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SCOPE Drives and Motion Control CiADSP 402V 2.0

1 SCOPE

This document represents the standardized CANopen device profile for digital controlled motion
products like servo controllers, frequency converters or stepper motors.

All the devices mentioned above use communication techniques which conform to those described in
the CiA Draft Standard DS 301 (CANopen Application Layer and Communication Profile). This
document should be consulted in parallel to this profile.
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3 DEFINITIONS AND ABBREVIATION

CAN Controller Area Network

CiA CAN in Automation e. V.

coB Communication Object (CAN message). A unit of transportation in a CAN network.
Data must be sent across a network inside a COB.

COB-ID COB-Identifier. Identifies a COB uniquely in a network. The identifier determines
the priority of that COB in the MAC sub-layer too.

PDO Process Data Object. Object for data exchange between several devices.

SDO Service Data Object. Peer to peer communication with access to the object
dictionary of a device.

pPp Profile Position Mode

pv Profile Velocity Mode

vl Velocity Mode

hm Homing Mode

ip Interpolated Position Mode

tq Profile Torque Mode

all Mandatory for all modes

ce Common entries in the object dictionary

dc Device Control

pc Position Control Function
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4 OVERVIEW

41 Access to the drive

The access from the CAN network to the drive is done through data objects.

Data objects of the drive

PDO SDO IDO

Process Data Object | Service Data Object Internal Data Object

described in chapters | described in chapter 7 | manufacturer specific
9to 18 normally not accessible

Figure 1: Data objects of the drive

Process Data Object (PDO): PDOs are messages in an unconfirmed service (see /3/). They are used
for the transfer of real-time data to and from the drive. The transfer is fast, because it is performed with
no protocol overhead what means to transport eight application data bytes in one CAN-frame. The
PDOs correspond to entries in the object dictionary described in chapters 9 to 18. The data type and
mapping of these objects into a PDO is described in chapter 7.

Service Data Object (SDO): SDOs are messages in a confirmed service with a kind of handshake
(see /3/). They are used for the access to entries of the object dictionary. Especially the configuration
for the requested behavior of the drive adapted to the various possible applications is done by these
objects.

Internal Data Object (IDO): The internal data objects represent the adaptation of the manufacturer
and device specific functionality to this profile. Normally these objects are not directly accessible;
nevertheless a manufacturer can give the user access to the IDOs by SDO services.
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4.2 Architecture of the drive

CAN network

CAN node

Application layer and communication profile DS 301

Drive Profile 402

state machine

Device Control (chapter 10)

Modes of operation (chapters 12, 13, 15, 16, 17, 18)

Homing Profile Inter- Profile Profile Velocity
Mode Position | polated | Velocity | Torque Mode
Mode Position Mode Mode
Mode
Figure 2: Communication architecture
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Device Control: The starting and stopping of the drive and several mode specific commands are
executed by the state machine. This is described in chapter 10. The mode specific actions are
described in chapter 12 to 18.

Modes of Operation: The operation mode defines the behavior of the drive. The following modes are
defined in this profile:

Homing mode (chapter 13)
This chapter describes the various methods to find a home position (also: reference point,
datum, zero point).

Profile position mode (chapter 12)
The positioning of the drive is defined in this mode. Speed, position and acceleration can be
limited and profiled moves using a Trajectory Generator are possible as well.

Interpolated position mode (chapter 15)

This chapter describes the time interpolation of single axles and the spatial interpolation of
coordinated axles. Synchronization mechanisms and interpolation data buffers are covered by
this chapter.

Profile velocity mode (chapter 16)
The Profile Velocity Mode is used to control the velocity of the drive with no special regard of
the position. It supplies limit functions and Trajectory Generation.

Profile torque mode (chapter 17)
In this chapter the torque control with all related parameters is described.

Velocity mode (chapter 18)
Many frequency inverters use this simple mode to control the velocity of the drive with limits
and ramp functions.

The velocity mode (chapter 18) is rather separated from the other modes and does not interfere with
them so much. For this reason, the naming of object dictionary entries differs a little bit from the other
chapters.

The manufacturer commits in the manual which modes are supported by his device.

If more than one mode is supported, then the manufacturer also defines whether the change of
operation mode is allowed while the drive is moving or only when the drive is stopped.
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Homing Mode (chapter 13)
Traject
Homing Function > G:ear{gr:a(t)g;
Profile Position Mode (chapter 12)
Traject Position Control
Position Function > G?r{(ea(r?a?z [> o Iﬁgopon "
Interpolated Position Mode (chapter 15)
Interpolation Trajectory
Function »  Generator
Profile Velocity Mode (chapter 16)
. , Trajectory Control Loop
Velocity Function > Generator > e.g. Velocity
Profile Torque Mode (chapter 17)
. . Trajectory Control Loop
Velocity Function > Generator > e.g. Torque
Velocity Mode (chapter 18)
. . Trajectory Control Loop
Velocity Function »  Generator > e.g. Velocity

Figure 3:

Functional architecture

Trajectory generator: The chosen operation mode and the corresponding parameters (objects)
define the input of the trajectory generator. The trajectory generator supplies the control loop(s) with
the demand values. They are generally mode specific.

Each mode may use its own trajectory generator. A general description of its functionality is given in
chapter 12, which is related to the profile position mode.
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position -
demand p03|:||on
alue L7 control loop
vau =¥ (chapter 14)
velocity .
demand 4 Y s| Vvelocity
value 3 control loop >
~»| (chapter 16)
torque
demand 4 ) > tlorqu<(a chontrol
| oop (chapter >
value > ek
y
Power
Device
Motor
Figure 4: Possible structures of the control loop

Control loop: The implementation of the control loop is highly manufacturer specific and not
described in this profile. Possible control loop structures are shown in the picture above.

The control loop can be open or closed and it can be operation mode specific or fixed. The objects
which are described in chapter 12 to 18 must be implemented, if the corresponding mode is supported
and if they are mandatory. But it is allowed that the manufacturer uses objects of the velocity controller
in the profile position mode; for example the control loop structure consists of a position controller
producing a velocity demand value and a velocity controller using this as a demand value.
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5 OPERATING PRINCIPLE

5.1 Introduction

The purpose of this profile is, to give drives an understandable and unique behavior on the CAN
network. The CANopen Device Profile for Drives and Motion Control is built on top of a CAN
communication profile, called CANopen, describing the basic communication mechanisms common to
all devices at the CAN-network.

The purpose of drive units is to connect axle controllers or other motion control products to the CAN
bus. They can receive configuration information what is done via service data objects normally for 1/0O
configurations, limit parameters for scaling or application specific parameters. At run time, data can be
obtained from the drive unit via CAN bus by either polling or event driven (interrupt).

The motion control products have a process data object mapping for real time operation, which may
be configured using service data objects (see /3/). This communication channel is used to interchange
real-time data like set-points or actual values like a position actual value e.g.

5.2 Standardization via profiling

The two principal advantages of the profile approach for device specification are in the areas of
system integration and device standardization.

If two independent device manufacturers design products that have to communicate, then both
manufacturers must be provided with a device specification from the other one. These specifications
will widely differ in formal and terminological aspects from one company to another. The concept of
device profiling provides a standard for producing such specifications. By adopting this approach, all
manufacturers will specify their devices in a similar fashion, what greatly reduces the effort involved in
system integration.

The other obvious advantage of the profile approach for device specification is, that it can be used to
guide manufacturers into producing standardized devices. The advantages of standardized devices
are numerous. Perhaps most important is the idea, that a standardized device decouples a system
integrator from a specific supplier. If one supplier cannot meet special application demands, a system
designer can use devices from another supplier with reduced effort. On the other hand the device
manufacturers are not forced any more to implement private protocols for each customer.

A device profile defines a ‘standard’ device. This standard device represents really basic functionality,
every device within this device class must support. This mandatory functionality is necessary to
ensure, that at least simple non-manufacturer-specific operation of a device is possible. For example
the standard drive unit provides a 'Quick stop' function to stop a drive. This function is defined as
mandatory, such that any drive unit supporting the CANopen Device Profile for Drives and Motion
Control, can be halted using the same message.

The concept of device standardization is extended by the notion of optional functionality defined within
the standardized device profile. Such optional functionality does not have to be implemented by all
manufacturers. However, if a manufacturer implements such functionality he must do so in a fixed
manner.

Providing optional functionality is a very powerful mechanism to ensure all manufacturers
implementing particular functionality in a defined fashion. For example, the device profile covers multi-
axles modules as well, which are still not very common. By defining a standardized access to the
different axles, interchanging devices from different manufacturers becomes easier.

The device profiles provide a mechanism by which manufacturers wishing to implement truly
manufacturer specific functionality can do so as well. This is clearly necessary since it would be
impossible to anticipate all possible device functionality and define this in the optional category of each
device class. This concept guarantees that the standard device profiles are 'future-proof'.

By defining mandatory device characteristics, basic network operation is guaranteed. By defining
optional device features a degree of defined flexibility can be built in. By leaving 'hooks' for
manufacturer specific functionality, manufacturers will not be constrained to an out-of-date standard.

5.3 The object dictionary

The most important part of a device profile is the object dictionary description. The object dictionary is
essentially a grouping of objects accessible via the network in an ordered pre-defined fashion. Each
object within the dictionary is addressed using a 16-bit index so that the object dictionary may contain
a maximum of 65536 entries.
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The layout closely conforms with device profiles for other field bus systems and is described in detail
in /3/.

The standardized device profile area at indices 6000, through 9FFF,, contains all data objects common
to a class of devices that can be read or written via the network. The drives profile uses entries from
6000, to 9FFF, to describe the drive parameters and the drive functionality. Within this range up to 8
axles can be realized. Additional it is possible to describe optional I/0 modules combined with the
drive. These I/0O modules must conform to DS 401 (see /4/) and can be implemented instead of an
axle. For standard drives only the range 6000, to 67FF,, is mandatory. There are also two reserved
areas at indices 060, through OFFF, and A00G, through FFFF, for future use by the communication or
drive profile.

For multi axles devices the object range 6000, to 67FF is shifted as follows:
6000, to 67FF, axle 0
6800, to 6FFF, axle 1
7000y to 77FF, axle 2
7800, to 7FFFy, axle 3
8000 to 87FF, axle 4
8800, to 8FFF,, axle 5
9000y, to 97FF,, axle 6
9800, to 9FFF;, axle 7

5.3.1 Index and sub-index usage

A 16-bit index is used to address all entries within the object dictionary. In case of a simple variable
this references the value of this variable directly. In case of records and arrays however, the index
addresses the whole data structure. To allow individual elements of structures of data to be accessed
via the network a sub-index has been defined. For single object dictionary entries such as an
Unsigned8, Boolean, Integer32 etc. the value for the sub-index is always zero. For complex object
dictionary entries such as arrays or records with multiple data fields the sub-index refers to fields
within a data-structure pointed to by the main index. Index counting starts with one. For example in the
chapter Factor Group exists the object 608F, named position encoder resolution. Because this may be
a fraction, two integers in an array are used to describe it. The drive uses the two values in the
following manner:

encoder increments

position encoder resolution = -
motor revolutions

The sub-index concept can be used to access these individual fields which may be of different data
type as shown below:

Index | Sub | Name Data type
648F, 0 Number of elements UNSIGNEDS
1 Encoder increments UNSIGNED32
2 Motor revolutions UNSIGNED32
Table 1: Usage of index and sub-index
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6 EMERGENCY MESSAGES

6.1  Principle

Emergency messages are triggered by internal errors in the device and they are assigned the highest
possible priority to ensure that they get access to the bus without latency. The Emergency Messages
contain an error field with pre-defined error codes and additional information (see /3/).

Error codes from xx00;, to xx7Fy, are defined in /3/ or in this profile. Not defined error codes within this
range are reserved. Error codes between xx80, and xxFFy, can be used manufacturer specific.

After initialization the device has to send emergency messages in the error case.

6.2 Error codes

Error code Meaning Defined by

(hex)

0000 No error DS 301
1000 Generic error DS 301
2000 Current DS 301
2100 Current on device input side DS 301
2110 Short circuit/earth leakage DS 402
2120 Earth leakage DS 402
2121 Earth leakage phase L1 DS 402
2122 Earth leakage phase L2 DS 402
2123 Earth leakage phase L3 DS 402
2130 Short circuit DS 402
2131 Short circuit phases L1-L2 DS 402
2132 Short circuit phases L2-L3 DS 402
2133 Short circuit phases L3-L1 DS 402
2200 Internal current DS 301
2211 Internal current No.1 DS 402
2212 Internal current No.2 DS 402
2213 Over-current in ramp function DS 402
2214 Over-current in the sequence DS 402
2220 Continuous over current DS 402
2221 Continuous over current No.1 DS 402
2222 Continuous over current No.2 DS 402
2230 Short circuit/earth leakage DS 402
2240 Earth leakage DS 402
2250 Short circuit DS 402
2300 Current on device output side DS 301
2310 Continuous over current DS 402
2311 Continuous over current No.1 DS 402
2312 Continuous over current No.2 DS 402
2320 Short circuit/earth leakage DS 402
2330 Earth leakage DS 402
2331 Earth leakage phase U DS 402
2332 Earth leakage phase V DS 402
2333 Earth leakage phase W DS 402
2340 Short circuit DS 402
2341 Short circuit phases U-V DS 402
2342 Earth leakage phase V-W DS 402
2343 Earth leakage phase W-U DS 402
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Error code Meaning Defined by

(hex)

3000 Voltage DS 301
3100 Mains voltage DS 301
3110 Mains over-voltage DS 402
3111 Mains over-voltage phase L1 DS 402
3112 Mains over-voltage phase L2 DS 402
3113 Mains over-voltage phase L3 DS 402
3120 Mains under-voltage DS 402
3121 Mains under-voltage phase L1 DS 402
3122 Mains under-voltage phase L2 DS 402
3123 Mains under-voltage phase L3 DS 402
3130 Phase failure DS 402
3131 Phase failure L1 DS 402
3132 Phase failure L2 DS 402
3133 Phase failure L3 DS 402
3134 Phase sequence DS 402
3140 Mains frequency DS 402
3141 Mains frequency too great DS 402
3142 Mains frequency too small DS 402
3200 DC link voltage DS 301
3210 DC link over-voltage DS 402
3211 Over-voltage No. 1 DS 402
3212 Over voltage No. 2 DS 402
3220 DC link under-voltage DS 402
3221 Under-voltage No. 1 DS 402
3222 Under-voltage No. 2 DS 402
3230 Load error DS 402
3300 Output voltage DS 301
3310 Output over-voltage DS 402
3311 Output over-voltage phase U DS 402
3312 Output over-voltage phase V DS 402
3313 Output over-voltage phase W DS 402
3320 Armature circuit DS 402
3321 Armature circuit interrupted DS 402
3330 Field circuit DS 402
3331 Field circuit interrupted DS 402
4000 Temperature DS 301
4100 Ambient temperature DS 301
4110 Excess ambient temperature DS 402
4120 Too low ambient temperature DS 402
4130 Temperature supply air DS 402
4140 Temperature air outlet DS 402
4200 Temperature device DS 301
4210 Excess temperature device DS 402
4220 Too low temperature device DS 402
4300 Temperature drive DS 402
4310 Excess temperature drive DS 402
4320 Too low temperature drive DS 402
4400 Temperature supply DS 402
4410 Excess temperature supply DS 402

20



EMERGENCY MESSAGES Drives and Motion Control

CiA DSP 402V 2.0

Error code Meaning Defined by

(hex)

4420 Too low temperature supply DS 402
5000 Device hardware DS 301
5100 Supply DS 402
5110 Supply low voltage DS 402
5111 U1 = supply +/- 15V DS 402
5112 U2 = supply +24 V DS 402
5113 U3 = supply +5 V DS 402
5114 U4 = manufacturer specific DS 402
5115 U5 = manufacturer specific DS 402
5116 U6 = manufacturer specific DS 402
5117 U7 = manufacturer specific DS 402
5118 U8 = manufacturer specific DS 402
5119 U9 = manufacturer specific DS 402
5120 Supply intermediate circuit DS 402
5200 Control DS 402
5210 Measurement circuit DS 402
5220 Computing circuit DS 402
5300 Operating unit DS 402
5400 Power section DS 402
5410 Output stages DS 402
5420 Chopper DS 402
5430 Input stages DS 402
5440 Contacts DS 402
5441 Contact 1 = manufacturer specific DS 402
5442 Contact 2 = manufacturer specific DS 402
5443 Contact 3 = manufacturer specific DS 402
5444 Contact 4 = manufacturer specific DS 402
5445 Contact 5 = manufacturer specific DS 402
5450 Fuses DS 402
5451 S1=N1 DS 402
5452 S2=12 DS 402
5453 S3=13 DS 402
5454 S4 = manufacturer specific DS 402
5455 S5 = manufacturer specific DS 402
5456 S6 = manufacturer specific DS 402
5457 S7 = manufacturer specific DS 402
5458 S8 = manufacturer specific DS 402
5459 S9 = manufacturer specific DS 402
5500 Data storage DS 402
5510 Working memory DS 402
5520 Program memory DS 402
5530 Non-volatile data memory DS 402
6000 Device software DS 301
6010 Software reset (watchdog) DS 402
6100 Internal software DS 301
6200 User software DS 301
6300 Data record DS 301
6301 Data record No. 1 DS 402
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Error code Meaning Defined by

(hex)

630F Date record No.15 DS 402
6310 Loss of parameters DS 402
6320 Parameter error DS 402
7000 Additional modules DS 301
7100 Power DS 402
7110 Brake chopper DS 402
7111 Failure brake chopper DS 402
7112 Over current brake chopper DS 402
7113 Protective circuit brake chopper DS 402
7120 Motor DS 402
7121 Motor blocked DS 402
7122 Motor error or commutation malfunc. DS 402
7123 Motor tilted DS 402
7200 Measurement circuit DS 402
7300 Sensor DS 402
7301 Tacho fault DS 402
7302 Tacho wrong polarity DS 402
7303 Resolver 1 fault DS 402
7304 Resolver 2 fault DS 402
7305 Incremental sensor 1 fault DS 402
7306 Incremental sensor 2 fault DS 402
7307 Incremental sensor 3 fault DS 402
7310 Speed DS 402
7320 Position DS 402
7400 Computation circuit DS 402
7500 Communication DS 402
7510 Serial interface No. 1 DS 402
7520 Serial interface No. 2 DS 402
7600 Data storage DS 402
8000 Monitoring DS 301
8100 Communication DS 301
8110 CAN overrun (objects lost) DS 301
8120 CAN in Error Passive Mode DS 301
8130 Life guard error or heartbeat error DS 301
8140 Recovered from bus-off DS 301
8150 Transmit COB-ID DS 301
8200 Protocol error DS 301
8210 PDO not processed due to length error DS 301
8220 PDO length exceeded DS 301
8300 Torque control DS 402
8311 Excess torque DS 402
8312 Difficult start up DS 402
8313 Standstill torque DS 402
8321 Insufficient torque DS 402
8331 Torque fault DS 402
8400 Velocity speed controller DS 402
8500 Position controller DS 402
8600 Positioning controller DS 402
8611 Following error DS 402

22



EMERGENCY MESSAGES

Drives and Motion Control

CiA DSP 402V 2.0

Error code Meaning Defined by

(hex)

8612 Reference limit DS 402
8700 Sync controller DS 402
8800 Winding controller DS 402
8900 Process data monitoring DS 402
8A00 Control DS 402
9000 External error DS 301
F000 Additional functions DS 301
FO001 Deceleration DS 402
F002 Sub-synchronous run DS 402
F003 Stroke operation DS 402
F004 Control DS 402
FFOO0 Manufacturer specific

FFFF Manufacturer specific

Table 2: Error codes
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7 PREDEFINITIONS

7.1 Predefined objects
The default values for communication objects 1000, to 1FFF, which are not defined by the
communication profile (see /3/) are mentioned below.

7.1.1 Object 1000,: Device type

The object at index 1000, describes the type of a device and its functionality.
For multi device modules the additional information parameter contains OFFF,, and the device profile
number referenced by object 1000, is the device profile of the first device in the object dictionary. All
other devices of a multiple device module identify their profiles at object 67FF, + x * 800, with x =
internal number of the device (0..7).
MSB LSB
Additional information Device profile number
Mode bits Type

31 24 23 16 15 0

For devices in this device profile the following assignment exists:

Additional information Device profile

Device Mode bits Type number

31|30({29(28(27|26|25|24]|23(22(21(20[{19|18]|17| 16 15-0
Frequency | * | *| * *| *| *|*|*]0)J]0]lO0O[O0O]O0O]O0OfO0] 1 0192, = 402
converter
Servodrive [ * | *| * | *| *|*|*|*10]J]0]J]O]J]O|OfOf1]O 0192y,
Stepper <t *t*{*y*1ofojojofof1]0]0O0 0192,
motor
Multiple 111111111 {11111 1]11]1]1 0192y
device
module

Table 3: Structure of the device type entry in the object dictionary

(* ... manufacturer-specific)

71.2 Object 1001,: Error register

All bits are defined as in /3/. The device specific bit in the error register is used by the CANopen
Device Profile for Drives and Motion Control. The error code can be read from the predefined error
field at object 1003, and to be compatible with device profiles for drives available for other field bus
systems from object 603F, as well.

71.3 Object 67FF.: Single device type

The object at index 67FF, and multiples with an offset of 800, describe the type of each device within
one drive unit and its functionality. The object structure is the same as defined in object 1000s.

7.2 PDO mapping

A drive supporting more then one mode will mostly use more than one standard PDO. Therefore a lot
of PDOs are predefined in respect to the different possible modes of operation for drives.
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The hereafter described PDO distribution should be used for every axle of a multi-device module with
an offset of 64, e.g. the first PDO of the second axle gets the number 65. In this way a system with a
maximum of 8 axles is supported.

It is open to a manufacturer to specify additional entries in the mapping table or define absolutely new
PDO mappings and it is also open to a user to change these default settings by changing the mapping
structure, if the module supports variable mapping on these PDOs.

7.21 Receive PDOs
PDO | Mapping Mapping object name M/O [ Comment
no. object
index
1 6040 Controlword M | controls the state machine
2 6040 Controlword O | controls the state machine and modes of
. operation
60605, Modes of operation
3 6040 Controlword O | controls the state machine and the target

607A, | Target position position (pp)

4 6040, Controlword O | controls the state machine and the target

60FF, | Target velocity (pv) velocity (pv)

5 6040, Controlword O | controls the state machine and the target

6071, | Target torque torque (tq)

6 6040, Controlword O | controls the state machine and the nominal
6042, Target velocity (vi) speed (vI)

7 6040, Controlword O | controls the state machine and the digital
60FE, | Digital outputs outputs

8 6040, Controlword O | controls the state machine and mode of

6060, Modes of operation operation (Broadcast PDO)

9-20 reserved
21-64 O | manufacturer specific
7.2.1.1 1% Receive PDO
Index Sub Name Default value
14004, 0 Number of entries 5
1 COB-ID used by PDO see /3/
2 Transmission type 255
3 Inhibit time see /3/
4 Reserved see /3/
5 Event timer see /3/
Index Sub Name Default value
1600k 0 Number of mapped objects 1
1 Controlword 6040 0010y
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7.21.2

7.21.3

7.21.4

2" Receive PDO

Index Sub Name Default value
1401, 0 Number of entries 5

1 COB-ID used by PDO see /3/

2 Transmission type 255

3 Inhibit time see /3/

4 Reserved see /3/

5 Event timer see /3/
Index Sub Name Default value
16015 0 Number of mapped objects 3

1 Controlword 6040 0010,

2 Modes of operation 6060 0008,

3" Receive PDO

Index Sub Name Default value
1402, 0 Number of entries 5

1 COB-ID used by PDO see /3/

2 Transmission type 255

3 Inhibit time see /3/

4 Reserved see /3/

5 Event timer see /3/
Index Sub Name Default value
1602, 0 Number of mapped objects 2

1 Controlword 6040 0010,

2 Target position 607A 0020,

4" Receive PDO

Index Sub Name Default value
1403, 0 Number of entries 5

1 COB-ID used by PDO see /3/

2 Transmission type 255

3 Inhibit time see /3/

4 Reserved see /3/

5 Event timer see /3/
Index Sub Name Default value
1603s 0 Number of mapped objects 2

1 Controlword 6040 0010,

2 Target velocity (pv) 60FF 0020,
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7.21.5

7.21.6

7.21.7

5" Receive PDO

Index Sub Name Default value
1404, 0 Number of entries 5

1 COB-ID used by PDO see /3/

2 Transmission type 255

3 Inhibit time see /3/

4 Reserved see /3/

5 Event timer see /3/
Index Sub Name Default value
16044, 0 Number of mapped objects 2

1 Controlword 6040 0010,

2 Target torque 6071 0010,

6" Receive PDO

Index Sub Name Default value
1405y, 0 Number of entries 5

1 COB-ID used by PDO see /3/

2 Transmission type 255

3 Inhibit time see /3/

4 Reserved see /3/

5 Event timer see /3/
Index Sub Name Default value
1605, 0 Number of mapped objects 2

1 Controlword 6040 0010,

2 Target velocity (vl) 6042 0010,

7" Receive PDO

Index Sub Name Default value
1406, 0 Number of entries 5

1 COB-ID used by PDO see /3/

2 Transmission type 255

3 Inhibit time see /3/

4 Reserved see /3/

5 Event timer see /3/
Index Sub Name Default value
1606k 0 Number of mapped objects 2

1 Controlword 6040 0010,

2 Digital outputs 60FE 0120s
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7.21.8

7.2.2

8" Receive PDO

Index Sub Name Default value
1407, 0 Number of entries 5

1 COB-ID used by PDO see /3/

2 Transmission type 255

3 Inhibit time see /3/

4 Reserved see /3/

5 Event timer see /3/
Index Sub Name Default value
16074 0 Number of mapped objects 2

1 Controlword 6040 0010,

2 Modes of operation 6060 0008,

Transmit PDOs

The task of the transmit PDOs is the monitoring of the drives behavior. The TPDO 1,2 and 7 are event
driven. The other PDOs are synchronous.

PDO | Mapping Mapping object name M/O [ Comment
no. object
index
1 6041, Statusword M [ shows status
2 60415, Statusword O | shows status and the current mode of
6061, Modes of operation display operation
3 6041, Statusword O | shows status and the current position (pp)
6064, Position actual value
4 6041, Statusword O | shows status and the current velocity (pv)
606C;, Velocity actual value
5 6041, Statusword O | shows status and the current torque (tq)
6077, Torque actual value
6 6041, Statusword O | shows status and the current speed (vl)
6044, vl control effort
7 6041, Statusword O | shows status and the digital inputs
60FDy | Digital inputs
8-20 reserved
21-64 O | manufacturer specific
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7.2.2.1

If the statusword changes its value,

7.2.2.2

7.2.2.3

1° Transmit PDO

Index Sub Name Default value
1800k 0 Number of entries 5

1 COB-ID used by PDO see /3/

2 Transmission type 255

3 Inhibit time see /3/

4 Reserved see /3/

5 Event timer see /3/
Index Sub Name Default value
1A00, 0 Number of mapped objects 1

1

Statusword

6041 0010y

2" Transmit PDO

this PDO shall be transmitted immediately.

Index Sub Name Default value
18015 0 Number of entries 5

1 COB-ID used by PDO see /3/

2 Transmission type 255

3 Inhibit time see /3/

4 Reserved see /3/

5 Event timer see /3/
Index Sub Name Default value
1A01, 0 Number of mapped objects 2

1 Statusword 6041 0010,

2 Modes of operation display 6061 0008,

3" Transmit PDO

Index Sub Name Default value
1802, 0 Number of entries 5

1 COB-ID used by PDO see /3/

2 Transmission type 255

3 Inhibit time see /3/

4 Reserved see /3/

5 Event timer see /3/
Index Sub Name Default value
1A02, 0 Number of mapped objects 2

1 Statusword 6041 00105

2 Position actual value 6064 0020,
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7.2.2.4

7.2.2.5

7.2.2.6

4™ Transmit PDO

Index Sub Name Default value
1803s 0 Number of entries 5

1 COB-ID used by PDO see /3/

2 Transmission type 255

3 Inhibit time see /3/

4 Reserved see /3/

5 Event timer see /3/
Index Sub Name Default value
1A03, 0 Number of mapped objects 2

1 Statusword 6041 0010,

2 Velocity actual value 606C 0020x

5" Transmit PDO

Index Sub Name Default value
1804 0 Number of entries 5

1 COB-ID used by PDO see /3/

2 Transmission type 255

3 Inhibit time see /3/

4 Reserved see /3/

5 Event timer see /3/
Index Sub Name Default value
1A04,, 0 Number of mapped objects 2

1 Statusword 6041 0010,

2 Torque actual value 6077 0010,

6" Transmit PDO

Index |Sub-Index |Comment Default Value
1805, (0O number of entries 5
1 COB-ID used by PDO see /3/
2 transmission type 255
3 inhibit time see /3/
4 reserved see /3/
5 event timer see /3/
Index Sub Name Default value
1A05, 0 Number of mapped objects 2
1 Statusword 6041 0010,
2 VI control effort 6044 0010,
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7.2.2.7

7" Transmit PDO

Index Sub Name Default value
1806n 0 Number of entries 5

1 COB-ID used by PDO see /3/

2 Transmission type 255

3 Inhibit time see /3/

4 Reserved see /3/

5 Event timer see /3/
Index Sub Name Default value
1A06, 0 Number of mapped objects 2

1 Statusword 6041 0010,

2 Digital inputs 60FD 0020y,
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8 OBJECT DICTIONARY

Each drive shares the dictionary entries from 6000, to 63FF,. These entries are common to all drive
modules and each module implements only the dictionary parts which are relevant for its functions.

Drives having also digital or analog I/O are using dictionary entries from 8000, to 83FF, as described
in /6/ for the objects from 6000, to 63FF,, with an offset of 2000,.
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9 COMMON ENTRIES

9.1 General information

9.1.1 Motor data

The objects 6402, to 64FF,, serve as a database for motor parameters. The values are typically found
on the motor’s nameplate or the manufacturer’s motor catalog and are used to maintain a service
database within the controlling device of the drive. Most of the entries are typically entities from the
manufacturer's motor catalog. Future drives should at least contain an entry to the electronically
available catalog via a common net address, like a HTTP link to the manufacturers database, http
motor catalog address.

The objects 6402, to 640F, are highly recommended.

Some objects are available in the object dictionary of other field bus systems, so their indices are not
in the default range from 6400, to 64FF.

There is one manufacturer specific data RECORD at object 6410,. It should contain as much as
possible entries for the used motor. The structure of this record is described in the manufacturer's data
sheet for the drive unit.

9.1.2 Drive data

The objects 6500, to 65FF;, serve as a database for drive parameters.

There is one manufacturer specific data RECORD at object 6510y. It should contain as much as
possible entries for the used drive. The structure of this record is described in the manufacturer's
handbook. The data must be filled in while in commissioning. The values are typically found on the
drive’s datasheet or the manufacturer’s drives catalog and are used to maintain a service database
within the controlling device of the drive.

Most of the entries are typically entities from the manufacturer’s drive catalog. Future drives should at
least contain an entry to the electronically available 