Identifier of the R_PDO1 113

1400n [02n |Transmission type VAR |Unsigned8 |RW Transmission type 113
R_PDO1

1401h 2nd receive PDO REC |PDO comm. |[RW Second receive PDO (R_PDO2), 115
parameter param. settings

1401, |01n  |COB-ID R_PDO2 VAR |Unsigned32 |RW Identifier of the R_PDO2 115

1401, |02n | Transmission type VAR |Unsigned8 |RW Transmission type 115
R_PDO2

1402y 3rd receive PDO REC |PDO comm. |RW Third receive PDO (R_PDO3), set- |116
parameter param. tings

1402, |01n  |COB-ID R_PDOS3 VAR |Unsigned32 |RW Identifier of the R_PDO3 116

1402, [02n | Transmission type VAR |Unsigned8 |RW Transmission type 116
R_PDO3

1403h 4th receive PDO REC |PDO comm. |RW Fourth receive PDO (R_PDO4), set- {118
parameter param. tings

1403, |01n |COB-ID R_PDO4 VAR |Unsigned32 |RW Identifier of the R_PDO4 118

1403, |02n | Transmission type VAR |Unsigned8 |RW Transmission type 118
R_PDO4

1600n 1st receive PDO map- | REC |PDO map- |RO PDO mapping for R_PDO1, settings [118
ping ping

1600n [O1n |1st mapped object VAR |Unsigned32 |RO First object for the mapping in 118
R_PDO1 R_PDO1

1601h 2nd receive PDO REC |PDO map- |RO PDO mapping for R_PDO2, settings [120
mapping ping

1601n |O1n | 1st mapped object VAR |Unsigned32 RO First object for the mapping in 120
R_PDO2 R_PDO2

1601n |02 |2nd mapped object VAR |Unsigned32 RO Second object for the mapping in 120
R_PDO2 R_PDO2

1602 3rd receive PDO REC |PDO map- |RO PDO mapping for R_PDQOS, settings |122
mapping ping

1602, |0O1n |1st mapped object VAR |Unsigned32 RO First object for the mapping in 122
R_PDO3 R_PDOS3

1602, |02n  |2nd mapped object VAR |Unsigned32 |RO Second object for the mapping in 122
R_PDO3 R_PDOS3

1603n 4th receive PDO map-|REC |PDO map- |RW PDO mapping for R_PDOS, settings |123
ping ping

1603n [0O1n |1st mapped object VAR |Unsigned32 |RW First object for the mapping in 123
R_PDO4 R_PDO4

1603n [02n |2nd mapped object VAR |Unsigned32 |RW Second object for the mapping in 123
R_PDO4 R_PDO4

1603n |03n |3rd mapped object VAR |Unsigned32 |RW Third object for mapping in R_PDO4 | 123
R_PDO4

1800n 1st transmit PDO REC |PDO comm. |RW First transmit PDO (T_PDO1), set- |124
parameter param. tings

1800, |01n |COB-ID T_PDO1 VAR |Unsigned32 |RW Identifier of the T_PDO1 124

1800n |02n | Transmission type VAR |Unsigned8 |RW Transmission type 124
T_PDO1

1800n |03h  |Inhibit time T_PDO1 |VAR |Unsigned16 |[RW Inhibit time for locking bus access 124

(1=100ps)
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Index |Sub- [Name Objec |Data type |Acce|PDO Description Page
index t code ss
1800n |04n |Reserved T_PDO1 VAR |Unsigned8 |RW Priority for CAN bus arbitration 124
([0-7)).
1800n |05n |Eventtimer T_PDO1 |VAR |Unsigned16 |RW Time span for event triggering (1=1 |124
ms)
1801n 2nd transmit PDO REC |PDO comm. |RW Second transmit PDO (T_PDQO2), 126
parameter param. settings
18014 |01n |COB-ID T_PDO2 VAR |Unsigned32 |RW Identifier of the T_PDO2 126
1801h |02n | Transmission type VAR |Unsigned8 |RW Transmission type 126
T_PDO2
1801n [03n |Inhibit time T_PDO2 |VAR |Unsigned16 |RW Inhibit time for locking bus access 126
(1=100ps)
1801n |04n |Reserved T_PDO2 VAR |Unsigned8 |RW Reserved 126
1801h |05n |Eventtimer T_PDO2 |VAR |Unsigned16 |RW Time span for event triggering (1=1 [126
ms)
1802n 3rd transmit PDO REC |PDO comm. |RW Third transmit PDO (T_PDO3), set- 128
parameter param. tings
1802, |01, |COB-ID T_PDO3 VAR |Unsigned32 |RW Identifier of the T_PDO3 128
1802, |02n | Transmission type VAR |Unsigned8 |RW Transmission type 128
T_PDOS3
1802h |03h | Inhibit time T_PDO3 |VAR |Unsigned16 |RW Inhibit time for locking bus access 128
(1=100ps)
1802n |04n |Reserved T_PDO3 VAR |Unsigned8 |RW Reserved 128
1802, |05n |Eventtimer T_PDO3 |VAR |Unsigned16 |RW Time span for event triggering (1=1 |128
ms)
1803h 4th transmit PDO REC |PDO comm. |RW Fourth transmit PDO (T_PDO4), set- | 129
parameter param. tings
1803, |01n |COB-ID T_PDO4 VAR |Unsigned32 |RW Identifier of the T_PDO4 129
1803n |02n | Transmission type VAR |Unsigned8 |RW Transmission type 129
T_PDO4
1803n |03h |Inhibit time T_PDO4 |VAR |Unsigned16 |RW Inhibit time for locking bus access 129
(1=100ps)
1803h |04n |Reserved T_PDO4 VAR |Unsigned8 |RO Reserved 129
1803h |05n |Eventtimer T_PDO4 |VAR |Unsigned16 |RW Time span for event triggering (1=1 129
ms)
1A00n 1st transmit PDO REC |PDO map- |RW PDO mapping for T_PDO1, settings |131
mapping ping
1A00n |[O1n | 1st mapped object VAR |Unsigned32 |RO First object for the mapping in 131
T_PDO1 T_PDO1
1A01h 2nd transmit PDO REC |PDO map- |RW PDO mapping for T_PDO2, settings |132
mapping ping
1A01, |O1n | 1st mapped object VAR |Unsigned32 |RO First object for the mapping in 132
T_PDO2 T_PDO2
1A01h |02n  |2nd mapped object VAR |Unsigned32 |RO Second object for the mapping in 132
T_PDO2 T_PDO2
1A02 3rd transmit PDO REC |PDO map- |RW PDO mapping for T_PDO3, settings |134
mapping ping
1A02, |0O1n | 1st mapped object VAR |Unsigned32 |RO First object for the mapping in 134

T_PDO3

T_PDO3
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Index |Sub- [Name Objec |Datatype |Acce|PDO Description Page
index t code ss

1A02, |02 |2nd mapped object VAR |Unsigned32 |RO Second object for the mapping in 134
T_PDO3 T_PDO3

1A03n 4th transmit PDO REC |PDO map- |RW PDO mapping for T_PDO4, settings | 135
mapping ping

1A03h |01n | 1st mapped object VAR |Unsigned32 |RW First object for the mapping in 135
T_PDO4 T_PDO4

1A03n |02n  |2nd mapped object VAR |Unsigned32 |RW Second object for the mapping in 135
T_PDO4 T_PDO4

1A03n |03n  |3rd mapped object VAR |Unsigned32 |RW Third object for the mapping in 135
T_PDO4 T_PDO4

1A03h [04n  |4th mapped object VAR |Unsigned32 |RW Fourth object for the mapping in 135
T_PDO4 T_PDO4
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8.3 Assignment object group 3000,
The product provides corresponding parameters for the CANopen
object group 3000s. A detailed description of the parameters can be
found in the product manual in the Parameters chapter.
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Index Subindex |Object PDO Data Parameter name |Takes effect
type
3001h O1n Firmware program number - UINT32 |_prgNoDEV -
3001h 02n Firmware version number - UINT16 |_prgVerDEV -
3001y 04n Firmware revision number - UINT16 |_prgRevDEV -
3001n 0Cn Current access channel - UINT16 |_AccessInfo -
3001h OEn Locking other access channels |- UINT16 |AccessLock Immediately
3004y, 07n Reset controller parameters - UINT16 |PAR_CTRLreset |Immediately
3004 08n Reset user parameters - UINT16 |PARuserReset Enabling the power
stage
3005n 05n Commutation monitoring - UINT16 |MON_commutat Enabling the power
stage
3005n 06n Enabling the power stage at - UINT16 |IO_AutoEnable |Enabling the power
PowerOn stage
3005h 07n Additional time delay for releas- |- INT16 BRK_AddT_relea |Enabling the power
ing the holding brake se stage
3005n 08n Additional time delay for apply- |- INT16 BRK_AddT_apply |Enabling the power
ing the holding brake stage
3005n 09 Selection of internal or external |- UINT16 |RESint_ext Enabling the power
braking resistor stage
3005h 0An Error response to missing mains |- UINT16 |ErrorResp_Flt_ |Enabling the power
phase of three-phase devices AC stage
3005n 0Bn Error response to following error |- UINT16 |ErrorResp_p_di |Enabling the power
f stage
3005n OFn Detection and monitoring of - UINT16 |MON_MainsVolt |Enabling the power
mains phases stage
3005n 10n Ground fault monitoring - UINT16 |MON_GroundFaul |Start-up
t
3005h 11 Max. permissible switch-on time |- UINT16 |RESext_ton Enabling the power
of external braking resistor stage
3005h 12n Nominal power of external brak- |- UINT16 |RESext P Enabling the power
ing resistor stage
3005h 13h Resistance value of external - UINT16 |RESext R Enabling the power
braking resistor stage
3005h 20n Mains reactor - UINT16 |Mains_reactor Immediately
3005h 21h Shifting of the encoder working |- UINT16 |ShiftEncWorkRa |Start-up
range ng
3005n 22n Error response to 100% 12t - UINT16 |ErrorResp IZtR |Enabling the power
braking resistor ES stage
3006n 01n Acceleration and deceleration of | R_PDO |UINT16 |RAMP_v_sym Next movement
the motion profile for velocity
3006h 03h Monitoring of software limit - UINT16 |MON_SW_Limits |Immediately
switches
3006n 07n Position scaling: Denominator |- INT32 ScalePOSdenom |Parameters
3006n 08n Position scaling: Numerator - INT32 ScalePOSnum Immediately
3006n 0Ch Inversion of direction of move- |- UINT16 |InvertDirOfMov |Start-up
ment e
3006h 0Dn Jerk limitation of the motion pro- |- UINT16 |RAMP v_jerk Next movement
file for velocityv
3006h OEn Signal evaluation for reference |- UINT16 |IOsigREF Enabling the power
switch stage
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3006n OFn Signal evaluation for negative |- UINT16 |IOsigLIMN Enabling the power
limit switch stage
3006n 10n Signal evaluation for positive - UINT16 |IOsigLIMP Enabling the power
limit switch stage
3006h 12n Deceleration ramp for Quick - UINT32 |RAMPquickstop |Next movement
Stop
3006h 16n Absolute positioning only after |- UINT16 |AbsHomeRequest |Immediately
homing
3006n 18n Quick Stop option code - INT16 LIM QStopReact |Immediately
3006n 19, Monitoring of position deviation |- UINT16 |MON_p DiffWin |Immediately
3006n 1An Monitoring of velocity deviation |- UINT32 |MON_v_DiffWin |Immediately
3006h 1Bn Monitoring of velocity threshold |- UINT32 gONf\LThreshol Immediately
3006n 1Ch Monitoring of current threshold |- UINT16 gON_I_Threshol Immediately
3006n 1Dn Monitoring of time window - UINT16 |MON_ChkTime Immediately
3006n 1En Velocity limitation via input - UINT32 |IO_v_limit Immediately
3006n 21n Velocity scaling: Denominator |- INT32 ScaleVELdenom |Parameters
3006n 22n Velocity scaling: Numerator - INT32 ScaleVELnum Immediately
3006h 26n Timeout time for standstill win- |- UINT16 |MON_p_winTout |Immediately
dow monitoring
3006n 27n Current limitation via input - UINT16 |IO_I limit Immediately
3006h 28n Velocity limit for Zero Clamp - UINT32 |MON_v_zeroclam |Immediately
P
3006n 2%, Maximum load-dependent posi- |- UINT16 |MON_p_dif_ warn |Immediately
tion deviation (warning)
3006n 2Dn Torque window, permissible - UINT16 |MON_tqg win Immediately
deviation
3006n 2En Torque window, time - UINT16 |MON_tg_winTime |Immediately
3006n 30n Ramp scaling: Denominator - INT32 ScaleRAMPdenom |Parameters
3006n 31n Ramp scaling: Numerator - INT32 ScaleRAMPnum Immediately
3007n 01n Function Input DIO - UINT16 |IOfunct_DIO Start-up
3007 02 Function Input DI1 - UINT16 |IOfunct_DIl Start-up
3007h 03n Function Input DI2 - UINT16 |IOfunct_DI2 Start-up
3007h 04n Function Input DI3 - UINT16 |IOfunct_DI3 Start-up
3007h 09 Function Output DQO - UINT16 |IOfunct_DQO Start-up
3007h 0An Function Output DQ1 - UINT16 |IOfunct_DQl Start-up
3008h O1n Physical status of the digital T_PDO |UINT16 |_IO_ act -
inputs and outputs
3008n OFn Status of digital inputs T_PDO |UINT16 | IO DI act -
3008n 10n Status of digital outputs T_PDO |UINT16 |_IO_DQ_act -
3008h 11n Setting the digital outputs R_PDO |UINT16 |IO_DQ set -
directly
3008h 20n Debounce time of DIO - UINT16 |DI_0O_ Debounce Immediately
3008n 21n Debounce time of DI1 - UINT16 |DI_1_Debounce |Immediately
3008 22y Debounce time of DI2 - UINT16 |DI_2_Debounce |Immediately
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3008 23n Debounce time of DI3 - UINT16 |DI_3_Debounce |Immediately

3008n 26n Status of the inputs for the - UINT16 |_IO_STO_act -
safety function STO

300An 01n Status of the capture inputs - UINT16 |_CapStatus -

300An 02y Capture input 1 configuration - UINT16 |CaplConfig Immediately

300An  |04n Capture input 1 start/stop - UINT16 |CaplActivate Immediately

300An 06n Capture input 1 captured posi- |T_PDO |UINT32 |_CaplPos -
tion

300An 08n Capture input 1 event counter |T_PDO |UINT16 |_CaplCount -

300Dy 02n Motor type - UINT32 | M Type -

300Dn 03h Motor encoder type - UINT16 |_M_Sensor -

300Dn 04n Maximum permissible motor - UINT16 | M n max -
speed of rotation

300Dn 05n Nominal motor speed of rotation |- UINT16 |_M n_nom -

300Dn 06n Maximum motor current - UINT16 | M I max -

300Dn 07n Nominal motor current - UINT16 | M I nom -

300Dn 08n Nominal motor torque - UINT16 | M M nom -

300Dn 09n Maximum motor torque - UINT16 |_M M max -

300Dn 0An Nominal motor voltage - UINT16 | M U_nom -

300Dn 0Bn Motor EMF constant kE - UINT32 | M kE -

300Dn 0Ch Moment of inertia of motor - UINT32 |_M_Jrot -

300Dn 0Dn Motor winding resistance - UINT16 | _ M R UV -

300Dn OEn Motor inductance g component |- UINT16 | M L g -

300Dn OFn Motor inductance d component |- UINT16 | M L d -

300Dn 10n Maximum motor temperature - INT16 _M T max -

300Dn 11n Maximum permissible time for |- UINT16 | M I2t -
maximum motor current

300Dy 13n Continuous stall current of motor |- UINT16 | M I O -

300Dn 14y, Number of pole pairs of motor |- UINT16 |_M Polepair -

3010n 01n Nominal current of power stage |- UINT16 |_PS_I nom -

3010n 02 Maximum current of power - UINT16 |_PS_I max -
stage

3010n 03n Maximum permissible DC bus |- UINT16 |_PS_U_maxDC -
voltage

3010n 04n Minimum permissible DC bus - UINT16 |_PS_U_minDC -
voltage

3010n 06n Temperature warning threshold |- INT16 _PS_T _warn -
of power stage

3010n 07n Maximum power stage tempera- |- INT16 _PS_T max -
ture

3010n 08hn Resistance value of internal - UINT16 |_RESint R -
braking resistor

3010n 09n Nominal power of internal brak- |- UINT16 |_RESint_P -
ing resistor

3010n 0An DC bus voltage low threshold for |- UINT16 | PS U minStopD |-
Quick Stop C
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3011h O1n Current controller d component |- UINT16 |_CTRL_KPid Immediately
P gain

3011h 02n Current controller d component |- UINT16 | _CTRL_TNid Immediately
integral action time

30114 03n Current controller g component |- UINT16 |_CTRL_KPiq Immediately
P gain

3011h 04n Current controller g component |- UINT16 |_CTRL_TNiq Immediately
integral action time

3011n 05h PID velocity controller time con- |- UINT16 |CTRL_nPIDTime |Immediately
stant of D gain

3011n 06n PID velocity controller amplifica- |- UINT16 |CTRL_nPIDDPart |Immediately
tion of D gain

3011h 08nh Filter time constant to smooth - UINT16 |CTRL_TAUnact Immediately
velocity of motor

30114 09 Speed of rotation up to which - UINT32 |CTRL_SpdFric Immediately
the friction compensation is lin-
ear

3011h 0An Gain acceleration feed forward |- UINT16 |CTRL_KFAcc Immediately

3011n 0Cn Current limitation - UINT16 |CTRL_TI max Immediately

3011n 0Dn Current value for Quick Stop - UINT16 |LIM I maxQSTP |Immediately

3011h OEn Current value for Halt - UINT16 |LIM I maxHalt |Immediately

3011h OFh Maximum field current of field - UINT16 |CTRL_I max_fw |Enabling the power
weakness controller stage

3011h 10n Velocity limitation - UINT32 |CTRL_v_max Immediately

3011n 14 Period of time for parameter - UINT16 |CTRL_ParChgTim |Immediately
switching e

3011n 15n Global gain factor (affects - UINT16 |CTRL_GlobGain |Immediately
parameter set 1)

30114 16n Controller parameter set copy- |- UINT16 |CTRL_ParSetCop |Immediately
ing y

3011n 17n Active controller parameter set |- UINT16 | _CTRL_ActParSe |-

t

3011n 18h Selection of controller parameter |- UINT16 |CTRL_PwrUpParS |Immediately
set at power u et

3011n 19n Selection of controller parameter |- UINT16 |CTRL_SelParSet |Immediately
set (non-persistent)

3011n 1An Condition for parameter set - UINT16 |CLSET_ParSwiCo |Immediately
switching nd

3011n 1Bn Time window for parameter set |- UINT16 |CLSET_winTime |Immediately
switching

3011n 1Ch Position deviation for parameter |- UINT16 |CLSET_p_ DiffWi |Immediately
set switching n

3011h 1Dn Velocity threshold for parameter |- UINT32 |CLSET_v_Thresh |Immediately
set switching ol

3012n 01n Velocity controller P gain - UINT16 |CTRL1_KPn Immediately

3012h 02n Velocity controller integral action |- UINT16 |CTRL1_TNn Immediately
time

3012, 03n Position controller P gain - UINT16 |CTRL1_KPp Immediately

3012n 04n Filter time constant of the refer- |- UINT16 |CTRL1_TAUnref |Immediately

ence speed value filter
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3012h 05n Filter time constant of the refer- |- UINT16 |CTRL1_TAUiref |Immediately
ence current value filter
3012n 06n Velocity feed-forward - UINT16 |CTRL1_KEFPp Immediately
3012y 08n Notch filter 1: Damping - UINT16 |CTRL1_Nfldamp |Immediately
3012y 09n Notch filter 1: Frequency - UINT16 |CTRL1 Nflfreq |Immediately
3012n OAn Notch filter 1: Bandwidth - UINT16 |CTRL1_Nflbandw |Immediately
3012 0Bn Notch filter 2: Damping - UINT16 |CTRL1 Nf2damp |Immediately
3012y 0Ch Notch filter 2: Frequency - UINT16 |CTRL1_Nf2freq |Immediately
3012n 0Dn Notch filter 2: Bandwidth - UINT16 |CTRL1_Nf2bandw |Immediately
3012 OEn Overshoot suppression filter: - UINT16 |CTRL1_Osupdamp |Immediately
Damping
3012 OFh Overshoot suppression filter: - UINT16 |CTRL1_Osupdela |Immediately
Time delay Y
3012, 10n Friction compensation: Gain - UINT16 |CTRL1_Kfric Immediately
3013 01n Velocity controller P gain - UINT16 |CTRLZ_KPn Immediately
3013n 02n Velocity controller integral action |- UINT16 |CTRLZ_TNn Immediately
time
3013n 03n Position controller P gain - UINT16 |CTRLZ_KPp Immediately
3013 04n Filter time constant of the refer- |- UINT16 |CTRL2_TAUnref |Immediately
ence speed value filter
3013n 05n Filter time constant of the refer- |- UINT16 |CTRL2_TAUiref |Immediately
ence current value filter
3013n 06n Velocity feed-forward - UINT16 |CTRL2_KFPp Immediately
3013y 08n Notch filter 1: Damping - UINT16 |CTRL2 Nfldamp |Immediately
3013n 09n Notch filter 1: Frequency - UINT16 |CTRLZ2 Nflfreq |Immediately
3013h O0An Notch filter 1: Bandwidth - UINT16 |CTRLZ_Nflbandw |Immediately
3013y 0Bn Notch filter 2: Damping - UINT16 |CTRL2_Nf2damp |Immediately
3013y 0Ch Notch filter 2: Frequency - UINT16 |CTRL2_Nf2freq |Immediately
3013n 0Dn Notch filter 2: Bandwidth - UINT16 |CTRLZ_NfZ2bandw |Immediately
3013n OEn Overshoot suppression filter: - UINT16 |CTRLZ_Osupdamp |Immediately
Damping
3013y OFn Overshoot suppression filter: - UINT16 |CTRL2 Osupdela |Immediately
Time delay y
3013h 10n Friction compensation: Gain - UINT16 |CTRL2_Kfric Immediately
301Bn 06n Error response to data error (DE |- INT16 ErrorResp_bit_ |-
bit) DE
301Bn 07h Error response to mode error - INT16 ErrorResp bit |-
(ME bit) ME
301Bh 0%n Activation of operating mode R_PDO |UINT16 |JOGactivate Immediately
Jog
301Bn 13h DS402 state machine: State - UINT16 |DS402compatib |Immediately
transition from 3 to 4
301Bh 16n Position for Position Setting - INT32 HMp_setP Immediately
301Bn 19n Error code for synchronous - UINT16 |_ModeError -
errors (ME bit)
301Bn 1Bn Error code for synchronous - UINT16 |_DataError -
errors (DE bit)
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301Bh 1Ch Additional error information of a |- UINT16 | _ModeErrorInfo |-
ModeError (ME bit)

301Bn 1Dn Additional error information of a |- UINT16 |_DataErrorInfo |-
DataError (DE bit)

301Bh 1En DS402 statusword: Selection for |- UINT16 |DS402intLim Immediately
internal limit bit

301Ch 04n Action word T_PDO |UINT16 |_actionStatus |-

301Ch 06n Modbus address of parameter |- UINT16 |_InvalidParam |-
with invalid value

301Cn  |07n Current status of monitoring sig- |- UINT32 |_SigActive -
nals

301Cn 08h Saved status of monitoring sig- |- UINT32 |_SigLatched -
nals

301Cn 09n Number of last warning (error |- UINT16 |_LastWarning -
class 0)

301Ch 0An Operating hours counter - UINT32 |_OpHours -

301Cn 0Bn Active warnings, bit-coded - UINT32 |_WarnActive -

301Ch 0Cn Saved warnings, bit-coded - UINT32 | WarnLatched -

301Ch 0Dy Current output power - INT16 _Power_act -

301Cn OEn Mean output power - INT16 _Power_mean -

301Cn  |OFn Voltage at DC bus - UINT16 |_UDC_act -

301Cn 10n Current power stage tempera- |- INT16 _PS_T_current |-
ture

301Ch 11n Current motor temperature - INT16 _M T current -

301Cn 12n Current device temperature - INT16 _DEV_T_current |-

301Cn 13n Current overload of braking - INT16 _RES_overload |-
resistor (I12t)

301Ch 14y Current load of braking resistor |- INT16 _RES_load -

301Cn 15n Maximum value of overload of |- INT16 _RES_maxoverlo |-
braking resistor ad

301Cn 16n Current overload of power stage |- INT16 _PS_overload_ I |-
(12t) 2t

301Cn 17n Current load of power stage - INT16 _PS load -

301Ch 18n Maximum value of overload of |- INT16 _PS_maxoverloa |-
power stage d

301Cn 19n Current overload of motor (12t) |- INT16 _M overload -

301Ch 1An Current load of motor - INT16 _M load -

301Ch 1Bn Maximum value of overload of |- INT16 _M maxoverload |-
motor

301Cn 1En Maximum possible value for - INT16 _PT_max_val -
operating mode Profile Torque

301Cn  [1Fn Aditional info of last error - UINT16 |_LastError Qua |-

301Cn 22n Current overload of power stage |- INT16 _PS_overload_c |-
(chip temperature) te

301Ch 23n Current overload of power stage |- INT16 _PS_overload_p |-
(power squared) sq

301Cn 24y Current overload of power stage |- INT16 _PS_overload -
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301Chn 27n Current limitation of the system |- UINT16 |_Imax_ system -

301Cn 28n Actual current limit - UINT16 |_Imax_act -

301Ch 29 Actual velocity limit - UINT32 | _Vmax act -

301En 01n Actual motor current (g compo- |- INT16 _Ig act_rms -
nent, generating torque)

301En 02n Actual motor current (d compo- |- INT16 _Id act_rms -
nent, field weakening)

301En 03h Total motor current T_PDO |INT16 _I act -

301En 04n Reference motor voltage q com- |- INT16 _Uqg_ref -
ponent

301En 05n Reference motor voltage d com- |- INT16 _Ud_ref -
ponent

301En 06n Total motor voltage (vector sum |- INT16 _Udqg_ref -
d components and q compo-
nents)

301En 07n Reference speed of rotation of |- INT16 _n_ref -
velocity controller

301En 08n Actual speed of rotation of motor |- INT16 _n_act -

301En 09n Reference position in internal - INT32 _p_reflnt -
units

301En 0Ch Reference position - INT32 _p_ref -

301En OEn Absolute position with reference |- UINT32 |_p_absmodulo -
to one motor revolution

301En OFh Motor position with reference to |- UINT32 |_p_absENC -
encoder range

301En 10n Reference motor current (q - INT16 _Ig ref rms -
component, generating torque)

301En 11n Reference motor current (d - INT16 _Id ref rms -
component, field weakening)

301En 13n Degree of utilization of DC bus |- INT16 _VoltUtil -
voltage

301Eh 1Bn Maximum value of the load- - UINT32 | _p_dif load_pe |Immediately
dependent position deviation ak

301En 1Cn Current load-dependent position |- INT32 | _p_dif load -
deviation between reference
and actual position

301En 1Fn Reference velocity of velocity |- INT32 |_v_ref -
controller

301Fn 01n Target position of profile genera- |- INT32 _RAMP p_target |-
tor

301Fy 02n Actual position of profile genera- |T_PDO |INT32 _RAMP p act -
tor

301Fn 05n Target velocity of profile genera- |- INT32 _RAMP v_target |-
tor

301Fn 07n Velocity of reference value for |- INT32 _pref v -
profile generator

301Fh 0%nh Acceleration of reference value |- INT32 _pref _acc -
for profile generator

301Fn 0An Maximum possible value of - INT32 _ScalePOSmaxus |-

position scaling

r
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301Fh 0Bn Maximum possible value of - INT32 _ScaleVELmaxus |-
velocity scaling r

301Fh 0Ch Maximum possible value of - INT32 _ScaleRAMPmaxu |-
ramp scaling ST

3028n 06n Maximum distance for search - INT32 HMoutdis Next movement
for switching point

3028y 07n Distance from switching point - INT32 HMdis Next movement

3028h 0An Preferred homing method - INT16 HMprefmethod Immediately

3028y 0Bh Position at reference point - INT32 HMp home Next movement

3028h 0Ch Distance from switching point to |- INT32 _HMdisREFtoIDX |-
index pulse

3028n 0Dy Maximum search distance after |- INT32 HMsrchdis Next movement
overtravel of switch

3029, 03n Selection of jog method - UINT16 |JOGmethod Immediately

3029 04n Velocity for slow movement - UINT32 |JOGv_slow Immediately

3029 05n Velocity for fast movement - UINT32 |JOGv_fast Immediately

3029 07n Distance for step movement - INT32 JOGstep Next movement

3029 08n Wait time for step movement - UINT16 |JOGtime Next movement

302Fh 01n Autotuning start - UINT16 |AT start Immediately

302Fh 02n Autotuning status - UINT16 |_AT_state -

302Fn 03n Movement range for Autotuning |- UINT32 |AT_dis Next movement

302Fn 04n Direction of movement for Auto- |- UINT16 |AT_dir Next movement
tuning

302Fh 06n Jump of speed of rotation for - UINT32 |AT_n_ref Next movement
Autotuning

302Fh 07h Friction torque of the system - UINT16 | _AT M friction |-

302Fh 08n Constant load torque - INT16 | _AT_M load -

302Fh 0%9n Waiting time between Autotun- |- UINT16 |AT_wait Next movement
ing steps

302Fh 0Bn Progress of Autotuning - UINT16 | AT progress -

302Fh 0Ch Moment of inertia of the com- - UINT16 |_AT_J Parameters
plete system

302Fh OEn Type of coupling of the system |- UINT16 |AT_mechanical |Next movement

303An 01n Lock HMI - UINT16 |HMIlocked Immediately

303An 02n HMI display when motor moves |- UINT16 |HMIDispPara Immediately

303Bn 02 Number of power on cycles - UINT32 |_ERR_powerOn -

303Bh 04n Clear error memory - UINT16 |ERR_clear Immediately

303Bh 05n Reset error memory read - UINT16 |ERR_reset Immediately
pointer

303Bh 06n First number for the signal out- |- UINT16 |MON_IO_SelErrl |Immediately
put function Selected Error

303Bh 07n Second number for the signal - UINT16 |MON_IO_SelErr2 |Immediately
output function Selected Error

303Bh 08h First number for the signal out- |- UINT16 |MON_IO_SelWarl |Immediately

put function Selected Warning
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303Bh 09 Second number for the signal - UINT16 |MON_IO_SelWar2 |Immediately
output function Selected Warn-
ing
303Cn 01n Error number - UINT16 |_ERR number -
303Cn 02 Error class - UINT16 |_ERR_class -
303Cn |03 Error time - UINT32 |_ERR_time -
303Ch 04n Error additional information - UINT16 | _ERR qual -
303Cn | 05n Number of cycles of enabling - UINT16 |_ERR enable cy |-
the power stage at error time cl
303Ch 06n Time between enabling of power |- UINT16 |_ERR_enable ti |-
stage and occurrence of the me
error
303Cn 07n DC bus voltage at error time - UINT16 |_ERR DCbus -
303Ch 08n Motor velocity at error time - INT32 _ERR_motor_v -
303Cn 09n Motor current at error time - UINT16 |_ERR motor T -
303Ch 0An Temperature of power stage at |- INT16 _ERR _temp ps -
error time
303Ch 0Bn Temperature of device at error |- INT16 _ERR_temp_dev |-
time
3041h 06n CANopen diagnosis word - UINT16 |_CanDiag -
3041n 0An CANopen Manufacturer-specific |- UINT16 |_ManuSdoAbort |-
SDO Abort Code
3041y 0Bn PDO 1 event mask - UINT16 |CANpdolEvent Immediately
3041 0Cn PDO 2 event mask - UINT16 |CANpdo2Event Immediately
3041n 0Dn PDO 3 event mask - UINT16 |CANpdo3Event Immediately
3041y OEh PDO 4 event mask - UINT16 |CANpdo4Event Immediately
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8.4 Assignment object group 6000,
The product provides corresponding parameters for the CANopen
object group 6000s. A detailed description of the parameters can be
found in the product manual in the Parameters chapter.
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603Fh 00n Error Code - UINT16 | LastError -
6040n 00n Controlword R_PDO |UINT16 |DCOMcontrol Immediately
6041n 00n Statusword T_PDO |UINT16 |_DCOMstatus -
605Dh 00n Halt option code - INT16 LIM HaltReacti |Immediately
on
6060n 00n Modes of Operation R_PDO |INT8 DCOMopmode Immediately
6061n 00n Modes of Operation Display T_PDO |INT8 _DbCOMopmd_act |-
6063h 00n Position actual Value T_PDO |[INT32 _p_actlnt -
6064h 00n Position actual Value T_PDO |INT32 _p_act -
6065n 00n Following error window - UINT32 |MON_p dif load |Immediately
6067h 00n Position Window - UINT32 |MON_p_ win Immediately
6068 00n Position window time - UINT16 |MON_p winTime |Immediately
606Bh 00n Velocity demand value - INT32 _RAMP v act -
606Ch 00n Velocity actual value T_PDO |INT32 _v_act -
606Dh 00n Velocity Window - UINT16 |MON_v_win Immediately
606EHn 00n Velocity Window Time - UINT16 |MON_v_winTime |Immediately
6071n 00n Target Torque R_PDO |INT16 PTtg_target Immediately
6077 00n Torque actual Value T_PDO |INT16 _tqg_ act -
607An 00n Target position R_PDO |INT32 PPp_target Immediately
607Dn 01n negative Software position limit |- INT32 MON_swLimN Enabling the power
stage
607Dn 02n positive Software position limit |- INT32 MON_swLimP Enabling the power
stage

607Fh 00n Maximal profile velocity - UINT32 |RAMP_v_max Next movement
6081n 00n Profile velocity R_PDO |UINT32 |PPv_target Next movement
6083h 00n Profile acceleration R_PDO |UINT32 |RAMP _v_acc Next movement
6084 00n Profile deceleration R_PDO |UINT32 |RAMP_v_dec Next movement
6086n 00n Motion profile type - UINT16 |ProfileType
6087h 00n Torque slope R_PDO |UNIT32 |RAMP_tqg slope |Immediately
6098y 00n Homing method - INT8 HMmethod Immediately
6099 01n Homing speed search - UINT32 |HMv Next movement
6099 02n Homing speed moving away - UINT32 |HMv_ out Next movement
60C1h 01n Interpolation data record - UINT8 - -
60C2; 01n Interpolation Time Period value |- UINT32 |cycletime -
60C2h 02n Interpolation Time Period index |- INT8 timedimension |-
60C4n 01n Interpolation Position Buffer - INT8 - -

Size
60C4h 02n Interpolation Position Actual - INT8 - -

Buffer Size
60C4n 03n Interpolation Position Buffer - INT8 - -

Organisation
60C4h 03n Interpolation Position Buffer - INT8 - -

Position
60C4n 05n Interpolation Position Size of - INT8 - -

Data Record
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60C4n 06n Interpolation Position Buffer - INT8 - -

Clear
60F2; 00n Position Option Code - UINT16 |PPoption Next movement
60F4 00n Following error actual value - INT32 _p dif -
60FFh 00n Target velocity R_PDO |INT32 PVv_target Immediately
65025 00n Supported Drive Modes - UINT32 gSuppDrivelVIode -
100 Fieldbus interface
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8.5 Details of object group 1000h

8.5.1 1000, Device type

The object specifies the device profile used as well as the device type.

Object description
Index 1000+
Object name  Device type
Objectcode VAR
Data type Unsigned32
Value description
Subindex 00s, device type
Meaning Device type and device profile
Access RO
PDO mapping —
Value range -
Default value 0042 0192,
Can be saved -
Bit coding, subindex 00y,
bit Access |Value Meaning
0..15 RO 0192, Device profile DS-402 (192h)
16 ... 23 RO 42y Bit 17 = 1: AC servo drive
24 ... 31 RO 00n Not used

8.5.2 1001, Error register

The object specifies the error of the device. The detailed cause of
error can be determined with the object Predefined error field
(1003h) and - for reasons of compatibility with devices with other
fieldbus profiles - with the object Exrror code (603Fy).

Errors are signaled by an EMCY message as soon as they occur.

Object description
Index

Object name
Object code
Data type

1001y

Error register
VAR
Unsigned8
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Value description

Subindex 00, error register
Meaning Error register
Access RO

PDO mapping —

Value range -

Default value

Can be saved

Bit coding, subindex 00y

bit |Access |Value Meaning

0 RO - Error (generic error)

1 RO - Reserved

2 RO - Reserved

3 RO - Reserved

4 RO - Communication profile (communication error)
5 RO - Device profile (device profile error)

6 RO - Reserved

7 RO - Manufacturer-specific

8.5.3 1003, Predefined error field

The object contains the latest error messages that were shown as
EMCY messages.

* The subindex 00y, entry contains the number of saved error mes-
sages.

* The current error message is stored at subindex 01y, older mes-
sages are moved to higher subindex entries.

*  Writing '0' to subindex 00y, resets the error list.
Object description

Index 1003;

Object name  Predefined error field

Objectcode  ARRAY

Data type Unsigned32

Value description
Subindex 00k, number of errors
Meaning Number of error entries
Access RwW
PDO mapping -

Valuerange  0...1
Default value 1
Can be saved -

102 Fieldbus interface
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Bit coding, subindex 00y, ... 05,

Subindex
Meaning

Access

PDO mapping

Value range

Default value

Can be saved

01y, error field

Error number

RO

Bits 0 ... 15: Error code (as per DS301).

Bits 16 ... 31: Error code 1000n: Vendor-specific error number.

8.54 1005, COB ID SYNC message

Object description

Value description

Bit coding, subindex 00y,

The object specifies the COB ID of the SYNC object and determines
whether a device sends or receives SYNC messages.

The device can only receive SYNC messages.

For synchronization, a device in the network must send SYNC objects.
The COB ID can be changed in the NMT state "Pre-Operational”

Index 1005s

Object name COB ID SYNC

Objectcode VAR

Data type Unsigned32

Subindex 00n, COB ID SYNC

Meaning Identifier of the synchronization object

Access RwW

PDO mapping -

Value range  0...4294967295

Default value 8000 0080

Can be saved -

bit Access |Value Meaning

31 RO 0o 1: Device can receive SYNC messages (SYNC
consumer)

30 RO 1b 1: Device can send SYNC messages (SYNC
producer)

29 RO Ob 0: 11 bit identifier (CAN 3.0A) 1: 29 bit identifier
(CAN 3.0B)

28-11 |RO 0000n Only relevant if bit 29=1 is not used by the
device.

10-7 |RW 0001p Function code, bits 10 ... 7 of COB ID

6-0 |RO 7Fh Node address, bit 6 ... 0 of COB ID
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8.5.5
Object description
Value description

8.5.6
Object description
Value description

8.5.7

1008, Manufacturer device name

The object specifies the device name of the manufacturer.

Index
Object name
Object code
Data type

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

1008,

Manufacturer device name
VAR

Visible String8

00, manufacturer device name
Manufacturer's designation
RO

The following objects contain additional information on the device:-
Objects 6404, 6410n: Motor data

1009, Manufacturer hardware version

The object specifies the version of the device hardware.

Index
Object name
Object code
Data type

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

1009,

Manufacturer hardware version
VAR

Visible String8

00, manufacturer hardware version
Hardware version
RO

100A, Manufacturer software version

The object specifies the version of the device software.

104
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Object description
Index

Object name
Object code
Data type

Value description )
Subindex

Meaning
Access

PDO mapping
Value range
Default value
Can be saved

8.5.8 100C, Guard Time

100A

Manufacturer software version
VAR

Visible String8

00h, manufacturer software version
Software version
RO

The object specifies the time span for connection monitoring (Node
Guarding) of an NMT slave.

The time span for connection monitoring of an NMT master results
from the time span "Guard Time" multiplied by the factor "Life Time",
object Life time factor (100Dn).

The time span can be changed in the NMT state "Pre-Operational”.

Object description
Index

Object name
Object code
Data type

Value description ]
Subindex

Meaning
Access

PDO mapping

Value range
Default value
Can be saved

8.5.9 100D, Life Time Factor

100Cs
Guard Time
VAR
Unsigned16

00, Guard Time
Time span for Node Guarding [ms]
RW

0...65535
0

The object specifies the factor that, together with the time span
"Guard Time", results in the time interval for connection monitoring of
an NMT master. Within this period, the NMT slave device expects a
monitoring request via Node Guarding from the NMT master.

Life Time = Guard Time * Life Time Factor
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Object description

Value description

The value "0" deactivates monitoring of the NMT master.

If there is no connection monitoring through the NMT master during
the time interval "Life Time", the device signals an error and switches
to the operating state Fault.

The time factor can be changed in the NMT state "Pre-Operational”.

The time span "Guard Time" is set with the object Guard time
(100Ch).

Index 100Dy,
Object name Life Time Factor
Objectcode VAR

Data type Unsigned8

Subindex 00, Life Time Factor

Meaning Repeat factor for the Node Guarding protocol.
Access RwW

PDO mapping —

Value range  0...255
Default value 0
Can be saved -

8.5.10 1014, COB ID Emergency object message

Object description

Value description

The object specifies the COB ID of the emergency object "EMCY".

Index 1014y,

Object name COB ID EMCY
Object code VAR

Data type Unsigned32

Subindex 00,, COB ID EMCY

Meaning Identifier of the emergency object
Access RW
PDO mapping -

Value range  0...4294967295
Default value 4000 0080x + node ID
Can be saved -
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Bit coding, subindex 00y,

bit |Access |Value Meaning

31, |RO Ob Reserved

30

29 RO 0o 0: 11 bit identifier (CAN 3.0A) 1: 29 bit identifier
(CAN 3.0B)

28-11 |RO 0000n Only relevant if bit 29=1 is not used by the
device.

10-7 |RW 0001p Function code, bits 10-7 of the COB ID

6-0 |RO - Node address, bits 6-0, of the COB ID

The COB ID can be changed in the NMT state "Pre-Operational”

8.5.11 1015, Inhibit time emergency object message

The object specifies the waiting time for the repeated transmission of
EMCY messages as a multiple of 100ps.

Object description
Index 1015,

Object name  Inhibit time EMCY
Objectcode VAR

Data type Unsigned16
Value description ] o
Subindex 00, inhibit time EMCY
Meaning Waiting time for repeated transmission of an EMCY
Access RW
PDO mapping —

Value range  0...65535
Default value 0
Can be saved -

8.5.12 1016, Consumer Heartbeat Time

The object contains the settings of the "Heartbeat Consumers" for
NMT monitoring by mans of "Heartbeat" connection message.

Object description
Index 1016n

Object name  Consumer Heartbeat Time
Object code = ARRAY
Data type Unsigned32
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Value description )
Subindex

Meaning
Access

PDO mapping
Value range
Default value
Can be saved

00n, number of elements
Number of values for the object
RO

Subindex 01y, Consumer Heartbeat Time
Meaning Time interval and node ID of the "Heartbeat" recipient
Access RW
PDO mapping —
Value range  0...4294967295
Default value 0
Can be saved -
Bit coding subindex 01, ... 03, - -
bit Meaning
31..24 Reserved
23...16 Node ID
15...0 Time interval for "Heartbeat" message

8.5.13

The time interval is specified as a multiple of 1 ms and must be
greater than the producer "Heartbeat" time, object Producer
Heartbeat Time (10174). If the time interval is zero, the device
specified via the node ID is not monitored.

1017, Producer Heartbeat Time

The object contains the time interval of the "Heartbeat" producer for
NMT monitoring by means of "Heartbeat" connection message as a

multiple of 1 ms.

The producer "Heartbeat" time must be less than the time interval of
the "Heartbeat" consumer, object Consumer Heartbeat Time
(1016n) . A time interval of zero deactivates monitoring.

Object description
Index

Object name
Object code
Data type

1017,

Producer Heartbeat Time
VAR

Unsigned16
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8.5.14

Value description

1018, Identity Object

Object description

Value description

Subindex 00n, Producer Heartbeat Time
Meaning Time interval for producer "Heartbeat"
Access RW

PDO mapping —

Value range  0...65535
Default value 0
Can be saved -

The object provides information on the product.

* Subindex 01y (vendor ID) contains the manufacturer ID

* Subindex 02, (product ID) contains the manufacturer-specific prod-
uct code

* Subindex 03x (revision number) identifies special CANopen proper-
ties for the device

Index 1018s
Object name  Identity Object
Object code  RECORD

Data type Identity

Subindex 00y, number of elements
Meaning Number of values for the object
Access RO

PDO mapping —

Value range -

Default value 3
Can be saved

Subindex 01y, vendor ID
Meaning Vendor ID
Access RO

PDO mapping —

Value range -

Default value 0800 005An
Can be saved -
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Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

02, product code
Product code
RO

034, revision number
Revision number
RO
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8.5.15 1029, error behavior

Object description

Value description

Settings, subindex 01,

The object specifies the behavior of the NMT state machine in the
event of a communication error.

Index 1029y
Object name  Error behavior
Objectcode = ARRAY

Data type Unsigned8

Subindex 00y, number of elements
Meaning Number of values for the object
Access RO

PDO mapping —

Value range -

Default value 1
Can be saved

Subindex 014, Communication Error
Meaning Communication error
Access RwW

PDO mapping -

Value range 0...2

Default value 0

Can be saved

Value Meaning

0 Pre-operational (with state Operational only)
1 No state transition

2 Stopped

8.5.16 1200, 1st server SDO parameter

Object description

The object contains the settings for the first server SDO.

Index 1200n

Object name  1st server SDO parameter
Object code RECORD

Data type SDO server parameter
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8.5.17

Value description

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

1201, 2nd server SDO parameter

Object description

Value description

00n, number of elements
Number of values for the object
RO

2

014, COB ID client -> server
Identifier client -> server
RO

0...4294967295

1536 + node ID

02, COB ID server -> client
Identifier server -> client
RO

0...4294967295

1408 + node ID

The object contains the settings for the second server SDO.

Index
Object name
Object code
Data type

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

12015

2nd server SDO parameter
RECORD

SDO server parameter

00, number of elements
Number of values for the object
RO
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Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

8.5.18 1400, 1st receive PDO parameter

Object description

Value description

The object contains the settings for the first receive PDO R_PDO1.

Index
Object name
Object code
Data type

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

014, COB ID client -> server
Identifier client -> server
RwW

0...4294967295

8000 0000,

02,, COB ID server -> client
Identifier server -> client
RwW

0...4294967295

8000 0000y,

03, node ID SDO client
Node ID SDO client
RwW

1..127

1400;

1st receive PDO parameter
RECORD

PDO Communication Parameter

00y, number of entries
Number of values for the object
RO
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Bit assignment subindex 015

Bit 31
Bit coding, subindex 02y,

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

01n, COB ID used by PDO

Identifier of the R_PDO1

RW

0...4294967295
0200n + node ID

Subindex 02, transmission type = asynchronous
Meaning Transmission type
Access RwW
PDO mapping —
Value range  0...255
Default value 255
Can be saved -
bit Access |Value Meaning
31 RW Ob 0: PDO is active
1: PDO is inactive
30 RO Oo 0: RTR (see below) is possible
1: RTR not permitted
29 RO Ob 0: 11-bit identifier (CAN 3.0A)
1: 29 bit identifier (CAN 3.0B)
28-11|RO 0000n Only relevant if bit 29=1 is not used by the
device.
10-7 |RW 01000 Function code, bits 10-7 of the COB ID
6-0 RO - Node address, bits 6-0, of the COB ID

A R_PDO can only be used if bit 31="0".

The type of control for evaluating R_PDO data is specified via subin-
dex 02. The values 241 ... 251 are reserved.

Transmission cyclic |acyclic |synchro- |asynchro- [RTR-con-
type nous nous trolled

0 - X X - -

1-240 X - X - -

252 - - X - X

253 - - - X X

254 - - - X -

255 - - - X -

If an R_PDO is transmitted synchronously (transmission
type=0 ... 252), the device evaluates the received data depending on
the SYNC object.
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Settings

* Inthe case of acyclic transmission (transmission type=0), the eval-
uation depends on the SYNC object, but not the transmission of
the PDO. A received PDO message is evaluated with the following
SYNC.

A value between 1 and 240 specifies the number of SYNC cycles
after which a received PDO is evaluated.

The values 252 to 254 are relevant for updating T_PDOs, but not for
sending them.

¢ 252: Updating of transmit data with receipt of the next SYNC

* 253: Updating of transmit data with receipt of a request from a
PDO consumer

* 254: Updating of data in an event-driven way, the triggering event
is specified in a manufacturer-specific way

R_PDOs with the value 255 are updated immediately upon receipt of
the PDOs. The triggering event is the data that is transmitted corre-
sponding to the definition of the DSP402 device profile in the PDO.

R_PDO1 is processed asynchronously and in an event-driven way.

The byte assignment of the R_PDO1 is specified via PDO mapping
with the object 1st receive PDO mapping (1600x) . The follow-
ing default assignment is used for R_PDO1:

* Bytes 0 ... 1: Control word controlword (6040n).

The COB ID of the object can be changed in the NMT state "Pre-
Operational".

8.5.19 1401, 2nd receive PDO parameter

Object description

Value description

The object contains settings for the second receive PDO R_PDO2.

Index 14014
Object name  2nd receive PDO parameter
Object code = RECORD

Data type PDO Communication Parameter
Subindex 00n, largest subindex supported
Meaning Largest subindex supported
Access RO

PDO mapping —

Value range -

Default value 2

Can be saved
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8.5.20

Settings

Subindex 01,, COB ID R_PDO2

Meaning Identifier of the R_PDO2
Access RwW
PDO mapping —

Valuerange 0 ....4294967295
Default value 8000 0300x + node ID
Can be saved

Subindex 02, transmission type
Meaning Transmission type
Access RwW

PDO mapping —

Valuerange 0....255
Default value 255
Can be saved -

The meaning of the bit states and subindex values is described with
the object 1st receive PDO parameters (1400y).

R_PDO2 is processed synchronously, acyclically and in an event-
driven way and must be activated with bit 31=1 in subindex 01, before
it can be used.

The byte assignment of R_PDO2 is specified via PDO mapping with
the object 2nd Receive PDO mapping (1601,). The following default
assignment is set for the operating mode "Profile Position":
* Bytes 0 ... 1: Control word controlword (6040 )
* Bytes 2 ... 5: Target position of the motion command

target position (607Ap)

The COB ID of the object can be changed in the NMT state "Pre-
Operational".

The transmission type for the receive PDO can have 3 value ranges:

0 For an asynchronous cycle

110240 |Instructs the receive PDO to become active only if a SYNC object
is received

255 Specifies that the PDO is executed when it is received

1402, 3rd receive PDO parameter

Object description

The object contains settings for the third receive PDO R_PDO3.

Index 1402,

Object name  3rd receive PDO parameter
Object code = RECORD

Data type PDO Communication Parameter
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Value description

Settings

Subindex 00n, largest subindex supported
Meaning Largest subindex supported
Access RO

PDO mapping —

Value range -

Default value 2
Can be saved -

Subindex 014, COB ID used by PDO

Meaning Identifier of the R_PDO3
Access RW
PDO mapping —

Valuerange 0 ... 4294967295
Default value 8000 0400y + node ID
Can be saved -

Subindex 02, transmission type
Meaning Transmission type
Access RW

PDO mapping —

Value range  0...255
Default value 255
Can be saved -

The meaning of the bit states and subindex values is described with
the object 1st receive PDO-parameters (1400h).

R_PDO3 is processed synchronously, acyclically and in an event-
driven way and must be activated with bit 31=1 in subindex 01y, before
it can be used.

The byte assignment of the R_PDO3 is specified via PDO mapping
with the object 3rd Receive PDO mapping (1602h). The follow-
ing default assignment is set for the operating mode "Profile Velocity":
* Bytes 0 ... 1: Control word controlword (6040h)
* Bytes 2 ... 5: Reference velocity of motion command

Target velocity (60FFh)

The COB ID of the object can be changed in the NMT state "Pre-
Operational".

The transmission type for the receive PDO can have 3 value ranges:

0 For an asynchronous cycle

1t0 240 |Instructs the receive PDO to become active only if a SYNC object
is received

255 Specifies that the PDO is executed when it is received
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8.5.21
Object description
Value description
PDO settings

8.5.22

1403, 4th receive PDO parameter

The object stores settings for the fourth receive PDO R_PDO4.

Index
Object name
Object code
Data type

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

1403,

4th receive PDO parameter
RECORD

PDO Communication Parameter

00r, largest subindex supported
Largest subindex supported
RO

2

014, COB ID used by PDO
Identifier of the R_PDO4
RW

0...4294967295

8000 05005, + node ID

02, transmission type
Transmission type
RO

254

The meaning of the bit states and subindex values is described under

object 1st receive PDO-parameters

(1400n) .

R_PDO4 is processed asynchronously and in an event-driven way
and must be activated with bit 31=1 in subindex 01, before it can be

used.

The COB ID of the object can be changed in the NMT state "Pre-

Operational".

1600, 1st receive PDO mapping

The object specifies the objects mapped in R_PDO1 and transmitted
with the PDO. When the object is read, subindex 00, the number of
mapped objects is read.
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Object description

Value description

Index
Object name
Object code
Data type

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

1600n

1st receive PDO mapping
RECORD

PDO mapping

00n, number of mapped objects
Number of values for the object
RW

014, CMD: Control word
First object for mapping
RW

0...4294967295

6040 0010x

02,

Second object for mapping
RwW

0...4294967295

03n
Third object for mapping
RW

0...4294967295
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Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

044,
Fourth object for mapping
RwW

0...4294967295

Bit coding starting at subindex 01,  Each subindex entry from subindex 01y on specifies the object and the
bit length of the object. The object is identified via the index and the
subindex, which refer to the object dictionary of the device.

bit Meaning

0..7 Object length in bit
8..15 Subindex

16 ... 31 Index

Settings  The following default assignment is used:

* Subindex 01y: controlword (6040n)

8.5.23 1601, 2nd receive PDO mapping

The object specifies the objects mapped in R_PDO2 and transmitted
with the PDO. When the object is read, subindex 00, the number of
mapped objects is read.

Object description
Index

Object name
Object code
Data type

Value description )
Subindex

Meaning
Access

PDO mapping
Value range
Default value
Can be saved

1601,

2nd receive PDO mapping
RECORD

PDO mapping

00n, number of mapped application objects in PDO
Number of values for the object
RW

N O
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Settings

Subindex

Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex

Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

014, PDO mapping for the first application object to
be mapped (control word)

First object for mapping
RW

0...4294967295

6040 0010y,

02,, PDO mapping for the second application object
to be mapped (target position)

Second object for mapping
RW

0...4294967295

607A 0020n

03h

Third object for mapping
RW

0...4294967295

04+
Fourth object for mapping
RW

0...4294967295

The meaning of the bit states is described with the object 1st

receive PDO-mapping

(1600p).

The following default assignment is set for the operating mode Profile

Position:

* Subindex 01x: controlword
* Subindex 02,: target position

(6040n)
(607An)
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8.5.24 1602, 3rd receive PDO mapping
The object specifies the objects mapped in R_PDO3 and transmitted
with the PDO. When the object is read, subindex 00, the number of
mapped objects is read.
Object description
Index 1602,
Object name  3rd receive PDO mapping
Objectcode = RECORD
Data type PDO mapping
Value description
Subindex 00y, number of mapped application objects in PDO
Meaning Number of values for the object
Access RW
PDO mapping —
Valuerange 0..4
Default value 2
Can be saved -
Subindex 014, PDO mapping for the first application object to
be mapped (control word)
Meaning First object for mapping
Access RW
PDO mapping —
Value range  0...4294967295
Default value 6040 0010
Can be saved -
Subindex 02, PDO mapping for the second application object
to be mapped (target velocity)
Meaning Second object for mapping
Access RW
PDO mapping —
Value range  0...4294967295
Default value  60FF 0020x
Can be saved -
Subindex 03n
Meaning Third object for mapping
Access RW
PDO mapping -
Value range  0...4294967295
Default value -
Can be saved -
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Settings

Subindex 04,

Meaning Fourth object for mapping
Access RwW

PDO mapping —

Value range  0...4294967295
Default value

Can be saved

The meaning of the bit states is described with the object 1st
receive PDO-mapping (1600n).

The following default assignment is set for the operating mode Profile
Position:

* Subindex O01y: controlword (6040h)
* Subindex 02,: target velocity (60FFh)

8.5.25 1603, 4th receive PDO mapping

Object description

Value description

The object specifies the objects mapped in R_PDO4 and transmitted
with the PDO. When the object is read, subindex 00, the number of
mapped objects is read.

Index 1603

Object name  4th receive PDO mapping
Object code RECORD

Data type PDO mapping

Subindex 00y, number of elements
Meaning Number of values for the object
Access RW

PDO mapping —

Valuerange 0..4
Default value 0

Can be saved

Subindex 01

Meaning First object for mapping
Access RW

PDO mapping -

Value range  0...4294967295
Default value

Can be saved
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Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

02,

Second object for mapping
RW

0...4294967295

03n

Third object for mapping
RW

0...4294967295

04

Fourth object for mapping
RW

0...4294967295

The meaning of the bit states is described with the object 1st

receive PDO mapping

The PDO assignment for R_PDO4 can be modified.

(1600n)

The object contains settings for the first transmit PDO T_PDO1.

Settings
8.5.26 1800, 1st transmit PDO parameter
Object description
Index
Object name
Object code
Data type

1800;

1st transmit PDO parameter
RECORD

PDO Communication Parameter
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Value description

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

00n, number of entries
Number of values for the object
RO

5

014, COB ID used by PDO
Identifier of the T_PDO1
RwW

0...4294967295

4000 0180 + node ID

02, transmission type = asynchronous
Transmission type

RW

0...255

255

03, inhibit time
Inhibit time for locking bus access (1=100ps)
RW

0...65535
0

04, reserved
Reserved

0...255
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8.5.27

Settings

Subindex 05y, event timer

Meaning Time span for event triggering (1=1 ms)
Access RW

PDO mapping —

Value range  0...65535
Default value 0
Can be saved -

The meaning of the bit states and subindex values is described with
the object 1st receive PDO-parameters (1400n).

T_PDO1 is transmitted asynchronously and in an event-driven way
whenever the PDO data changes.

The byte assignment of the T_PDO1 is specified via PDO mapping
with the object 1st transmit PDO mapping (1A00). The follow-
ing default assignment is used:

* Bytes 0 ... 1: Status word statusword (6041p).

The COB ID of the object can be changed in the NMT state "Pre-
Operational".

1801, 2nd transmit PDO parameter

Object description

Value description

The object contains settings for the second transmit PDO T_PDO2.

Index 1801,
Object name  2nd transmit PDO parameter
Objectcode = RECORD

Data type PDO Communication Parameter
Subindex 00r, largest subindex supported
Meaning Largest subindex supported
Access RO

PDO mapping —

Value range -

Default value 5

Can be saved

Subindex 014, COB ID used by PDO

Meaning Identifier of the T_PDO2
Access RW
PDO mapping -

Value range  0...4294967295
Default value C000 0280, + node ID
Can be saved -
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Settings

Subindex 02y, transmission type
Meaning Transmission type
Access RwW

PDO mapping —

Value range  0...255

Default value 255

Can be saved -

Subindex 03, inhibit time

Meaning Inhibit time for locking bus access (1=100ps)
Access RW

PDO mapping —

Value range  0...65535

Default value 0

Can be saved -

Subindex 04, reserved
Meaning Reserved
Access -

PDO mapping —

Value range  0...255
Default value —

Can be saved -

Subindex 05, event timer

Meaning Time span for event triggering (1=1 ms)
Access RW

PDO mapping -

Value range  0...65535

Default value 100

Can be saved -

The meaning of the bit states and subindex values is described with
the object 1st receive PDO-parameters (1400n).

T_PDO2 is transmitted synchronously and acyclically.

The byte assignment of the T_PDO2 is specified via PDO mapping
with the object 2nd transmit PDO mapping (1A01h). The follow-
ing default assignment is set for the operating mode "Profile Position":

* Bytes 0 ... 1: Status word statusword (6041n)
* Bytes 2 ... 5: Actual position position actual value
(6064h) .

The COB ID of the object can be changed in the NMT state "Pre-
Operational".
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8.5.28

1802, 3rd transmit PDO parameter

Object description

Value description

The object contains settings for the third transmit PDO T_PDO3.

Index
Object name
Object code
Data type

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

1802n

3rd transmit PDO parameter
RECORD

PDO Communication Parameter

00r, largest subindex supported
Largest subindex supported
RO

5

01y, COB ID used by PDO
Identifier of the T_PDO3
RW

0...4294967295

C000 0380 + node ID

02, transmission type
Transmission type
RwW

0...255

255

03, inhibit time
Inhibit time for locking bus access (1=100ps)
RW

0...65535
0
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Settings

Subindex 04, reserved
Meaning Reserved
Access -

PDO mapping —

Value range  0...255
Default value

Can be saved

Subindex 05n, event timer

Meaning Time span for event triggering (1=1 ms)
Access RW

PDO mapping —

Value range  0...65535
Default value 100
Can be saved -

The meaning of the bit states and subindex values is described with
the object 1st receive PDO-parameters (1400h).

T_PDO3 is transmitted synchronously and acyclically.

The byte assignment of the T_PDOS is specified via PDO mapping
with the object 3rd transmit PDO mapping (1A02:). The follow-
ing default assignment is set for the operating mode "Profile Position":

* Bytes 0 ... 1: Status word statusword (6041n)
* Bytes 2 ... 5: Actual velocity velocity actual value
(606Ch) .

The COB ID of the object can be changed in the NMT state "Pre-
Operational”.

8.5.29 1803, 4th transmit PDO parameter

Object description

The object contains settings for the fourth transmit PDO T_PDO4.

Index 1803h

Object name  4th transmit PDO parameter
Object code  RECORD

Data type PDO Communication Parameter
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Value description

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

00n, largest subindex supported
Largest subindex supported
RO

5

014, COB ID used by PDO
Identifier of the T_PDO4
RW

0...4294967295

CO000 0480y, + node ID

02, transmission type
Transmission type
RO

0...255

254

03, inhibit time
Inhibit time for locking bus access (1=100ps)
RW

0...65535
0

04, reserved
Reserved

0...255
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Subindex 05y, event timer

Meaning Time span for event triggering (1=1 ms)
Access RW

PDO mapping —

Value range  0...65535
Default value 0
Can be saved -

The meaning of the bit states and subindex values is described with
the object 1st receive PDO-parameters (1400n).

Settings R_PDO4 is transmitted asynchronously and in an event-driven way.
The COB ID of the object can be changed in the NMT state "Pre-
Operational”.

8.5.30 1AO00, 1st transmit PDO mapping

The object specifies the objects mapped in T_PDO1 and transmitted
with the PDO. When the object is read, subindex 00, the number of
mapped objects is read.

Object description
Index 1A00n

Object name  1st transmit PDO mapping
Object code  RECORD
Data type PDO mapping

Value description

Subindex 00n, number of mapped objects
Meaning Number of values for the object
Access RW

PDO mapping —

Valuerange 0...4
Default value 1
Can be saved

Subindex 01y, ETA: status word
Meaning First object for mapping
Access RW

PDO mapping —

Value range  0...4294967295
Default value 6041 0010,
Can be saved -
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Settings

8.5.31

Object description

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

02,

Second object for mapping
RW

0...4294967295

03n

Third object for mapping
RW

0...4294967295

04

Fourth object for mapping
RW

0...4294967295

The meaning of the bit states is described with the object 1st

(1600n)

receive PDO mapping
The following default assignment is used:

* Subindex 01,: statusword (6041p)

1A01, 2nd transmit PDO mapping

The object specifies the objects mapped in T_PDO2 and transmitted
with the PDO. When the object is read, subindex 00, the number of
mapped objects is read.

Index 1A01,

Object name  2nd transmit PDO mapping
Object code  RECORD

Data type PDO mapping
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Value description

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex

Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex

Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

00y, number of mapped application objects in PDO
Number of values for the object
RwW

0..4
2

014, PDO mapping for the first application object to
be mapped (status word)

First object for mapping
RW

0...4294967295

6041 0010y

02,, PDO mapping for the second application object
to be mapped (actual position)

Second object for mapping
RW

0...4294967295

6064 0020,

03h

Third object for mapping
RW

0...4294967295

04y,
Fourth object for mapping
RwW

0...4294967295

The meaning of the bit states is described with the object 1st

receive PDO-mapping

(1600n) .
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Settings

The following default assignment is set for the operating mode Profile

Position:

* Subindex 01y: statusword
* Subindex 02n: position actual value

(6041n)
(6064n)

8.5.32 1A02, 3rd transmit PDO mapping
The object specifies the objects mapped in T_PDO3 and transmitted
with the PDO. When the object is read, subindex 00, the number of
mapped objects is read.
Object description
Index 1A02;
Object name  3rd transmit PDO mapping
Object code  RECORD
Data type PDO mapping
Value description
Subindex 00,, number of mapped application objects in PDO
Meaning Number of values for the object
Access RW
PDO mapping -
Valuerange 0..4
Default value 2
Can be saved -
Subindex 014, PDO mapping for the first application object to
be mapped (status word)
Meaning First object for mapping
Access RW
PDO mapping -
Value range  0...4294967295
Default value 6041 0010,
Can be saved -
Subindex 02,, PDO mapping for the second application object
to be mapped (actual velocity)
Meaning Second object for mapping
Access RW
PDO mapping -
Value range  0...4294967295
Default value 606C 0020
Can be saved -
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Settings

Subindex 03

Meaning Third object for mapping
Access RwW

PDO mapping —

Value range  0...4294967295
Default value

Can be saved

Subindex 04+

Meaning Fourth object for mapping
Access RW

PDO mapping —

Value range  0...4294967295
Default value

Can be saved

The meaning of the bit states is described with the object 1st
receive PDO-mapping (1600n).

The following default assignment is set for the operating mode Profile
Position:

* Subindex 01n: statusword (6041n)
* Subindex 02n: velocity actual value (606Ch)

8.5.33 1A03, 4th transmit PDO mapping

Object description

Value description

The object specifies the objects mapped in T_PDO4 and transmitted
with the PDO. When the object is read, subindex 00, the number of
mapped objects is read.

Index 1A03s

Object name  4th transmit PDO mapping
Object code RECORD

Data type PDO mapping

Subindex 00n, number of elements
Meaning Number of values for the object
Access RwW

PDO mapping -

Valuerange 0..4

Default value 0

Can be saved
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Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

Subindex
Meaning
Access

PDO mapping
Value range
Default value
Can be saved

01h

First object for mapping
RwW

0...4294967295

02,

Second object for mapping
RW

0...4294967295

03

Third object for mapping
RW

0...4294967295

04,

Fourth object for mapping
RW

0...4294967295

The meaning of the bit states is described with the object 1st

receive PDO mapping

(1600n) .

The PDO assignment for T_PDO4 can be modified.
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9 Accessories and spare parts

9.1 CANopen cable with connectors

Description Order no.
CANopen cable, 0.3 m, 2 x RJ45 VW3CANCARRO03
CANopen cable, 1 m, 2 x RJ45 VW3CANCARR1
2 m, 2 x RJ45, shielded twisted pair cable 490NTWO00002

5 m, 2 x RJ45, shielded twisted pair cable 490NTWO00005
12 m, 2 x RJ45, shielded twisted pair cable 490NTWO00012

2 m, 2 x RJ45, shielded twisted pair cable with UL and CSA 22.1 certification 490NTW00002U
5 m, 2 x RJ45, shielded twisted pair cable with UL and CSA 22.1 certification 490NTWO00005U
12 m, 2 x RJ45, shielded twisted pair cable with UL and CSA 22.1 certification 490NTW00012U
CANopen cable, 1 m, D9-SUB (female) to RJ45 TCSCCN4F3M1T
CANopen cable, 1 m, D9-SUB (female) with integrated terminating resistor to RJ45 VW3M3805R010
CANopen cable, 3 m, D9-SUB (female) with integrated terminating resistor to RJ45 VW3M3805R030
CANopen cable, 0.3 m, 2 x D9-SUB (female), LSZH standard cable (low-smoke, zero halogen, | TSXCANCADDO03
flame-retardant, tested as per IEC 60332-1)

CANopen cable, 1 m, 2 x D9-SUB (female), LSZH standard cable (low-smoke, zero halogen, |TSXCANCADD1
flame-retardant, tested as per IEC 60332-1)

CANopen cable, 3 m, 2 x D9-SUB (female), LSZH standard cable (low-smoke, zero halogen, |TSXCANCADDS3
flame-retardant, tested as per IEC 60332-1)

CANopen cable, 5 m, 2 x D9-SUB (female), LSZH standard cable (low-smoke, zero halogen, |TSXCANCADD5
flame-retardant, tested as per IEC 60332-1)

CANopen cable, 0.3 m, 2 x D9-SUB (female), flame-retardant, tested as per IEC 60332-2, UL |TSXCANCBDDO03
certification

CANopen cable, 1 m, 2 x D9-SUB (female), flame-retardant, tested as per IEC 60332-2, UL TSXCANCBDD1
certification

CANopen cable, 3 m, 2 x D9-SUB (female), flame-retardant, tested as per IEC 60332-2, UL TSXCANCBDD3
certification

CANopen cable, 5 m, 2 x D9-SUB (female), flame-retardant, tested as per IEC 60332-2, UL TSXCANCBDD5

certification

Fieldbus interface

137




9 Accessories and spare parts LXM32A CANopen

9.2 CANopen connectors, distributors, terminating resistors

face, 3 x RJ45 (female), with switchable terminating resistor

Description Order no.

CANopen terminating resistor, 120 Ohm, integrated in RJ45 connector TCSCARO013M120
CANopen connector with PC interface, D9-SUB (female), with switchable terminating resistor |TSXCANKCDF90TP
and additional D9-SUB (male) to connect a PC to the bus, PC interface straight, bus cable

angled 90°

CANopen connector, D9-SUB (female), with switchable terminating resistor, angled 90° TSXCANKCDF90T
CANopen connector, D9-SUB (female), with switchable terminating resistor, straight TSXCANKCDF180T
Four-port tap, for connection of 4 drop lines to trunk line, 4 x D9-SUB (male) with switchable TSXCANTDM4
terminating resistor

Two-port tap for connection of 2 drop lines to trunk line, with additional commissioning inter- VW3CANTAP2

9.3 CANopen cables

Cables with open cable ends are suitable for connection of D-SUB
connectors. Observe the cable cross section and the connection cross

section of the required connector.

Description Order no.
CANopen cable, 50 m, [(2 x AWG 22) + (2 x AWG 24)], LSZH standard cable (low-smoke, zero [ TSXCANCA50
halogen, flame-retardant, tested as per IEC 60332-1), both cable ends open

CANopen cable, 100 m, [(2 x AWG 22) + (2 x AWG 24)], LSZH standard cable (low-smoke, TSXCANCA100
zero halogen, flame-retardant, tested as per IEC 60332-1), both cable ends open

CANopen cable, 300 m, [(2 x AWG 22) + (2 x AWG 24)], LSZH standard cable (low-smoke, TSXCANCA300
zero halogen, flame-retardant, tested as per IEC 60332-1), both cable ends open

CANopen cable, 50 m, [(2 x AWG 22) + (2 x AWG 24)], flame-retardant, tested as per TSXCANCB50
IEC 60332-2, UL certification, both cable ends open

CANopen cable, 100 m, [(2 x AWG 22) + (2 x AWG 24)], flame-retardant, tested as per TSXCANCB100
IEC 60332-2, UL certification, both cable ends open

CANopen cable, 300 m, [(2 x AWG 22) + (2 x AWG 24)], flame-retardant, tested as per TSXCANCB300
IEC 60332-2, UL certification, both cable ends open

CANopen cable, 50 m, [(2 x AWG 22) + (2 x AWG 24)], flexible LSZH HD standard cable (low- |[TSXCANCD50
smoke, zero halogen, flame-retardant, tested as per IEC 60332-1), for heavy-duty or flexible

installation, oil-resistant, both cable ends open

CANopen cable, 100 m, [(2 x AWG 22) + (2 x AWG 24)], flexible LSZH HD standard cable TSXCANCD100
(low-smoke, zero halogen, flame-retardant, tested as per IEC 60332-1), for heavy-duty or flexi-

ble installation, oil-resistant, both cable ends open

CANopen cable, 300 m, [(2 x AWG 22) + (2 x AWG 24)], flexible LSZH HD standard cable TSXCANCD300

(low-smoke, zero halogen, flame-retardant, tested as per IEC 60332-1), for heavy-duty or flexi-
ble installation, oil-resistant, both cable ends open
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10 Glossary
10.1  Units and conversion tables
The value in the specified unit (left column) is calculated for the
desired unit (top row) with the formula (in the field).
Example: conversion of 5 meters [m] to yards [yd]
5m/0.9144 =5.468 yd
10.1.1 Length
in ft yd m cm mm
in - /12 /36 *0.0254 *2.54 *25.4
ft *12 - /3 *0.30479 *30.479 *304.79
yd * 36 *3 - *0.9144 *91.44 *914.4
m /0.0254 /0.30479 /0.9144 - *100 *1000
cm /2.54 /30.479 /91.44 /100 - *10
mm /25.4 /304.79 /914.4 /1000 /10 -
10.1.2 Mass
Ib oz slug kg g
b - *16 *0.03108095 *0.4535924 * 453.5924
oz /16 - *1.942559*103 *0.02834952 * 28.34952
slug /0.03108095 /1.942559*10-23 - *14.5939 *14593.9
kg /0.45359237 /0.02834952 /14.5939 - *1000
g / 453.59237 /28.34952 /14593.9 /1000 -
10.1.3 Force
b oz p N
b - *16 * 453.55358 * 4.448222
oz /16 - * 28.349524 *0.27801
o] / 453.55358 / 28.349524 - *9.807*103
N / 4.448222 /0.27801 /9.807*108 -
10.1.4 Power
HP w
HP - * 746
w /746 -
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10.1.5 Rotation

min-' (RPM) rad/s deg./s
min-' (RPM) |- *1/ 30 *6
rad/s *30/m - *57.295
deg./s /6 /57.295 -
10.1.6 Torque

Ib-in Ib-ft oz-in Nm kp-m kp-cm dyne-cm
Ib-in - /12 *16 *0.112985 *0.011521 *1.1521 *1.129*10°
Ib-ft *12 - *192 *1.355822 *0.138255 *13.8255 *18.558*10¢
0z-in /16 /192 - *7.0616*10° |* 720.07*106 |* 72.007*10° |* 70615.5
Nm /0.112985 /1.355822 /7.0616*103 |- *0.101972 *10.1972 *10*108
kp-m /0.011521 /0.138255 /720.07*10¢ |/0.101972 - *100 * 98.066*106
kp-cm /1.1521 /13.8255 /72.007*10° |/10.1972 /100 - *0.9806*106
dyne-cm /1.129*108 /13.558*106 |/70615.5 /10*108 /98.066*106 |/0.9806*106 |-
10.1.7 Moment of inertia

Ib-in? Ib-ft2 kg-m? kg-cm? kp-cm-s? 0z-in?
Ib-in2 - /144 / 3417.16 /0.341716 /335.109 *16
Ib-ft2 *144 - *0.04214 *421.4 *0.429711 * 2304
kg-m? *3417.16 /0.04214 - *10*108 *10.1972 * 54674
kg-cm? *0.341716 /421.4 /10*108 - /980.665 *5.46
kp-cm-s? *335.109 /0.429711 /10.1972 *980.665 - *5361.74
0z-in2 /16 /2304 / 54674 /5.46 /5361.74 -
10.1.8 Temperature

°F °C K
°F - (°F - 32) * 5/9 (°F - 32) *5/9 + 273.15
°C °C*9/5+ 32 - °C +273.15
K (K-273.15) * 9/5 + 32 K-2783.15 -
10.1.9 Conductor cross section
AWG 1 2 3 4 5 6 7 10 11 12 13
mm? 424 |336 |26.7 |21.2 16.8 13.3 105 |84 6.6 5.3 4.2 3.3 2.6
AWG 14 15 16 17 18 19 20 21 22 23 24 25 26
mm?2 2.1 1.7 1.3 1.0 0.82 0.65 0.52 0.41 0.33 0.26 0.20 0.16 0.13
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10.2

AC
CAN

CANopen

coB
COB ID
CiA

DC
DOM

DS301
DSP402

DriveCom

E

EDS

EMC

EMCY object

Electronic gear

Encoder

Error

Error class

Factory setting

Fatal error

Terms and Abbreviations

See chapter "2.5 Standards and terminology" for information on the
pertinent standards on which many terms are based. Some terms and
abbreviations may have specific meanings with regard to the stand-
ards.

Alternating current

(Controller Area Network), standardized open fieldbus as per ISO
11898, allows drives and other devices from different manufacturers to
communicate.

Device- and manufacturer-independent description language for com-
munication via the CAN bus

Communication OBject, transport unit in a CAN network.

Communication OBject IDentifier; uniquely identifies each communi-
cation object in a CAN network

CAN in Automation, CAN interest group, standardization group for
CAN and CANopen.

Direct current

Date of manufacturing: The nameplate of the product shows the date
of manufacture in the format DD.MM.YY or in the format
DD.MM.YYYY. For example:

31.12.11 corresponds to December 31, 2011

31.12.2011 corresponds to December 31, 2011

Standardizes the CANopen communication profile
Standardizes the CANopen device profile for drives

Specification of the DSP402 state machine was created in accordance
with the DriveCom specification.

Encoder

(Electronic Data Sheet); contains the specific properties of a product.
Electromagnetic compatibility

Emergency Object

Calculation of a new output velocity for the motor movement based on
the input velocity and the values of an adjustable gear ratio; calculated
by the drive system.

Sensor that converts a measured distance or angle into an electrical
signal. This signal is evaluated by the drive to determine the actual
position of a shaft (rotor) or a driving unit.

Discrepancy between a detected (computed, measured or signaled)
value or condition and the specified or theoretically correct value or
condition.

Classification of errors into groups. The different error classes allow
for specific responses to errors, for example by severity.

Factory settings when the product is shipped

In the case of fatal error, the product is no longer able to control the
motor so that the power stage must be immediately disabled.
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Fault

Fault reset

HMI

Heartbeat

/0

Input device

Life guarding
Limit switch

Mapping
NMT

Node ID

Node guarding

Object dictionary

PDO

Parameter

Persistent

Power stage

Quick Stop

R_PDO
SDO

SYNC object
T_PDO

Warning

Fault is a state that can be caused by an error. Further information
can be found in the pertinent standards such as IEC 61800-7, ODVA
Common Industrial Protocol (CIP).

A function used to restore the drive to an operational state after a
detected error is cleared by removing the cause of the error so that
the error is no longer active.

Human Machine Interface

Used for unconfirmed connection acknowledgement messages from
network devices.

Inputs/outputs

A device that can be connected via the RS232 interface; either the
HMI or a PC with commissioning software.

For monitoring the connection of an NMT master
Switches that signal overtravel of the permissible range of travel.
Assignment of object dictionary entries to PDOs

Network Management (NMT), part of the CANopen communication
profile; tasks include initialization of the network and devices, starting,
stopping and monitoring of devices

Node address assigned to a device on the network.

Monitoring of the connection to the slave at an interface for cyclic data
traffic.

List of the parameters, values and functions available in the device.
Each entry is uniquely referenced via index (16 bit) and subindex (8
bit).

Process Data Object

Device data and values that can be read and set (to a certain extent)
by the user.

Indicates whether the value of the parameter remains in the memory
after the device is switched off.

The power stage controls the motor. The power stage generates cur-
rent for controlling the motor on the basis of the positioning signals
from the controller.

The Quick Stop function can be used for fast deceleration of a move-
ment in the case of an error or via a command.

Receive PDO

Service Data Object
Synchronization object
Transmit PDO

If the term is used outside the context of safety instructions, a warning
alerts to a potential problem that was detected by a monitoring func-
tion. A warning does not cause a transition of the operating state.
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