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I. Introduction 
 

I.1 Drive Studio  
 

 
 

The Drive Studio, with its graphical user interface, allows the user to easily configure the drive from a PC. 

Operating within a Windows environment, the user-friendly software provides for multiple windows and full help 

facilities. 

The auto tuning, trajectory generator and oscilloscope functions ensure speedy and optimum system set-up and rapid 

commissioning. 

 

 

 
 

è Configuration of all parameters, grouped by function: motor, regulation, encoder, analogue I/O, digital I/O, 

communication, supervision 

è Downloading of set-up and parameters: speed, current, torque, position 

è Saving and printing all parameters on a PC 

è Automatic resolver offset adjustment 

è Trajectory generator: position, acceleration, deceleration, speed 

è Digital multi-channel oscilloscope 

è Set-up screen: axis, inputs, outputs 

è Automatic recognition of connected drive 

è Ability to work and edit parameters without being connected to a drive 

è On-line help for each window 

 

 
 

The SMD series drives incorporate a real-time, multi-tasking kernel and have more than 1000 user variables.  

The pseudo-basic language, Drive Basic, allows users to develop, test and save their own application programs. 

These applications can use any combination of operating modes e.g. torque, speed and position. All of the I/O can be 

controlled from within the program as well as parameters and variables. 
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To update the SMD Operating System, follow these states: 

 

1. Click on Menu Options -> Système dôexploitation 

 
 

2. Valid the question by Yes 

 
 

3. Chose the desired OS 

 
 

4. Flash start. When finished, SMD restart 
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The boot force mode allows to the SMD to wait indefinitely a new software via USB/Serial port.  

 

This can be use if internal flash was corrupted and not allow the OS to dialog with the computer and the external flash 

was empty (where a copy of the OS should be present). 

Furthermore, this will force to restore the factory parameters according to the new OS firmware loaded. 

 

1. Place all DIP to ON 

2. Power On the SMD (Display will blink ñbò, Led COM Rx/Tx will blink)  

3. Update firmware with DriveStudio 

4. Power Off the SMD 

5. Place Dips according your configuration 

6. Power ON the SMD. It will start with the new OS. Factory parameter will all be restored. 
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II. Communication 
 

According SMD version, the communication can be done via 

¶ CANopen bus 

¶ EtherCAT CoE bus  

¶ USB/Serial Modbus 

 

The communication is based on: 

¶ The standard CiA 301 version 4.2.0 of 21 February 2011: ñCANopen application layer and communication 

profileò 

¶ The standard BS EN 61800-7-201:2016 which is equivalent to CiA 402: ñDevice profile for Drives and Motion 

Controlò 

¶ For EtherCAT, ETG.6010 D È V1.1.0: ñImplementation Directive for CiA402 Drive Profile. Directive for using 

61800-7-201 within EtherCAT-based servo drives. 
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II.1  CAN configuration  
 

The following options exist for configuring the drive: 

¶ CANOpen Node-ID (Hardware: Refer to Installation Guide) 

¶ Terminating resistor (Hardware: Refer to Installation Guide) 

¶ Baud rate (Software) 

 

 
 

The baud rate is configurable by the object dictionary 0x2201: 

 

 
 

CAN Speed: 

CAN baud rate in ñbit per secondò. Value is only taken on Power ON. Then if value is modified, the drive must be 

restarted to taken the new speed communication parameter. 

Into DriveStudio you can change this parameter via Settings -> CANOpen: 

 
 

Or directly into Parameters: 

 

  

Attribute

Index

Name

Object Code

Data Type

Category

Attribute

Sub-Index

Description

Entry Cateory

Access

PDO Mapping

Value Range

Default Value

0x00

CAN Speed

Mandatory

rw

None

{10000, 20000,  50000, 125000, 250000, 

500000, 800000, 1000000}

500000

Value

Object description

Value

0x2201

CAN Speed (Only for CAN version)

VAR

Unsigned32

Mandatory

Entry description



Serad SMD Series User Manual   

 

SMD230-MC-2110-EN.docx -6-  

 

 
 

The concept is based on ñObjectò which is identified by its Index and SubIndex. These objects are stored in a dictionary: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

User can access to these objects via two ways: 

¶ Service data object (SDO) 

¶ Process data object (PDO) 

 

A network management controlled by a defined state machine allow to control the communication. Special function 

protocols add the notion of synchronization, Time-Stamp and Emergency. 
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II.1.2.1 Network Management (NMT)  
 

The network management apply the following state machine: 

 
 

User can control it with the NMT message protocol: 

 

 
 

 

On start-up, if configured, a ñBoot-upò message can be sent: 
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If configured, to ensure do not have problem on communication link, the heartbeat protocol can be used (as producer 

and/or consumer): 
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II.1.2.2 Service data object (SDO) 
 

The SDO is used to Read/Write the value of objectôs SubIndex. It is assuming the drive is the Server SDO: 
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II.1.2.3 Process data object (PDO) 
 

The real-time data transfer is performed by means of "Process Data Objects (PDO)". The transfer of 

PDO is performed with no protocol overhead. 

The PDO correspond to objects in the object dictionary and provide the interface to the application objects. Data type and 

mapping of application objects into a PDO is determined by a corresponding default PDO mapping structure within the 

object dictionary.  

 

There are two kinds of use for PDO. The first is data transmission and the second data reception. It is distinguished in 

Transmit-PDO (TPDO) and Receive-PDO (RPDO). CANopen devices supporting TPDO are PDO producer and 

CANopen devices supporting RPDO are called PDO consumer.  

The PDO communication parameter describes the communication capabilities of the PDO.  

The PDO mapping parameter contains information about the contents of the PDO. 

 

For each PDO the pair of communication and mapping parameter is mandatory. The objects introduced above are 

described above. 
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II.1.2.4 Special protocols 

Sync protocol 
 

The SYNC producer broadcasts the synchronization object periodically. This SYNC provides the basic network 

synchronization mechanism. The time period between the SYNCs is specified by the standard parameter communication 

cycle period, which may be written by a configuration tool to the drive devices during the boot-up process. There may be 

a time jitter in transmission by the SYNC producer corresponding approximately to the latency due to some other message 

being transmitted just before the SYNC. The SYNC consumer may use the communication cycle period manufacturer 

specific. 

 

The optional parameter counter is used to define an explicit relationship between the current SYNC cycle and PDO 

transmission. 

 

In order to guarantee timely access to the network the SYNC is given a very high priority CAN-ID Drive that operate 

synchronously may use the SYNC object to synchronize their own timing with that of the synchronization object producer.  
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Time-stamp protocol  
 

The TIME producer broadcasts the time stamp object. This TIME provides the simple network clock. There may be a 

time jitter in transmission by the TIME producer corresponding approximately to the latency due to some other message 

being transmitted just before the TIME. 

In order to guarantee timely access to the network the TIME is given a very high priority CAN-ID. Drive devices that 

operate a local clock may use the TIME object to adjust their own time base to that of the time stamp object producer.  
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Emergency protocol 
 

Emergency objects are triggered by the occurrence of a Drive device internal error situation and are transmitted from an 

emergency producer on the CANopen device. Emergency objects are suitable for interrupt type error alerts. An emergency 

object is transmitted only once per 'error event'. No further emergency objects shall be transmitted as long as no new 

errors occur on a Drive device. 

 

Zero or more emergency consumers may receive the emergency object. The reaction on the emergency consumer(s) 

specific. 
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II.2  Etherne t configuration ( ProfNet , EthernetIP , Modbus 
TCPȣɊ 

 

To run correctly, user can configure some Ethernet parameters. 

 

The IP Address/Mask/Gateway. And if DHCP is used to define the IP Address. 

 

If IP address ended by 255 (xxx.xxx.xxx.255) then it is the Node ID defined by the DIP switch which is taken. 

 

 
 

These parameters can be changed via DriveStudio and applied on SMD power On: 

 

 
  

Attribute

Index

Name

Object Code

Data Type

Category

Attribute

Sub-Index

Description

Entry Cateory

Access

PDO Mapping

Value Range

Default Value

Sub-Index

Description

Entry Cateory

Access

PDO Mapping

Value Range

Default Value

Value Range

Description

Entry Cateory

Access

PDO Mapping

Value Range

Default Value

Value Range

Description

Entry Cateory

Access

PDO Mapping

Value Range

Default Value

Value Range

Description

Entry Cateory

Access

PDO Mapping

Value Range

Default Value

0x04

Gateway Gateway:

Configure the Gateway of the device.

Format is coded like Following:

192.168.1.1 =>0xC0 A8 01 01

Change is taken after drive restart

Mandatory

rw-NV

None

unsigned32

0.0.0.0

0x03

SubNetMask SubNe Mask

Configure the SubNet mask of the device.

Format is coded like Following:

255.255.255.0 =>0xFF FF FF 00

Change is taken after drive restart

Mandatory

rw-NV

None

unsigned32

255.255.255.0

0x02

IP Address IP_Address:

Configure the IP Address of the device.

Format is coded like Following:

192.168.1.1 =>0xC0 A8 01 01

!! Specific value. If last Byte is 255 (0xFF) this is not 255 taken, but SMD nodeID (Set by DIPs)

Change is taken after drive restart

Mandatory

rw-NV

None

unsigned32

192.168.1.1

0x04

0x01

Enable DHCP Enable DHCP:

If TRUE, enable DHCP function

Change is taken after drive restart

Mandatory

rw-NV

None

unsigned16

FALSE

0x04

Ethernet Parameters  (Only for ENET version)

Record

parameters

Mandatory

Entry description

Value

0x00

Highest sub-index supported

Mandatory

c

Tx

0x2205

Object description

Value
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II.3  Modbus  

 
 

Below is listed all Modbus services. In grey are the not supported services. 

 

 

Code (Dec) Sub code Code (Hex)

Physical Disctrete InputsRead discrete Inputs 2 02

Read Coils 1 01

Write Single Coil 5 05

Write Multiple Coils 15 0F

Read Input Register 4 04

Read Holding Registers 3 03

Write Single Register 6 06

Write Multiple Registers 16 10

Read/Write Multiple Registers 23 17

Mask Write Register 22 16

Read FIFO Queue 24 18

Read File record 20 6 14

Write File record 21 6 15

Read Exception status 7 07

Diagnostic

8

0, 1, 2, 4, 

10, 11, 12, 

13, 14, 15, 

16, 17, 18, 

20

08

Get Com event counter 11 0B

Get Com Event Log 12 0C

Report Slave ID 17 11

Read device identification 43 14 2B

Encapsulated interface Transport 43 2B

Data Access

Diagnostics

Other

Function Codes

Internal Bits

Or

Pysical coils

Physical Input Registers

Internal Registers

Or

Physical Output

Registers

Bit access

16 bits access

File record access
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Some dictionary objects are also accessible via the serial port or USB link (Serial emulation). 

The used protocol is the Modbus RTU. The access via USB or Serial port are strictly identical. The USB is seen by 

computer as an emulated serial port. The only difference is the SlaveID field. USB is always 0x01. Serial is the node ID 

selected by the dips switch. 

 

With this protocol, all communications on Serial/USB are initiated by the Master (Computer). Then the drive response 

can be positive or negative. 

 

 Slave 

ID 

ServiceID StartAddr NB Words NB 

Bytes 

Word(n) CRC 

(2 Bytes) 

SingleWriteRequest 0x01 0x06 MSB LSB    MSB LSB CRC 

SingleWriteResponse 0x01 0x06 MSB LSB    MSB LSB CRC 

SingleWriteNegResponse 0x01 0x86 Error code (1byte) CRC 

WriteRequest 0x01 0x10 MSB LSB MSB LSB LSB MSB LSB CRC 

WriteResponse 0x01 0x10 MSB LSB MSB LSB    CRC 

WriteNegResponse 0x01 0x90 Error code (1byte) CRC 

ReadRequest 0x01 0x03 MSB LSB MSB LSB    CRC 

ReadResponse 0x01 0x03     LSB MSB LSB CRC 

ReadNegResponse 0x01 0x83 Error code (1byte) CRC 

Other Neg Response Req Req |0x80 Error code (1byte) CRC 

 

If 32 bits data are read, by default the little endian is configured (16bits LSB first). This can be changed via ñGateway 

COM parameters 0x2200 objectò 

 

You can find the translation from Modbus Address to CANOpen object with DriveStudio: 

 
 

Then you can have the direct correspondence between the Modbus Address and the CANOpen object: 

 
 

  



Serad SMD Series User Manual   

 

SMD230-MC-2110-EN.docx -17-  

 

The error code on Modbus RTU level could be following: 

 

0x01 Service not supported The filed ñService IDò not correspond to a supported service by the drive. 

0x02 Unknown Address The StartAddr + NbWord overflow the maximal supported address 

0x03 Incorrect data The frame is not correct (Length consistencyé) 

0x04 Drive not ready In case of specific command (OS / PGM update) the drive is not in a good state 

0xF7 Write default During programming OS/Drive Basic if write fail. 

0xF8 Buffer too small Modbus request need larger buffer response. Try with smaller request. 

0xF9 Memory Allocation Internal system memory allocation fails. Please contact manufacturer 

 

The error code on Object dictionary level could be following: 

 

Code Correspondence 

with CANOpen 

Abort code 

Detail 

0x05 0x6010001 Unsupported Access 

0x06 0x6010001 Write Only entry: Try to read an object with Write Only attribute 

0x07 0x6010002 Read Only entry: Try to write an object with Read Only attribute 

0x08 0x6010003 Entry cannot be written because Subindex0 is not 0 

0x09 0x6010004 The object cannot be accessed via complete access 

0x0A 0x6020000 Object not existing 

0x0B 0x6040041 Object cannot be mapped to PDO 

0x0C 0x6040042 Mapped Object exceeds PDO 

0x0D 0x6040043 Parameter is incompatible 

0x0E 0x6040047 Device incompatibility 

0x0F 0x6060000 Hardware error 

0x10 0x6070010 Parameter length error 

0x11 0x6070012 Parameter is too long 

0x12 0x6070013 Parameter is too short 

0x13 0x6090011 SubIndex (Entry) not exists 

0x14 0x6090030 Value exceeds 

0x15 0x6090031 Value is too great 

0x16 0x6090032 Value is too small 

0x17 0x6060033 Unequal Module Id list 

0x18 0x6090036 Value is less than minimum value 

0x19 0x8000000 General error 

0x1A 0x8000020 Data cannot be read or written 

0x1B 0x8000021 Data cannot be accessed because of local control 

0x1C 0x8000022 Data cannot be read or written in the current state 

0x1D 0x8000023 Object is not in the object dictionary 

0x1E 0x8000024 No data available 

 

 The error code 0x6010002 (Read Only entry) id generated only when try to write ONE object. If the read only 

object is acceded in writing when Modbus frame access to many objects, all other object will be written, excepted the 

Read Only object, without return the error code. 
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The object access (mapping) is exactly the same than Modbus RTU. 

 

 Transaction 

identifier 

Protocol 

identifier 

Length Unit 

Identifier 

Servi

ceID 

StartAddr NB Words NB 

Bytes 

Word(n) 

WriteRequest MSB LSB 0x00 0x00 MSB LSB 0xFF 0x10 MSB LSB MSB LSB LSB MSB LSB 

WriteResponse MSB LSB 0x00 0x00 MSB LSB 0xFF 0x10 MSB LSB MSB LSB    

WriteNegResponse MSB LSB 0x00 0x00 MSB LSB 0xFF 0x90 Error code (1byte) 

ReadRequest MSB LSB 0x00 0x00 MSB LSB 0xFF 0x03 MSB LSB MSB LSB    

ReadResponse MSB LSB 0x00 0x00 MSB LSB 0xFF 0x03     LSB MSB LSB 

ReadNegResponse MSB LSB 0x00 0x00 MSB LSB 0xFF 0x83 Error code (1byte) 

Other Neg 

Response 
Req Req Req Req Req Req Req Req 

|0x80 
Error code (1byte) 

 

 

 

 

 

The header is 7 bytes long: 

¶ Transaction Identifier : It is used for transaction pairing; the MODBUS server copies in the response the 

transaction identifier of the request. 

¶ Protocol Identifier : It is used for intra-system multiplexing. The MODBUS protocol is identified by the value 

0. 

¶ Length: The length field is a byte count of the following fields, including the Unit Identifier and data fields. 

¶ Unit Identifier : This field is used for intra-system routing purpose. It is typically used to communicate to a 

MODBUS or a MODBUS+ serial line slave through a gateway between an Ethernet TCP-IP network and a 

MODBUS serial line. This field is set by the MODBUS Client in the request and must be returned with the same 

value in the response by the server. The SMD has not a gateway; 

ü 0x00 => Broadcast: all slave receives the request. No response is done 

ü 0xFF => Server is addressed 

ü Other => To the gateway (not used) 

 

All MODBUS/TCP ADU are sent via TCP on registered port 502. With this port, the Endianness for 32 bits value 

is configurable (Refer to RS232 port Endianness which is the same parameter) 

If port 10502 is used, Little Endian is always applied. 

 

Remark: the different fields are encoded in Big-endian. 
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III.  Drive profile application 

III.1  General concepts 

 
 

To switch the motor controller to an operational state, a state machine must be run through. This is defined in CANopen 

standard DS402. State changes are requested in object 0x6040 (control word). The actual state of the state machine can 

be read out from object 0x6041 (status word). 

 

Not ready to 
switch on

Switch on 
disabled

Ready to 
switch on

Switched on

Operation 
enabled

Quick stop 
active

Fault readtion 
active

Fault

1

2

3

4 5

6

10

9

11

12
14

15

13

Error occures

8

Start

Low-Level power
Voltage switched on for controller

High-level voltage can be switched on

High-Level power
Voltage switched on for controller

High-level voltage switched on

Torque
Voltage switched on for controller

High-level voltage switched on

 
 

The following table lists the bit combinations for the control word that lead to the corresponding state transitions. An X 

corresponds to a bit state that is no longer to be considered. The single exception is the fault reset: The transition is only 

requested by the rising edge of the bit. 

 

 
 

  

7 
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The following table lists the bit masks that describe the state of the motor controller: 

 

Status word  PDS FSA state  

xxxx xxxx x0xx 0000b  Not ready to switch on  

xxxx xxxx x1xx 0000b  Switch on disabled  

xxxx xxxx x01x 0001b  Ready to switch on  

xxxx xxxx x01x 0011b  Switched on  

xxxx xxxx x01x 0111b  Operation enabled  

xxxx xxxx x00x 0111b  Quick stop active  

xxxx xxxx x0xx 1111b  Fault reaction active  

xxxx xxxx x0xx 1000b  Fault  

 

 

 
 

The drive behaviour depends on the activated mode of operation. The drive implements several modes of operation but it 

is not possible to operate the modes in parallel, the user is able to activate the required function by selecting a mode of 

operation.  

 

The control device writes to the modes of operation object (0x6060) in order to select the operation mode. The drive 

device provides the modes of operation display object (0x6061) to indicate the actual activated operation mode.  

Controlword, Statusword, and set-points are used mode-specific. This implies the responsibility of the control device to 

avoid inconsistencies and erroneous behaviour.  

 

The following modes of operation are available: 

¶ Profile position mode (ppm) 

¶ Homing mode (hm) 

¶ Interpolated position mode (ipm) 

¶ Profile velocity mode (pvm) 

¶ Torque profile mode (ptm) 

¶ Cyclic sync position mode (csp) 

¶ Cyclic sync velocity mode (csv) 

¶ Cyclic sync torque mode (cst) 

¶ Auto-Tuning mode (atm)*  

¶ GearBox mode (gbm)* 

¶ Homing master mode (hmm)* 

 

With the exception of the óHoming modeô, the listed modes of operation deal with set-points.  

 

*Manufacturer specific mode 
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Figure bellow shows the general relations between target, reference, effort, and actual values: 

 

 
 

 

 

 
 

Different brake reactions can be set according source of the event. 

Not ready to 
switch on

Switch on 
disabled

Ready to 
switch on

Switched on

Operation 
enabled

Quick stop 
active

Fault readtion 
active

Fault

1

2

3

4 5

6

10

9

11

12
14

15

13

Error occures

8

Start

Low-Level power
Voltage switched on for controller

High-level voltage can be switched on

High-Level power
Voltage switched on for controller

High-level voltage switched on

Torque
Voltage switched on for controller

High-level voltage switched on0x605A

0x605DHalt

0x605C

0x605B

0x605E

Disable 
Voltage

 
  

Trajectory 
generator 

Control and 
power stage 

Motor 

Target 
values 

Reference 
values 

Effort 
values 

Actual values (with sensor) 

Actual values (sensorless) 

Cyclic sync target value 
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III.1.3.1  Quick stop active 
 

Transition to the ñQuick stop activeò state and the Halt command. In this case, the action configured in object 0x605A is 

performed: 

 

Value  Definition  

0  Disable drive function  

+1  Slow down on slow down ramp and transit 
into Switch On Disabled  

+2  Slow down on quick stop ramp and transit 
into Switch On Disabled  

+3  Slow down on current limit and transit into 
Switch On Disabled  

+4  Slow down on voltage limit and transit into 
Switch On Disabled  

+5  Slow down on slow down ramp and stay in 
Quick Stop Active  

+6  Slow down on quick stop ramp and stay in 
Quick Stop Active  

+7  Slow down on current limit and stay in 
Quick Stop Active  

+8  Slow down on voltage limit and stay in 
Quick Stop Active  

 

III.1.3.2  Shutdown 
 

Transition to the ñReady to switch onò state. In this case, the action configured in object 0x605B is performed: 

 

Value  Definition  

0  Disable drive function (switch-off the drive 
power stage)  

+1  Slow down with slow down ramp; disable of 
the drive function  

 

III.1.3.3  Disable operation  
 

Transition to the ñSwitched onò state. In this case, the action configured in object 0x605C is performed: 

 

Value  Definition  

0  Disable drive function (switch-off the drive 
power stage)  

+1  Slow down with slow down ramp; disable of 
the drive function  
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III.1.3.4  Halt operation  
 

This bit of the control word is available in the following mode: 

¶ Profile Position 

¶ Profile Velocity 

¶ Profile Torque 

¶ Homing 

¶ Interpolated position 

¶ Auto-Tuning 

 

In this case, the action configured in object 0x605D is performed: 

 

Value  Definition  

+1  Slow down on slow down ramp and stay in 
Operation Enabled  

+2  Slow down on quick stop ramp and stay in 
Operation Enabled  

+3  Slow down on current limit and stay in 
Operation Enabled  

+4  Slow down on voltage limit and stay in 
Operation Enabled  

 

III.1.3.5  Fault reaction operation  
 

If an error occurs, the action configured in object 0x605E is performed: 

 

Value  Definition  

0  Disable drive function, motor is free to 
rotate  

+1  Slow down on slow down ramp  

+2  Slow down on quick stop ramp  

+3  Slow down on current limit  

+4  Slow down on voltage limit  
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The drive has two STO inputs. 

 

¶ A fault on one of the STO inputs, internally generates a Warning (A04, A05). The action on this Warning is 

not a "Fault Signal", but a "Disable voltage" » (see III.1.1 DS402 Power State Machine : Transition 7, 9, 10, 

12). Indeed, due to hardware, a STO detection switch off the motor control which is equivalent to a Disable 

voltage. We cannot apply a deceleration ramp. 

If the user wishes to decelerate (mechanical safety) and then a Disable Voltage (electrical safety) it must be 

managed on the master side: Make a Halt or QuickStop command and then a Disable Voltage command 

(Manage by quick stop config) 

 

¶ The STO error disappears automatically when the fault disappears. (No more display A04, A05), but is still 

present in the fault history. 

 

¶ To Switch On again, you need a rising edge of ENABLE 

(Shutdown request and then Operation Enable request, or rising edge on ENABLE input, or Drive Basic 

instruction « Axis On ») 

 

 

 

Command Mode Type of ENABLE input Action to do

None Following a STO, the user must press OFF, then ON when the STO are OK to enable again.

Authorization
Following a STO, the user must press OFF, then ON when the STO are OK to enable again provided the ENABLE 

input is enabled.

Validation
No more control via DriveStudio. The ENABLE input must have a rising edge when the STO are OK to enable again.

None
Following a STO, the ControlWord has to go to 0x06 (Shutdown) then 0x07 (OperationEnable) when the STO are OK 

to enable again.

Authorization
Following a STO, the ControlWord has to go to 0x06 (Shutdown) then 0x07 (OperationEnable) when the STO are OK 

to enable again provided the ENABLE input is enabled.

Validation
The ControlWord has to go to 0x06 (Shutdown) as well as the ENABLE input to 0. A rising edge on the ENABLE input 

or an Operation Enable request (ControlWord = 0x07, 0x0F) with STO OK allows you to enable again.

None Following a STO, the user must call the instruction "Axis On", when the STO are OK to enable again.

Authorization
Following a STO, the user must call the instruction "Axis On", when the STO are OK to enable again provided the 

ENABLE input is enabled.

Validation
No more control via Axis On / Off instruction. The ENABLE input must have a rising edge with the STO Ok to enable 

again.

DriveBasic

DriveStudio

/ha ό/!bΣΧύ
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The Drives controller supports the possibility to set ñUser-definedò unit. By this way, the corresponding parameters can 

be set and read directly in the wanted user unit (mm, degree, lap etcé) 

 

To configure it, we define the notion of the ñFactor groupò 

 

 

III.1.5.1  Position User defined (P.u.d) 

Gear ratio  
 

The object 0x6091 define the gear ratio. This object shall indicate the configured number of motor shaft revolutions (Rin) 

and the number of driving shaft revolution (Rout) 

 

Feed constant 
 

The object 0x6092 define the feed constant. This object shall indicate the configured feed constant; this is the 

measurement distance per one revolution of the output shaft of the gearbox. 

 

Example 
 

¶ System has a gear box ration of 1/10 (Rout = 1 revolution per 10 revolutions of the motor) 

¶ System has a feed constant of 10mm per revolution (10mm done when output shaft of the gearbox makes one 

revolution) 

¶ User want indicate the distance in Õm (If want a target position of 1mm, user send the ó1000ô to the target 

position) 

 

To obtain this, the user shall: 

¶ Configure the Gear Ratio with {1, 10} 

¶ Configure the Feed constant with {10000, 1} (10mm = 10000µm) 
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III.1.5.2  Velocity User defined (V.u.d) 
 

The user can define a different scale from the P.u.d. 

 

To do this, the object 0x6096 define the velocity factor. 

 

Example 
 

On the P.u.d example (1 P.u.d. = 1 µm)  

¶ If user want define the velocity in µm/s, the Velocity factor should be configured to {1, 1} 

¶ If user want define the velocity in mm/s, the Velocity factor should be configured to {1000, 1} 

¶ If user want define the velocity in m/min, the Velocity factor should be configured to {1000000, 60} => (µm -> 

m: x1000000, s-> min: x60) 

 

III.1.5.3  Acceleration User defined (A.u.d.) 
 

The user can define a different scale from the P.u.d. 

To do this, the object 0x6097 define the acceleration factor. 

 

III.1.5.4  Jerk User defined (J.u.d.) 
 

The user can define a different scale from the P.u.d. 

To do this, the object 0x60A2 define the jerk factor. 
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III.2  Mode of operation  

 

III.2.1.1  General information  
 

The Profile Position Mode is used to move to the target position (relative or absolute) with a defined trajectory (speed, 

acceleration, deceleration and jerk). 

 

The overall structure for this mode is shown below. A target position is applied to the trajectory generator. It is generating 

a position demand value for the position control loop.  

   

 
At the input to the trajectory generator, parameters may have optional limits applied before being normalized to internal 

units. The simplest form of a trajectory generator is just to pass through a target position and to transform it to a position 

demand internal value with internal units (increments) only.  
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III.2.1.2  Functional description  
 

Control Word  
 

    15  11                   10    9      8      7                6                      5                4  3  0 

(see 0x6040 
description) 

Infinite 
Move 

Change 
on 
setpoint  

Halt  
(see 0x6040 
description) 

abs/rel  
Change set 
immediately  

New 
setpoint  

(see 0x6040 
description) 

 MSB  LSB 

 

The following bits in object 0x6040 (control word) have a special function: 

¶ Bit 4 starts a new set-point order. This is carried out on a rising edge of this bit. 

 

¶ Bit 5: If this bit is set to "1", the Set-point order is triggered immediately on bit 4 rising. If it is set to "0", the 

Set-point order just being carried out is completed and only then is the next Set-point order started. 

 

¶ Bit 6: If "0", the target position 0x607A is absolute. If "1", the target position is relative to the actual position. 

The reference position is depending on the Bits 0 and 1 of the object 0x60F2. 

 

¶ Bit 8 (Halt): At the transition from "0" to "1" the motor decelerates and will come to a halt. The deceleration is 

depending on the settings in the "Halt Option Code" in object 0x605D. 

 

¶ Bit 9: If this bit is set, the speed is not changed until the first target position is changed. This means that braking 

is not performed before the first destination is reached as the motor should not stop at this position. 

 

¶ Bit 10: Manufacturer specific: If this bit is set, indicate the move is infinite. End Velocity and Target position in 

not usable. This bit is only taken for immediately set (Bit 5 = 1). TO stop move, send a new set point or make a 

Halt request 

 

Status Word 
15  14  13   12   11   10   9  0 

(see 0x6041 
description) 

Following 
error  

Set-point 
acknowledge  

(see 0x6041 
description) 

Target 
reached  

(see 0x6041 
description) 

 MSB  LSB 

The following bits in object 0x6041 (status word) have a special function: 

¶ Bit 10: Target reached: This bit is set to "1" when the last target was reached and the motor is idling for a 

specified time (0x6068) within a tolerance window 0x6067. 

 

¶ Bit 12 (set-point acknowledge): This bit confirms the receipt of a new and valid target position. It is 

synchronously set and reset with the "New set-point" bit in the control word. 

 

¶ Bit 13 (Following Error): This bit is set in closed loop mode if the following error is greater than the set limits 

is (0x6065 (Following Error Window) and 0x6066 (Following Error Time Out)). 

 

  

https://us.nanotec.com/products/manual/PD2C_CAN_EN/object_dictionary%252Fod_motion_0x6041.html/#od_motion_0x6041
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General move command 
 

In object 0x607A (Target Position), the new target position is specified in Position User-Defined unit (P.u.d). Afterwards, 

the move command is triggered when bit 4 is set in object 0x6040 (control word). If the target position is valid, the drive 

responds with bit 12 in object 0x6041(status word) and begins the positioning run. As soon as the position is reached, bit 

10 is set to "1" in the status word. 

 

 
 

 

When a set-point is in progress and a new set-point is validated by the new set-point (bit 4) in the Controlword, the new 

set-point shall be processed immediately if bit 5 of Controlword is set: 

 
 

  

t 

Actual 
speed 

t 

New 
set-point 

4) bit  ( 

t 

Set-point 
acknowledge 

12) bit  ( 

t 

Target 
reached 

10) bit  ( 

t 
Target 

position 
( set-point ) 
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Actual 
speed 

t 

New 
set-point 

( bit  4) 

t 

Set-point 
acknowledge 

( bit  12) 

t 

Target 
reached 
( bit  10) 
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Target 
position 

( set-point ) 

t 

Current target 
position 

processed 
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Or after the previous set-point was finished if bit 5 is cleared. The additional grey line segment in the graph óactual speedô 

shows the actual speed if the change of set point bit (bit 9) is set to 1: 

 

 
 

  

t 

Actual 
speed 

t 

New 
set-point 

bit  4) ( 

t 

Set-point 
acknowledge 

( bit  12) 

t 

Target 
reached 
( bit  10) 

t 

Target 
position 

set-point ) ( 

t 

Current target 
position 

processed 
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Set of set-points  
 

The drive device supports set of set-points, maximum of 254 set-points is available. The set-points are handled as shown 

below: 

  
 

New set-points are buffered in the set-point list as long as free set-points are available in the drive device. If no set-point 

is in progress, the new set-point shall become active immediately (1). If a set-point is in progress, the new set-point shall 

be stored in the first set-point buffer that is free (2 + 3).  

 

If all set-point buffers are busy (set-point acknowledge bit is 1), the reaction depends on the change set immediately bit. 

If the change set immediately bit is set to 1, the new set-point shall be processed immediately as single set-point. All 

previously loaded set-points shall be discarded (5).  

 

The target reached bit shall remain 0 until all set-points are processed.  
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Parameters  
 

The following diagram shows parameters used to establishing the profile. 

 

Jerk Begin 
acceleration Jerk 

[A] (0x60A4)

End acceleration 
Jerk [B] (0x60A4)

Begin 
deceleration Jerk 

[C] (0x60A4)

End deceleration 
Jerk [D] (0x60A4)

t

Acceleration

t

Max acceleration (0x60C5)

Max deceleration (0x60C6)

Profile acceleration (0x6083)

Profile deceleration (0x6084)

t

Speed

Profile velocity (0x6081)

Target position (0x607A)

Position

R
e

la
ti
ve

A
b
so

lu
te
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Motion Profile type  
 

User can define a profile type (0x6086): 

¶ Linear ramp (trapezoidal profile) 

¶ Sin² ramp 

¶ Jerk-free ramp 

¶ Jerk-limited ramp (Not yet available) 

¶ Jerk-limited ramp in rate 

 

Linear ramp 
 

In this mode, the Jerk is not used. 

Jerk

t

Acceleration

t

t

Speed

Position
Target position (0x607A)

R
e

la
ti

ve

A
b
so

lu
te

Profile velocity (0x6081)

Profile acceleration (0x6083)

Profile deceleration (0x6084)
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Jerk-Free ramp 
 

In this mode, no jerk is used. The drive compute it automatically to have the smoother acceleration as possible: 

 

Jerk

t

Acceleration

t

Max acceleration (0x60C5)

Max deceleration (0x60C6)

Profile acceleration (0x6083)

Profile deceleration (0x6084)

t

Speed

Profile velocity (0x6081)

Target position (0x607A)

Position

R
e
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ti
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A
b
so
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Jerk-Limited mode (Not Yet implemented) 
 

In this mode, the user defines the wanted Jerk. 

According the object 0x60A3 (Profile Jerk use), the acceleration Jerk can be different to Deceleration Jerk. 

 

If Profile Jerk use (0x60A3) = 1, the Jerk in phase [A] [B] [C] and [D] is defined with Jerk 0x60A4.1. 

If Profile Jerk use (0x60A3) = 2, the Jerk in phase [A] [B] is defined with Jerk 0x60A4.1. The Jerk in phase [C] and [D] 

is defined with Jerk 0x60A4.2. 

 

Jerk Begin 
acceleration Jerk 

[A] (0x60A4)

End acceleration 
Jerk [B] (0x60A4)

Begin 
deceleration Jerk 

[C] (0x60A4)

End deceleration 
Jerk [D] (0x60A4)

t

Acceleration

t

Max acceleration (0x60C5)

Max deceleration (0x60C6)

Profile acceleration (0x6083)

Profile deceleration (0x6084)

t

Speed

Profile velocity (0x6081)

Target position (0x607A)

Position

R
e

la
ti
ve

A
b
so

lu
te

 
 



Serad SMD Series User Manual   

 

SMD230-MC-2110-EN.docx -36-  

 

Jerk-Limited in rate mode 
 

This mode is the same as Jerk-Limited mode. The only difference is the unit of the Jerk defined in object 0x60A4 is in 

percent (0...100). 

 

0% mean no jerk (similar to Linear ramp) 

100% is equivalent to Jerk-Free mode (Jerk increase and decrease without stabilized phase) 

50% means: 

¶ a positive Jerk during 25% of acceleration phase,  

¶ A stabilized jerk during 50% of acceleration phase, 

¶ A negative jerk during 25% of acceleration phase 

 

Jerk

t

A

t

Alpha

T0 T1 /2 T1T1 /4T1 /8

Tj=100%

Tj=50%

Tj=25%

Tj=0%

J

Alpha Max
2 x Alpha

-J
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Sin² Ramp 
In this phase, the acceleration follows a Sin² waveform: 

 

 
 

Compare to óSô curve obtained with Jerk-Free mode or Jerk-limited 100% mode: 
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Positioning  
Below is the different positioning mode (bit 6 and 7, object 0x60F2): 

 

 
 

Be careful: using of ñModulo axisò (RangeLimit 0x607B) is only allowed on simple feedback. (QEP, resolveré). There 

is no sense to use this on multi turn feedback. 

 

The object 0x607B Position range limit indicates the maximum and minimum position range limits. It limits the range of 

the input value. On reaching or exceeding these limits, the input value wraps automatically to the other end of range. The 

software position limit 0x607D shall be out of the range of the position range limits. 

To disable the position range limits for any reason the min position range limit (607B:01) and max position range limit 

(607B:02) must be set to 0. 

 Normal mode 
In this mode, we can move in multi-turn. (Example in a range = 0-360° -> 0x607B) 

Target Position 

(0x607A) 

Relative Absolute 

0 Motor not move  Motor goes to position 0° in the negative 

sense. 

 

50° The motor move of 50° in 

positive sense. 
 Bit7 Bit6

 0    0

360 = 0

130

80

+50

340
30

 

The motor goes to 50°. (Without pass 

through 0°) 
 Bit7 Bit6

 0    0

360 = 0

130

340
30

50

 
-50° The motor move of 50° in 

negative sense. 
 Bit7 Bit6

 0    0

360 = 0

130

80

-50

340
30

 

-50° is equal to 360-50 = 310°.  

The motor goes to 310° by passing 

through 0°.  Bit7 Bit6
 0    0

360 = 0

130

50
310

340

 
410° (1 turn + 

50°) 

The motor move of 1 lap + 

50° in positive sense. 
 Bit7 Bit6

 0    0

360 = 0

130

80

340
30

+50 /! \ + 

1 tours

+50 /! \ + 

1 tours

 

The motor goes to 50°. (By passing 1 

time or n time through 0°) 

 Bit7 Bit6
 0    0

360 = 0

130

340
30

50

/! \ + 1 tours

 
-410° (1 tour + 

50°) 

The motor move of 1 lap + 

50° in negative sense. 
 Bit7 Bit6

 0    0

360 = 0

130

80

340
30

-50 /! \ - 1 

tours

-50 /! \ - 1 

tours

 

The motor goes to 310°. (By passing 2 

times through 0°) 

 Bit7 Bit6
 0    0

360 = 0

130

50
310

340
/! \ - 1 tours
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 Negative mode 
In this mode, we cannot do multi-turn. 

Target Position 

(0x607A) 

Relative Absolute 

0 Motor not move  Motor goes to position 0° in the negative 

sense. 

 

50° The motor move of 50° in 

negative sense. 
 Bit7 Bit6

 0    1

360 = 0

130

80

-50

340
30

 

The motor goes to 50° in negative sense. 

 Bit7 Bit6
 0    1

360 = 0

130

340
30

50

 
-50° -50° = 310°.  

The motor move of 310° in 

negative sense. 

 -50° = 310°.  

The motor goes to 310° in negative 

sense. 

 

410° (1 tour + 

50°) 

410 = 50°. 

The motor move of 50° in 

negative sense. 
 Bit7 Bit6

 0    1

360 = 0

130

80

-50

340
30

 

410° = 50°.  

The motor goes to 50° in negative sense. 

 Bit7 Bit6
 0    1

360 = 0

130

340
30

50

 
-410° (1 tour + 

50°) 

-410° = 310°.  

The motor move of 310° in 

negative sense. 

 -410° = 310°.  

The motor goes to 310° in negative 

sense. 
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Positive mode 
In this mode, we cannot do multi-turn. 

Target Position 

(0x607A) 

Relative Absolute 

0 Motor not move  Motor goes to position 0° in the negative 

sense. 

 

50° The motor move of 50° in 

positive sense. 
 Bit7 Bit6

 1    0

360 = 0

130

80

+50

340
30

 

The motor goes to 50° in positive sense. 

 Bit7 Bit6
 1    0

360 = 0

130

340
30

50

 
-50° -50° = 310°.  

The motor move of 310° in 

positive sense. 

 -50° = 310°.  

The motor goes to 310° in positive 

sense. 

 

410° (1 tour + 

50°) 

410 = 50°. 

The motor move of 50° in 

positive sense. 
 Bit7 Bit6

 1    0

360 = 0

130

80

+50

340
30

 

410° = 50°.  

The motor goes to 50° in positive sense. 

 Bit7 Bit6
 1    0

360 = 0

130

340
30

50

 
-410° (1 tour + 

50°) 

-410° = 310°.  

The motor move of 310° in 

positive sense. 

 -410° = 310°.  

The motor goes to 310° in positive 

sense. 
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Optimized mode 
In this mode, we cannot do multi-turn. 

Target Position 

(0x607A) 

Relative Absolute 

0 Motor not move  Motor goes to position 0° in the sense: 

¶ Positive if current position >= 

180° 

¶ Else, negative. 

 

 

50° (or n) The motor move of 50° in 

positive sense. 

 

If n<=180: In the n sense. 

If n>180: In the reverse n 

sense. 

 

 Motor goes to position 50°(n) in the 

sense: 

¶ Positive if current position >= 

230° (180° + n) 

¶ Else, negative. 

 

 

-50° (or n)  

The motor move of 50° in 

negative sense. 

 

If n>=-180: In the n sense. 

If n<-180: In the reverse n 

sense. 

 

 Motor goes to position 310°(360°-n) in 

the sense: 

¶ Negative if current position >= 

130° (180° + n) 

¶ Else, positive. 

 

 

410° (1 tour + 

50°) 

The motor move of 50° in 

positive sense. 

 Motor goes to position 50°(n) in the 

sense: 

¶ Positive if current position >= 

230° (180° + n) 

¶ Else, negative. 

 

If 770° = 410° = 50°, the motor done 1 

turn more 

 

 

-410° (1 tour + 

50°) 

The motor move of 50° in 

negative sense. 

 Motor goes to position 310°(360-n) in 

the sense: 

¶ Negative if current position >= 

130° (180° + n) 

¶ Else, positive. 

 

If -770° = -410° = -50°, the motor done 

1 turn more 
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III.2.2.1  General information  
 

The Profile Velocity Mode is used to control the speed of the axis with a defined profile (acceleration, deceleration, 

jerké) 

 
 

 

Each write to the Target Velocity object (0x60FF) will trig a new trajectory generation with configured parameters like: 

- Acceleration / Deceleration 

- Jerk 
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III.2.2.2  Functional description  
 

Control Word  
 

 15 14   13           9 8 7 6     4 3  0 

(see 0x6040 
description)  

 
Max Speed 
Error Ack  

(see 0x6040 
description) 

Halt 
(see 0x6040 
description) 

Reserved 
(see 0x6040 
description) 

MSB  LSB 

 

The following bits in object 0x6040 (control word) have a special function: 

 

¶ Bit 2 is used to trigger a quick stop. If it is set to "0", the motor carries out a quick stop with the ramp set in 

object 0x6085. Then the motor controller changes to the "Switch on disabled" state (0x6040). 

¶ Bit 8 (Stop): On a transition of "0" to "1", the motor brakes and comes to a stop. 

 

 

Status Word 
 15 14   13         12            11               10 9      0 

(see 0x6040 
description)  

 
Max Speed 
Error  

NA Speed  
(see 0x6040 
description) 

Target 
Reached 

(see 0x6040 
description) 

  

 

The following bits in object 0x6041 (status word) have a special function: 

 

¶ Bit 10 (target speed reached); Target Reached: This bit in combination with bit 8 in the control word indicates 

whether or not the target speed has been reached, the motor is braking, or the motor is idling (see table).  

 

0x6041  

Bit 10 

0x6040  

Bit 8 

Description 

0 0 Target speed not attained 

0 1 Axis is braking 

1 0 The target speed within the target window (defined in 0x606D and 0x606E) 

1 1 Speed of axis is 0 

 

 

  

https://us.nanotec.com/products/manual/PD2C_CAN_EN/object_dictionary%252Fod_motion_0x6085.html/#od_motion_0x6085
https://us.nanotec.com/products/manual/PD2C_CAN_EN/object_dictionary%252Fod_motion_0x6040.html/#od_motion_0x6040
https://us.nanotec.com/products/manual/PD2C_CAN_EN/object_dictionary%252Fod_motion_0x6041.html/#od_motion_0x6041
https://us.nanotec.com/products/manual/PD2C_CAN_EN/object_dictionary%252Fod_motion_0x606D.html/#od_motion_0x606D
https://us.nanotec.com/products/manual/PD2C_CAN_EN/object_dictionary%252Fod_motion_0x606E.html/#od_motion_0x606E
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Parameters  
The following diagram shows parameters used to establishing the profile. 

 

Jerk Begin 
acceleration Jerk 

[A] (0x60A4)

End acceleration 
Jerk [B] (0x60A4)

Begin 
deceleration Jerk 

[C] (0x60A4)

End deceleration 
Jerk [D] (0x60A4)

t

Acceleration

t

Max acceleration (0x60C5)

Max deceleration (0x60C6)

Profile acceleration (0x6083)

Profile deceleration (0x6084)

t

Speed

Target Speed (0x60FF)
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Motion Profile type  
User can define a profile type (0x6086): 

¶ Linear ramp (trapezoidal profile) 

¶ Sin² ramp 

¶ Jerk-free ramp 

¶ Jerk-limited ramp 

¶ Jerk-limited ramp in rate 

 

Linear ramp 
 

In this mode, the Jerk is not used. 

Jerk

t

Acceleration

t

t

Speed

Target Speed (0x60FF)

Profile acceleration (0x6083)

Profile deceleration (0x6084)
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Jerk-Free ramp 
 

In this mode, no jerk is used. The drive compute it automatically to have the smoother acceleration as possible: 

 

Jerk

t

Acceleration

t

Max acceleration (0x60C5)

Max deceleration (0x60C6)

Profile acceleration (0x6083)

Profile deceleration (0x6084)

t

Speed

Target Speed (0x60FF)
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Jerk-Limited mode 
 

In this mode, the user defines the wanted Jerk. 

According the object 0x60A3 (Profile Jerk use), the acceleration Jerk can be different to Deceleration Jerk. 

 

If Profile Jerk use (0x60A3) = 1, the Jerk in phase [A] [B] [C] and [D] is defined with Jerk 0x60A4.1. 

If Profile Jerk use (0x60A3) = 2, the Jerk in phase [A] [B] is defined with Jerk 0x60A4.1. The Jerk in phase [C] and [D] 

is defined with Jerk 0x60A4.2. 

 

Jerk Begin 
acceleration Jerk 

[A] (0x60A4)

End acceleration 
Jerk [B] (0x60A4)

Begin 
deceleration Jerk 

[C] (0x60A4)

End deceleration 
Jerk [D] (0x60A4)

t

Acceleration

t

Max acceleration (0x60C5)

Max deceleration (0x60C6)

Profile acceleration (0x6083)

Profile deceleration (0x6084)

t

Speed

Target Speed (0x60FF)
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Jerk-Limited in rate mode 
 

This mode is the same as Jerk-Limited mode. The only difference is the unit of the Jerk defined in object 0x60A4 is in 

percent (0...100). 

 

0% mean no jerk (similar to Linear ramp) 

100% is equivalent to Jerk-Free mode (Jerk increase and decrease without stabilized phase) 

50% means: 

¶ a positive Jerk during 25% of acceleration phase,  

¶ A stabilized jerk during 50% of acceleration phase, 

¶ A negative jerk during 25% of acceleration phase 

 

Jerk

t

A

t

Alpha

T0 T1 /2 T1T1 /4T1 /8

Tj=100%

Tj=50%

Tj=25%

Tj=0%

J

Alpha Max
2 x Alpha

-J

 
 

  



Serad SMD Series User Manual   

 

SMD230-MC-2110-EN.docx -49-  

 

Sin² Ramp 
In this phase, the acceleration follows a Sin² waveform: 

 

 
 

Compare to óSô curve obtained with Jerk-Free mode or Jerk-limited 100% mode: 
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III.2.3.1  General information  
 

The profile torque mode allows control device to transmit the target torque value, which is processed via the trajectory 

generator.  

 

 
 

 

If the control device switches the Controlword bit 8 (halt) from 0 to 1 or from 1 to 0, then the trajectory generator ramps 

its control effort output down to zero, respectively up to the target torque. In both cases, the trajectory generator takes the 

torque.  

 

 

  

Torque 
control 

and 
power 
stage 

Trajectory 
generator 

Torque demand (6074 h ) 

Motor rated torque (6076 h ) 

Target torque (6071 h ) 

Target slope (6087 h ) 

Torque profile type (6088 h ) 

Controlword (6040 h ) 

Max torque (6072 h ) 

Motor rated current (6075 h ) 

Max current (6073 h ) 

Torque actual value (6077 h ) 

Current actual value (6078 h ) 

DC link voltage (6079 h ) 

Motor 
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III.2.3.2  Functional description  
 

Control Word  
15  9  8  7  6  4 3  0  

See 0x6040 
description  

Halt  See 0x6040 
description 

reserved  See 0x6040 
description 

   

 

The following bits in object 0x6040 (control word) have a special function: 

 

Å Bit 8 (Stop): If this bit is set to "0", the motor is started according to the specifications. When set to "1", the 

motor is brought to idling according to the specified values: Axis shall be stopped according to the halt option 

code (605Dh) 

Å Bit 14: Allow to acknowledge Max Speed Error. (Must have falling edge when Max Speed Error bit is set and 

motor speed is null) 

 

Status Word 
 15  14  13  12 11  10  9  0  

See 0x6041 
description 

reserved  See 0x6041 
description 

Target 
reached  

See 0x6041 
description 

   

 

The following bits in object 0x6041 (status word) have a special function: 

 

Å Bit 10 (Target Reached): This bit in combination with bit 8 of object 6040h(control word) indicates whether or 

not the specified torque has been reached (see the following table). 

Å Bit 14: Max Speed Error: Set when configured max speed (cf. Object 0x2000) was overpassed. 

 

0x6040  

Bit 8 

0x6041  

Bit 10 

Description 

0 0 Specified torque not attained 

0 1 Specified torque attained 

1 0 Axis accelerated 

1 1 Speed of axis is 0 

 

 

  

https://us.nanotec.com/products/manual/PD2C_CAN_EN/object_dictionary%252Fod_motion_0x6041.html/#od_motion_0x6041
https://us.nanotec.com/products/manual/PD2C_CAN_EN/object_dictionary%252Fod_motion_0x6040.html/#od_motion_0x6040
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Parameters  
The following diagram shows parameters used to establishing the profile. 

t

Torque
Target torque 0x6071

Torque slope 0x6087

1sec

Torque slope 0x6087

Speed

Limit velocity (0x2000.1)

Max velocity (0x2000.2)

t
 

 

Velocity

LimitVelocity

-LimitVelocity

MaxVelocity

-MaxVelocity

Set S tatusWord .MaxVeloci tyError => Make HALT 
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III.2.4.1  General information  
 

The purpose of the reference run (homing method) is to synchronize the motor controller with the encoder index of the 

motor or position switch in a system. 

 

There are various methods of achieving this using limit switches at the ends of travel or a home switch (zero-point switch) 

in mid-travel, most of the methods also use the index (zero) pulse train from an incremental encoder. Another method is 

to detect the blocking current. 

 

 
 

The user may specify the speeds, acceleration and the method of homing. There is a further object home offset, which 

allows the user to displace zero in the userôs coordinate system from the home position. 
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III.2.4.2  Functional description  
 

Control Word  
 

See 0x6040 description
See 0x6040 

description

See 0x6040 

description

 

The following bits in object 0x6040 (control word) have a special function: 

 

¶ Bit 2 is used to trigger a quick stop. If it is set to "0", the motor carries out a quick stop with the ramp set in 

object 0x6085. Then the motor controller changes to the "Switch on disabled" state (0x6040). 

¶ Bit 4: If the bit is set to "1", the referencing is started. This is set forth until either the reference position is reached 

or bit 4 is set to "0" again. 

 

Status Word 
  

See 0x6041 

description

See 0x6041 

description

See 0x6041 

description

 
 

The following bits in object 0x6041 (status word) have a special function: 

 

 
 

  

https://us.nanotec.com/products/manual/PD2C_CAN_EN/object_dictionary%252Fod_motion_0x6085.html/#od_motion_0x6085
https://us.nanotec.com/products/manual/PD2C_CAN_EN/object_dictionary%252Fod_motion_0x6040.html/#od_motion_0x6040
https://us.nanotec.com/products/manual/PD2C_CAN_EN/object_dictionary%252Fod_motion_0x6041.html/#od_motion_0x6041
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Parameters  
 

The figure shows the speed of the homing using method 4 as an example: 

 

6099.1

6099.2

0x609A

0x609A

Speed

Acceleration

 
 

Homing on block 
 

The homing method is written into object 0x6098 as a number and defines whether referencing should be performed on 

a switch flank (rising/falling), a current threshold for block detection or an index pulse is referenced, or in which direction 

the reference run should start. Methods that use the index pulse of the encoder are within the number range 1 to 14, 33 

and 34. Methods that do not use the index-pulse of the encoder are between 17 and 30, but their travel profiles are identical 

with those of the methods 1 to 14. Methods that do not use a limit switch, and instead travel against a block is to be 

detected, must be called up with a minus in front of the method number. (Method -1, -2, -17, -18). 

Method 35 is obsolete and equivalent to set current position to zero and subtract the Home offset (0x607C). Method 37 

is to set position from the coder absolute position. 

 

For the following diagrams, the negative movement direction is to the left. The limit switch is located in front of the 

mechanical block in each case, and the reference switch (home switch) is between the two limit switches. The index 

pulses come from the encoder, which is connected with the motor shaft and motor controller. 

For methods that use homing on block, the same illustrations apply as for the methods with limit switch. New illustrations 

are not shown as nothing changes except for the missing limit switches. In this case, the limit switches have to be replaced 

by a mechanical block in the illustrations. 

  

https://us.nanotec.com/products/manual/PD2C_CAN_EN/object_dictionary%252Fod_motion_0x6098.html/#od_motion_0x6098
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Homing block 
 

"Homing on block" works like every other homing method except for positioning, a block (mechanical end stop) is used 

instead of a limit switch. Tree settings need to be set: 

 

Motor position

Motor current

i²t

Release 
distance

t

Block

 
 

¶ Object 0x2300.1: INominal (mA) 

¶ Object 0x2300.2: Time (ms) 

¶ Object 0x2300.3: Imax (Per Thousand of INominal) 

 

These parameters are use when to overcurrent is used to detect Left/Right home position. The detection method is done 

by detecting blocked motor => I²t 

When I²t > (Inominal * Imax%) ² * Time then we consider motor blocked. 

 

¶ Object 0x2300.4: Release distance 

 

Distance in position user defined unit parse in reverse sense after current limit detection (method -1, -2, -17, -18 only) 

 

Method overview 
 

Methods 1 to 14, and 33 and 34 use the index pulse of the encoder. 

Methods 17 to 32 are identical with the methods 1 to 14 with the exception that referencing is only performed on the limit 

or home switch and not on the index pulse. 

¶ Methods 1 to 14 contain an index pulse (-1 and -2 for OverCurrent limit) 

¶ Methods 15 and 16 do not exist 

¶ Methods 17 to 30 do not have an index pulse (-17 and -18 for OverCurrent limit) 

¶ Methods 31 and 32 do not exist 

¶ Methods 33 and 34 reference only to the next index pulse 

¶ Method 35 references to the actual position (Will become Zero position) 

¶ Method 37 references to the position sensor information 
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Methods 1 and 2 
 

 

 

Method 3 to 6 
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Methods 7 to 14 
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Serad SMD Series User Manual   

 

SMD230-MC-2110-EN.docx -61-  
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Methods 17 to 18 
 

 
 

 
 

 

Methods 17 is similar to method 1 but without index pulse. 

Method 18 use the positive switch 
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Methods 19 to 22 
Methods are similar to method 3 to 6, but without stop on index pulse. 
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Methods 23 to 30 
Methods are similar to method 7 to 14, but without stop on index pulse. 
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Serad SMD Series User Manual   

 

SMD230-MC-2110-EN.docx -68-  

 

Methods -1, -2, -17, -18 
 

These methods are similar to the opposite number method but use block current detection instead of Limit switch 

detection. 
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Methods 33 and 34 
 

Reference the next index pulse. 

For these methods, referencing is only to respective next index pulse: 

 

 

 

Method 35 
 

References to the actual position. 

For this mode it is not necessary to switch the DS402 Power state machine up to the status "Operation Enabled". 

This operation corresponds to set current position to zero (Or ïHomeOffset if <> 0) 

 

Method 37 
 

References to the position sensor information: Index signal is taken as the zero position reference. 

 

For this mode it is not necessary to switch the DS402 Power state machine up to the status "Operation Enabled". 

Note: For QEP sensor, the TopZ signal must be crossed else there is no sense! 
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III.2.5.1  General information  
 

The purpose of the reference run (homing Master method) is to synchronize the motor controller with the encoder index 

of the motor or position switch in a system. The Master is the Auxiliary coder. SMD not drive the master, but get its 

position 

 

There are various methods of achieving this using limit switches at the ends of travel or a home switch (zero-point switch) 

in mid-travel, most of the methods also use the index (zero) pulse train from an incremental encoder. Another method is 

to detect the blocking current. 

 

2140.15

 
 

The user may specify the method of homing. There is a further object home offset, which allows the user to displace zero 

in the userôs coordinate system from the home position.  

Available methods are the following: 

 

Methods 1 to 14, and 33 and 34 use the index pulse of the encoder. 

Methods 17 to 32 are identical with the methods 1 to 14 with the exception that referencing is only performed on the limit 

or home switch and not on the index pulse. 

¶ Methods 1 to 14 contain an index pulse  

¶ Methods 15 and 16 do not exist 

¶ Methods 17 to 30 do not have an index pulse 

¶ Methods 31 and 32 do not exist 

¶ Methods 33 and 34 reference only to the next index pulse 

¶ Method 35 references to the actual position 

¶ Method 37 references to the position sensor information 

 

The Homing method are the same as for the normal Homing Mode. Refer to this chapter. 
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III.2.6.1  General information  
 

The interpolated position mode is used to control multiple coordinated axes or a single axis with the need for time-

interpolation of set-point data. The interpolated position mode normally uses time synchronisation mechanisms for a time 

coordination of the related drive units.  

 

For Interpolated Position mode, it could be usable that t the controller is synchronized to the SYNC object. This SYNC 

object must be sent by the higher-order controller at regular time intervals.  

 

 
 

 

For synchronous operation, the interpolation cycle time is defined by the object interpolation time period. Time 

synchronisation may be done by network dependent mechanisms (SYNC frame). Each synchronisation cycle actuates the 

next data record if a valid data record is available.  

 

For asynchronous operation, the interpolation time (for each time slice), may be included in the interpolation data record. 

If this is so, then the units for the interpolation time are still specified by the interpolation time index as for synchronous 

operation. The next data record shall be actuated as soon as the interpolation time expires and a valid data record is 

available.  

 

The interpolated position mode allows the control device to transmit a stream of interpolation data with either an implicit 

or explicit time reference to a drive unit. The interpolation data may be sent in bursts rather than continuously in real time. 

The maximum size of the input buffer may be read by the control device using the interpolation data configuration. The 

actual buffer size may be both written and read by the control device using the interpolation data configuration. The buffer 

size is the number of interpolation data records which may be sent to a drive to fill the input buffer and it is not the size 

in bytes.  

 

The interpolation data buffer is implemented as a FIFO. The definition of a valid data record for each type of buffer shall 

be as follows:  

Å For the FIFO implementation, a valid data record is one that has not been actuated yet.   
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Å For the Ring implementation, all data records within the actual buffer size are treated as valid data records, so 

interpolation data will continue to be actuated while ip enable is true.  

 

The interpolation algorithm is defined in the interpolation sub mode select. Linear interpolation is the default interpolation 

method. This requires only one interpolation data item to be buffered for the calculation of the next demand value. For 

each interpolation cycle, the drive calculates a position demand value by interpolating positions over a period of time.  
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III.2.6.2  Functional description  
 

Linear interpolated position mode  
 

In this mode, the motor move from the initial position to the target position (Absolute or relative) under the specified 

time. 

Then the Set point to place in the buffer (0x60C1) is composed like following: 

 

Å Target Position (P.u.d.) ï 32bits 

Å ControlWord (0 = Absolute, 1 = Relative) ï 32bits 

Å Period ï 32bits - Only if 0x60C2.01 = 0. Unit = 10^(0x60C2.2) seconds 

 

 
 

P(t)

t

Pt1

Pt2
Pt3

Pt4

Pt5

Interpolation linéraire
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Spline interpolated position mode  
 

In this mode, the motor move from the initial position to the target position (Absolute or relative) under the specified time 

with a specific end speed. 

 

Then the Set point to place in the buffer (0x60C1) is composed like following: 

 

Å Target Position (P.u.d.) ï 32bits 

Å ControlWord (Bit0: 0= Absolute; 1 = Relative; Bit1: 0 = Manual Speed, 1: Automatic Speed = Means Speed according Point n-1 and n+1) 

Å Period ï 32bits - Only if 0x60C2.01 = 0. Unit = 10^(0x60C2.2) seconds 

Å End Speed (V.u.d) ï 32bits (If ControlWord is Automatic Speed, set to 0) 

P(t)

t

Pt1

Pt2
Pt3

Pt4

Pt5

Linear interpolation

Tangente (Speed)

Spline Interpolation

 
 

Buffer strategies  
 

The content of the buffer items is only be accessed via the interpolation data record. (0x60C1) 

Two mode are possible: first-in-first-out (FIFO) structures or ring buffers are used as input buffers. 

In all case, user MUST write the index 1 of the Set point in the last time. Because these writes trig the push of the all set-

point into the internal buffer (Fifo or Ring)  

 

Å FIFO: If the buffer is organised as FIFO, every new received interpolation data record is placed at the end of the 

queue, and the device takes the next data record from the top of the queue. When the last item of a data record 

is stored, the buffer pointer is incremented in order to point to the next buffer position. For this buffer principle, 

the object buffer position does not have any influence.  

 

Å Ring buffer: If the buffer is structured as a ring, the control device may place an interpolation data record into 

any valid position in the ring by changing the pointer defined in buffer position (0x60C4.04). Without changing 

the buffer position, all data records will be written at the same location. The drive reads the next entry out of the 

buffer by an internal ring pointer. It is set to the first data record with a clear buffer, and after the reorganisation 

of the input buffer.  

 

The ring buffer may be used to achieve a periodic motion and all data records in the actual data buffer are considered to 

be valid. If no new data is written to the FIFO, then the motion shall halt and interpolation should become inactive at the 

last valid data point.  

FIFO 
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Serad SMD Series User Manual   

 

SMD230-MC-2110-EN.docx -76-  

 

Control Word  
 15  9 8  7  6  5 4  3  0  

See 0x6040 
description 

Halt 
See 0x6040 
description 

reserved 
(0) 

Enable 
interpolation 

See 0x6040 
description 

   

 

The following bits in object 0x6040 (control word) have a special function: 

 

Å Bit 4 enables interpolation when set to "1". 

Å Bit 8 (Halt): At the transition from "1" to "0" the motor start movement. At the transition from "0" to "1" the 

motor decelerates and will come to a halt. The deceleration is depending on the settings in the "Halt Option 

Code" in object 0x605D. 
  

Status Word 
  

 15  14  13  12  11  10  9  0 

See 0x6041 
description 

reserved ip mode active 
See 0x6041 
description 

Target 
reached 

See 0x6041 
description 

 MSB  LSB 

  

Å Bit 10: Target position not (yet) reached: This bit is set to "1" when the target position was reached (if the halt 

bit in the ControlWord "0") or the axle has velocity 0 (if halt bit in last ControlWord was 1) 

Å Bit 12 (ip mode active): This bit will be set to "1" if the interpolation is activated. 
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Parameters  
 

Buffer organization according method: 

 

Interpolation 

method 

0x60C2.01 

Interpolation time period 

0x60C4.05 

Size of Data Record 

(Buffer Data Set point) 

0x60C4.01 

Maximum Buffer size 

 

 

 

Linear 

 

0 

3 x 32bits: 

Å Position 

Å Abs/Rel 

Å Period 

84  

(Still 2x 32bits not used) 

 

 

<>0 

2 x 32bits: 

Å Position 

Å Abs/Rel 

127 

 

 

 

 

Spline 

 

 

0 

4 x 32bits: 

Å Position 

Å Abs/Rel 

Å Period 

Å End Speed 

64  

(Still 2x 32bits not used) 

 

 

 

<>0 

3 x 32bits: 

Å Position 

Å Abs/Rel 

Å End Speed 

84  

(Still 2x 32bits not used) 
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III.2.7.1  General information  
 

With this mode, the trajectory generator is located in the control device, not in the drive device. In cyclic synchronous 

manner, it provides a target position to the drive device, which performs position control, velocity control and torque 

control.  

 

 
 

 

 

 
  

Position 
control 

Target 
position 
(607 A h ) 

Velocity 
control 

Torque 
control 

M 

Velocity offset (60B1 h ) 

Torque offset (60B2 h ) 

Position actual value 
(6064 h ) 

Velocity actual value 
(606 C h ) 

Torque actual value 
(6077 h ) 

S 

Position offset  (60B0 h ) 

+ 
+ 

+ 
+ 

+ 
+ 

Torque actual 
value (6077 h ) 

Velocity actual 
value (606C h ) 

Following error 
actual value 
(60F4 h ) 

Position actual 
value (6064 h ) 

Limit  
function 

Multiplier 

Position range limit (607B h ) 
Software position limit (607D h ) 

Polarity (607E h ) 

Max motor speed (6080 h ) 

Quick-stop deceleration (6085 h ) 

Quick-stop option code (605A h ) 

Motion profile type (6086 h ) 

Drive 

control 

function 

Interpolation time period (60C2 h ) 

Max torque (6072 h   ) 
Multiplier 

Motor rated torque (6076 h ) 

Velocity senso r 
actual value 
(6069 h ) 

Following error window (6065 h ) 

Following error time out (6066 h ]  [ms ) 

Velocity offset (60B1 h ) 

Torque offset (60B2 h ) Multiplier 

Motor rated torque (6076 h ) 

Multiplier 

Polarity (607Eh) 

Target Position (607A h ) 

Position offset (60B0 h ) + 

+ 
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III.2.7.2  Functional description  

Control Word  
  
 In this mode, the bits of control word 0x6040 do not have a special function. 

 

Status Word 
 15  14  13  12  11  10  9  0 

See 0x6041 
definition 

Following error  
Target 
position 
ignored  

See 0x6041 
definition 

reserved  
See 0x6041 
definition 

   

 

Bit  Value  Definition  

10  0  Reserved  

1  Reserved  

12  0  Target position ignored  

1  Target position shall be used as input to position control loop  

13  0  No following error  

1  Following error  
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Interpolation  
 

In this mode, a new target position must be received every interpolation time period (0x60C2). 

Between this time, the motor will move according a linear ramp from the current position to the target position. 

 

InterpolationPeriod InterpolationPeriod

P(t)

t

Trajectory if NewTargetPosition received Exactly at the ExpectedTime

ExpectedTime

Trajectory if NewTargetPosition received under ExpectedTime

InterpolationPeriod InterpolationPeriod

P(t)

t

Expected time set at +/-25% of Interpolationperiod

InterpolationPeriod

Trajectory if NewTargetPosition received Exactly at the ExpectedTime

Trajectory if NewTargetPosition received over ExpectedTime

InterpolationPeriod InterpolationPeriod

P(t)

t

ExpectedTime

InterpolationPeriod InterpolationPeriod

P(t)

t

ExpectedTime

InterpolationPeriod

ExpectedTime

P0

P1

P2

P0

P1

P2

P0

P1

P2

P0

P1

P2
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III.2.8.1  General information  
 

With this mode, the trajectory generator is located in the control device, not in the drive device. In cyclic synchronous 

manner, it provides a target velocity to the drive device, which performs velocity control and torque control.  

 

 
 

 

 

 
  

Target 
velocity 

FF (60 h ) 

Velocity 
control 

Torque 
control 

Offset torque 
(60B2 h ) 

Position actual value 
(6064 h ) 

Velocity actual value 
(606 C h ) 

Torque actual value 
(6077 h ) 

M 

S 

Offset velocity 
(60B1 h ) + 

+ 
+ 

+ 

  

Torque actual 
value (6077 h ) 

Velocity actual 
value (606C h ) 

Multiplier 

Target velocity (60FF h ) 

Polarity (607E h ) Max motor speed (6080 h ) 

Quick-stop deceleration (6085 h ) 

Velocity offset (60B1 h ) 

Quick-stop option code (605A h ) 

Motion profile type (6086 h ) 

Drive 

control 

function 
Interpolation time period (60C2 h ) 

Max torque (6072 h )   Multiplier 

Motor rated torque (6076 h ) 

r Velocity senso 
actual value 
(6069 h ) 

Velocity sensor actual value (6069 h ) 

Torque offset (60B2 h ) Multiplier 

Motor rated torque (6076 h ) 

Multiplier 

Polarity (607Eh) 

+ 

+ 
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III.2.8.2  Functional description  

Control Word  
  
 In this mode, the bits of control word 0x6040 do not have a special function. 

 

Status Word 
 15  14  13  12  11  10  9  0 

See 0x6041 

definition 
reserved  

Target 

velocity 

ignored  

See 0x6041 

definition 
reserved  

See 0x6041 

definition 

 MSB  LSB 

 

Bit  Value  Definition  

10  0  Reserved  

1  Reserved  

12  0  Target Velocity ignored  

1  Target velocity shall be used as input to velocity control loop  

13  0  Reserved 

1  Reserved 
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Interpolation  
 

In this mode, a new target velocity must be received every interpolation time period (0x60C2). 

Between this time, the motor will move according a linear ramp from the current velocity to the target velocity. 

 

InterpolationPeriod InterpolationPeriod

V(t)

t

Trajectory if NewTargetVelocity received Exactly at the ExpectedTime

ExpectedTime

Trajectory if NewTargetVelocity received under ExpectedTime

InterpolationPeriod InterpolationPeriod

P(t)

t

Expected time set at +/-25% of Interpolationperiod

InterpolationPeriod

Trajectory if NewTargetVelocity received Exactly at the ExpectedTime

Trajectory if NewTargetVelocity received over ExpectedTime

InterpolationPeriod InterpolationPeriod

V(t)

t

ExpectedTime

InterpolationPeriod InterpolationPeriod

P(t)

t

ExpectedTime

InterpolationPeriod

ExpectedTime

V0

V1

V2

V0

V1

V2

V0

V1

V2

V0

V1

V2
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III.2.9.1  General information  
 

With this mode, the trajectory generator is located in the control device, not in the drive device. In cyclic synchronous 

manner, it provides a target torque to the drive device, which performs torque control.  

 

 
 

 

 

 
  

Target 
torque 
(6071 h ) 

Torque 
control 

Position actual value 
(6064 h ) 

Velocity actual value 
C (606 h ) 

Torque actual value 
(6077 h ) 

M 

S 

Offset torque 
(60B2 h ) + 

+ 

  

Torque actual 
value (6077 h ) 

Max motor speed (6080 h ) 
Drive 

control 

function Interpolation time period (60C2 h ) 

Max torque (6072 h ) 
Multiplier 

Motor rated torque (6076 h ) 

Multiplier 

Motor rated torque (6076 h ) 

Multiplier 

Polarity (607Eh) 

Target torque (6071 h ) 

Torque offset (60B2 h ) + 

+ 
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III.2.9.2  Functional description  

Control Word  
  

MaxSpeed

Error

ACK (bit 14)

Controlword for profil cyclic syncrhonous torque mode

reserved

 
¶ Bit 14: Allow to acknowledge Max Speed Error. (Must have falling edge when Max Speed Error bit is) 

Status Word 
 15  14  13  12  11  10  9  0 

See 0x6041 

definition 

Max 

error 

Speed 

Reserved 

Target 

torque 

ignored  

See 0x6041 

definition reserved  See 0x6041 

definition 

 MSB  LSB 

 

Bit  Value  Definition  

10  0  Reserved  

1  Reserved  

12  0  Target torque ignored  

1  Target torque shall be used as input to torque control loop  

13  0  Reserved 

1  Reserved 

14 0  No error 

 1  Maximum velocity was reach. Axis is in error state 
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Interpolation  
 

In this mode, a new target torque must be received every interpolation time period (0x60C2). 

Between this time, the motor will move according a linear ramp from the current torque to the target torque. 

 

InterpolationPeriod InterpolationPeriod

C(t)

t

Trajectory if NewTargetTorque received Exactly at the ExpectedTime

ExpectedTime

Trajectory if NewTargetTorque received under ExpectedTime

InterpolationPeriod InterpolationPeriod

P(t)

t

Expected time set at +/-25% of Interpolationperiod

InterpolationPeriod

Trajectory if NewTargetTorque received Exactly at the ExpectedTime

Trajectory if NewTargetTorque received over ExpectedTime

InterpolationPeriod InterpolationPeriod

C(t)

t

ExpectedTime

InterpolationPeriod InterpolationPeriod

P(t)

t

ExpectedTime

InterpolationPeriod

ExpectedTime

C0

C1

C2

C0

C1

C2

C0

C1

C2

C0

C1

C2

 
 

 

  



Serad SMD Series User Manual   

 

SMD230-MC-2110-EN.docx -88-  

 

Limit / Maximum  
 

Drive can limit the motor velocity and generate an error if a defined maximum is reached 

Refer to TorqueControl 0x2000 object. 

 

¶ If TorqueControl.LimitVelocity= 0 then control is done in torque mode (Normal mode) 

¶ If TorqueControlLimitVelocity!= 0 then control is done in velocity with limit torque defined as Maximal torque 

on Velocity loop control. 

 

MaxVelocityError Must be clear to Exit Halt  

 

 

Velocity

LimitVelocity

-LimitVelocity

MaxVelocity

-MaxVelocity

Set S tatusWord .MaxVeloci tyError => Make HALT 
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III.2.1.1  General information  
 

With this mode, the axis is driven according a master position (Auxiliary feedback). User configure the ratio between 

master and slave and if the gearbox is reversible. 

An acceleration phase can be configured. (ñClutchò effect). 

 

This mode can be configured to be set automatically on power on. (Autonomous mode, without communication way) 

 

Ratio
Master Position Slave Position
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III.2.2.1  Operation  
 

An asynchronous motor can be controlled in two ways: 

¶ Scalar (called V/F) 

¶ Vector 

 

SMD only use the scalar mode 

 

 

III.2.2.2  Scalaire  mode 
 

This is to control the motor in frequency (50Hz = nominal speed of the motor, 25Hz = half of the nominal speed), but 

also to vary the voltage so as to keep the V / F ratio constant. In this way, the flow in the motor is constant. The motor 

current (= torque) is directly proportional to the flux. So, the torque remains constant over the entire speed range and 

therefore even at low or zero speed. This lead to heating in the engine. 
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III.2.2.3   SMD using 
 

III.2.2.4  Parameter setting  
 

The SMD has the following parameters in order to be able to operate any asynchronous motor: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Asynchronous operating parameters 0x2709 

¶ Command mode: 

ü Discrete input (E1, E2): On/Off + Direction 

ü Discrete input (E1, E2): Forward + Reverse 

ü Stop 

ü ON Run Forward (At the start, if in this value, force to "Stop") 

ü ON Reverse (At the start, if in this value, force to "Stop" 

 

¶ Stop mode: 

ü Deceleration ramp 

ü Freewheel 

ü E3 (0 = Ramp, 1 = Freewheel) 

 

¶ Setpoint source {when E4, E5, E6 = 0, 0, 0} 

ü Analog input 0 

ü é 

ü Analogue input n 

ü Communication bus in 0.1% (TargetVelocity object 0x60FF) 

ü Communication bus in 0.1Hz (TargetVelocity object 0x60FF) 

Note : (0V, 0% = Fmin, 10V, 100% = FMax) 

 

¶ Pre-selection speed table {when E4, E5, E6 <> 0, 0, 0} 

ü Preset speed 1 [10.0Hzé 400.0Hz] 

ü é 

ü Preset speed 7 [10.0Hz ... 400.0Hz] 

 

¶  Acceleration time (time to go from 0 to VNominal). Unit in 0.1s 

 

¶ Deceleration time (time to go from VNominal to 0). Unit in 0.1s 

Asynchronous motor parameters 0x2113 

 

¶ Nominal current (Same as ñRated current Object 0x6075) 

¶ Nominal Speed (Same as MotorParameter 0x2112.9) 

¶ Nominal Frequency [10.0Hz..400.0Hz] 

¶ Minimum Frequency [0.0Hz..FNom [ 

¶ Maximum Frequency [FNom..400.0Hz] 

¶ Nominal Voltage [100.0V..480.0V] 

Analog Input n Parameters 0x2403 

¶ Offset in 1st (integer in steps of 0.001V: {-10000 .. + 10000} = {-10,000V .. + 10,000V} 

¶ Gain in 2nd (integer in steps of 0.1: {1 ... 10000} = {0.01 .. 100.00} 

¶ Tau filtering (integer in ms) 
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III.2.2.5  Operation  
 

To adapt to the DS402 standard, a new operating mode is created: Velocity Asynchronous Mode. 

 

500 250Velocity

Forward

Reverse

On/Off

Direction

Mode OnOff 
+Direction

Mode F/R

Axis On

Speed
500

250

Mode Freewheel
Mode Deceleration ramp

 
 

¶ If the speed reference source changes during a movement, the new speed will  be taken into account 

¶ The direction of rotation is only taken into account when torque On. 

¶ The speed instructions are not limited to writing (preselection table, etc.). On the other hand, when it is executed, 

the actual instruction applied will be limited to {FMin...FMax} 

¶ No control of the asynchronous motor via DriveStudio is possible. Will only be used for setting and viewing the 

speed in progress.  

¶ If fault, it must be acknowledged as in VALIDATION mode: When "Axis Off" is requested. (Via input E1 / E2 

or COM bus depending on command mode) 
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IV. Object dictionary description 
 

IV.1 Communication profile specific objects  
 

 
 

This object shall provide information about the device type. The object describes the type of the logical device and its 

functionality.  

 

VALUE DEFINITION  
Fixed value: 0x0002 0192. 

This value indicates the DS402 (402 = 0x192) and additional information is 0x0002 (In case of ECAT device, this indicate 

EtherCAT servo drive no safety option. 

(Defined in ETG.6010 §15) 

 

 32  16  15  0  

Additional information  Device profile number  

  

Figure: Structure of the device type parameter 

 

OBJECT DESCRIPTION 

Index  1000h  

Name  Device type  

Object code  VAR  

Data type  UNSIGNED32  

Category  Mandatory  

ENTRY DESCRIPTION 

Sub-index  00h  

Access  ro  

PDO mapping  No  

Value range  See value definition   

Default value  Profile- or manufacturer-specific  
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This object shall provide error information. The CANopen device maps internal errors into this object. It is a part of an 

emergency object.  

VALUE DEFINITION  
Table: Structure of the error register  

Bit  M/O  Meaning  

0  M  Generic error  

1  O  Current   

2  O  Voltage  

3  O  Temperature  

4  O  Communication error (overrun, error state)  

5  O  Device profile specific  

6  O  reserved (always 0b)  

7  O  manufacturer-specific  

If a specific error occurs the corresponding bit shall be set to 1b.  

OBJECT DESCRIPTION  

Index  1001h  

Name  Error register  

Object code  VAR  

Data type  UNSIGNED8  

Category  Mandatory  

ENTRY DESCRIPTION   

Sub-index  00h  

Access  ro  

PDO mapping  Optional  

Value range  See value definition  

Default value  No  
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This object shall provide the errors that occurred on the CANopen device and were signalled via the emergency object. 

In doing so it provides an error history.  

VALUE DEFINITION  
¶ The object entry at sub-index 00h shall contain the number of actual errors that are recorded in the array starting 

at sub-index 01h.     

NOTE: If no error is present the value of sub-index 00h is 00h and a read access to sub-index 01h is responded 

with an SDO abort message (abort code: 0800 0024h or 0800 0000h).  

¶ Every new error is stored at sub-index 01h; older errors is moved to the next higher sub-index.  

¶ Writing 00h to sub-index 00h delete the entire error history (empties the array). Other values than 00h are not 

allowed and lead to an abort message (error code: 0609 0030h).   

 

 32  16  15  0  

Additional information  Error code  

 MSB     LSB  

Figure: Structure of the pre-defined error field  

OBJECT DESCRIPTION  

Index  1003h  

Name  Pre-defined error field  

Object code  ARRAY  

Data type  UNSIGNED32  

Category  Optional  

ENTRY DESCRIPTION  

Sub-index  00h  

Description  Number of errors  

Entry category  Mandatory  

Access  rw  

PDO mapping  No  

Value range  00h to FEh  

Default value  00h  

  

Sub-index  01h  

Description  Standard error field  

Entry category  Mandatory  

Access  ro  
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PDO mapping   No  

Value range  UNSIGNED32  

Default value  No  

  

Sub-index  02h to FEh  

Description  Standard error field  

Entry category  Optional  

Access  ro  

PDO mapping   No  

Value range  UNSIGNED32  

Default value  No  
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This object shall indicate the configured COB-ID of the synchronization object (SYNC). Further, it defines whether the 

CANopen device generates the SYNC.  

 

VALUE DEFINITION  
 

 31     30       29  28         11  10                                        0  

x  gen.  frame  

0 0000h    11-bit CAN-ID  

 29-bit CAN-ID   

 MSB                         

 LSB  

Figure: Structure of SYNC COB-ID   

Table: Description of SYNC COB-ID   

Bit(s)  Value  

Description  

x  x  do not care  

gen.  0b  CANopen device does not generate SYNC message   

  1b  CANopen device generates SYNC message  

frame  0b  11-bit CAN-ID valid (CAN base frame)  

  1b  29-bit CAN-ID valid (CAN extended frame)  

29-bit CAN-ID  x  29-bit CAN-ID of the CAN extended frame  

11-bit CAN-ID  x  11-bit CAN-ID of the CAN base frame  

 

Bits 29 (frame) and bit 30 (gen.) may be static (not changeable). The first transmission of SYNC object starts within 1 

sync cycle after setting bit 30 to 1b. By setting bit 30 to 1b while the synchronous counter overflow value is greater than 

0 the first SYNC message shall start with the counter reset to 1. It is not allowed to change bits 0 to 29, while the object 

exists (bit 30 = 1b).  

 

OBJECT DESCRIPTION  
 

Index  1005h  

Name  COB-ID SYNC   

Object code  VAR  

Data type  UNSIGNED32  

Category  Conditional;  
Mandatory, if PDO communication on a synchronous base is 
supported  
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ENTRY DESCRIPTION  

Sub-index  00h  

Access  rw-NV 

PDO mapping  No  

Value range  See value definition  

Default value  0000 0080h   or   8000 0080h  
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This object shall provide the communication cycle period. This period defines the SYNC interval.  

 

VALUE DEFINITION  
The value is given in multiple of µs. If the value is set to 0000 0000h the transmission of SYNC messages is disabled. By 

changing the value from 0000 0000h and the synchronous counter overflow value is greater than 0 the first SYNC message 

start with the counter value reset to 1.  

The transmission of SYNC messages starts within one communication cycle period as given by the value after it is set to 

the new value.  

 

OBJECT DESCRIPTION  

Index  1006h  

Name  Communication cycle period  

Object code  VAR  

Data type  UNSIGNED32  

Category  Conditional;  
Mandatory for SYNC producers  

ENTRY DESCRIPTION  

Sub-index  00h  

Access  rw -NV 

PDO mapping  No  

Value range  UNSIGNED32  

Default value  0000 0000h  
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This object indicates the configured the length of the time window for synchronous PDOs. If the synchronous window 

length expires all synchronous TPDOs is discarded and an EMCY message is transmitted; all synchronous RPDOs is 

discarded until the next SYNC message is received. Synchronous RPDO processing is resumed with the next SYNC 

message.  

 

VALUE DEFINITION  
The value is given in multiple of µs. If the value is set to 0000 0000h the synchronous window shall be disabled.  

 

OBJECT DESCRIPTION  

Index  1007h  

Name  Synchronous window length  

Object code  VAR  

Data type  UNSIGNED32  

Category  Optional  

ENTRY DESCRIPTION  

Sub-index  00h  

Access  rw -NV 

PDO mapping  No  

Value range  UNSIGNED32  

Default value  0000 0000h  
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This object provides the name of the device as given by the manufacturer.  

 

OBJECT DESCRIPTION  

Index  1008h  

Name  Manufacturer device name  

Object code  VAR  

Data type  VISIBLE_STRING  

Category  Optional  

ENTRY DESCRIPTION  

Sub-index  00h  

Access  const  

PDO mapping  No  

Value range  VISIBLE_STRING  

Default value  Manufacturer-specific  
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This object provides the manufacturer hardware version description.  

OBJECT DESCRIPTION  

Index  1009h  

Name  Manufacturer hardware version  

Object code  VAR  

Data type  VISIBLE_STRING  

Category  Optional  

ENTRY DESCRIPTION  

Sub-index  00h  

Access  const  

PDO mapping  No  

Value range  VISIBLE_STRING  

Default value  Manufacturer-specific  
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This object provides the manufacturer software version description.  

OBJECT DESCRIPTION  

Index  100Ah  

Name  Manufacturer software version  

Object code  VAR  

Data type  VISIBLE_STRING  

Category  Optional  

ENTRY DESCRIPTION  

Sub-index  00h  

Access  const  

PDO mapping  No  

Value range  VISIBLE_STRING  

Default value  Manufacturer-specific  
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The objects at index 100Ch and 100Dh indicate the configured guard time respectively the life time factor. The life time 

factor multiplied with the guard time gives the life time for the life guarding protocol.  

VALUE DEFINITION  
The value is given in multiple of ms. The value of 0000h disable the life guarding.  

OBJECT DESCRIPTION  

Index  100Ch  

Name  Guard time  

Object code  VAR  

Data type  UNSIGNED16  

Category  Conditional;   
Mandatory, if node guarding is supported  

ENTRY DESCRIPTION  

Sub-index  00h  

Access  rw-NV;  
 

PDO mapping  No  

Value range  UNSIGNED16  

Default value  0000h  
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The life time factor multiplied with the guard time gives the life time for the life guarding protocol.  

VALUE DEFINITION  
The value of 00h disable the life guarding.  

OBJECT DESCRIPTION  

Index  100Dh  

Name  Life time factor  

Object code  VAR  

Data type  UNSIGNED8  

Category  Conditional;  
Mandatory, if node guarding is supported  

ENTRY DESCRIPTION  

Sub-index  00h  

Access  rw-NV; 

PDO mapping  No  

Value range  UNSIGNED8  

Default value  00h  
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This object controls the saving of parameters in non-volatile memory.  

VALUE DEFINITION  
By read access the CANopen device shall provide information about its saving capabilities. Several parameter groups are 

distinguished:   

¶ Sub-index 00h contains the highest sub-index that is supported.   

¶ Sub-index 01h refers to all parameters that may be stored on the CANopen device: 

  

31                 2  1  0  

reserved  
(00 0000 0000 0000 0000 0000 0000 0000b)  

auto  cmd  

 

Figure: Storage read access structure  

Table: Structure of read access  

Bit  Value  Description  

auto  0b  CANopen device does not save parameters autonomously   

  1b  CANopen device saves parameters autonomously  

cmd  0b  CANopen device does not save parameters on command  

  1b  CANopen device saves parameters on command  

Autonomous saving means that a CANopen device stores the storable parameters in a non-volatile manner without user 

request.  

OBJECT DESCRIPTION  

Index  1010h  

Name  store parameters  

Object code  ARRAY  

Data type  UNSIGNED32  

Category  Optional  

ENTRY DESCRIPTION  

Sub-index  00h  

Description  highest sub-index supported   

Entry category  Mandatory  

Access  const  

PDO mapping  No  

Value range  01h to 7Fh  

Default value  profile- or manufacturer-specific  
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Sub-index  01h  

Description  save all parameters  

Entry category  Mandatory  

Access  ro, autonomous storing 

PDO mapping  No  

Value range  see value definition  

Default value  0x02 
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With this object the default values of parameters according to the communication profile, device profile, and application 

profile are restored.  

VALUE DEFINITION  
¶ By read access the CANopen device shall provide information about its capabilities to restore these values. 

Several parameter groups are distinguished:   

¶ Sub-index 00h contains the highest sub-index that is supported.   

¶ Sub-index 01h refers to all parameters that may be restored. (Only if allowed by object 2806h) 

¶ Sub-index 04h refers to all parameters that may be restored.  

 

In order to avoid the restoring of default parameters by mistake, restoring shall be only executed when a specific signature 

is written to the appropriate sub-index. The signature that shall be written is "load":  

       

 

 

 

 

 

On reception of the correct signature in the appropriate sub-index the CANopen device restore the default parameters and 

then it confirms the SDO transmission (SDO download initiate response). If the restoring failed, the CANopen device 

respond with the SDO abort transfer service (abort code: 0606 0000h). If a wrong signature is written, the CANopen 

device refuse to restore the defaults and respond with the SDO abort transfer service (abort code: 0800 002xh).  

The default value is set valid after the CANopen device is power cycled.   

 
 

On read access to the appropriate sub-index the CANopen device provide information about its default parameter restoring 

capability with the following format:  

 31                  1  0  

reserved  
(000 0000 0000 0000 0000 0000 0000 0000b)  

cmd  

 

  

Bit  Value  Description  

cmd  0b  CANopen device does not restore default parameters  

  1b  CANopen device restores parameters   

OBJECT DESCRIPTION  

Index  1011h  

Name  restore default parameters  

Object code  ARRAY  

Data type  UNSIGNED32  

Category  Optional  

d  a  o  l  

64h   61h  6Fh  6Ch  
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ENTRY DESCRIPTION  

Sub-index  00h  

Description  highest sub-index supported   

Entry category  Mandatory  

Access  const  

PDO mapping  No  

Value range  01h to 7Fh  

Default value  profile- or manufacturer-specific  

  

Sub-index  01h  

Description  restore all default parameters if allowed by object 0x2806 

Entry category  Mandatory  

Access  rw  

PDO mapping  No  

Value range  see value definition  

Default value  0x01  

  

  

  

Sub-index  04h  

Description  restore all default parameters  

Entry category  Mandatory  

Access  rw  

PDO mapping  No  

Value range  see value definition  

Default value  0x01  
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This object shall indicate the configured COB-ID for the EMCY write service.  

VALUE DEFINITION  
 31  30  29  28   11  10  0  

valid  0b  frame  

0 0000h    11-bit CAN-ID  

 29-bit CAN-ID   

 

Bit(s)  Value  Description  

valid  

0b  EMCY exists / is valid  

  1b  EMCY does not exist / is not valid  

30  0b  reserved (always 0b)  

frame  0b  11-bit CAN-ID valid (CAN base frame)  

  

1b  

29-bit CAN-ID valid (CAN extended frame)  

29-bit CAN-ID  x  29-bit CAN-ID of the CAN extended frame  

11-bit CAN-ID  x  11-bit CAN-ID of the CAN base frame  

The bits 0 to 29 shall not be changed, while the object exists and is valid (bit 31 = 0b).  

OBJECT DESCRIPTION  

Index  1014h  

Name  COB-ID emergency message  

Object code  VAR  

Data type  UNSIGNED32  

Category  Conditional;  
Mandatory, if Emergency is supported  

ENTRY DESCRIPTION  

Sub-index  00h  

Access  rw;  
const, if COB-ID is not changeable  

PDO mapping  No  

Value range  UNSIGNED32  
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Default value  CAN-ID: 80h + Node-ID  
frame:  0b  
valid:  profile- or manufacturer-specific  
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The consumer heartbeat time object indicates the expected heartbeat cycle times. Monitoring of the heartbeat producer 

start after the reception of the first heartbeat.  

NOTE: The consumer heartbeat time should be higher than the corresponding producer heartbeat time.   

NOTE: Before the reception of the first heartbeat the status of the heartbeat producer is unknown.  

VALUE DEFINITION  
 31  24  23  16  15    0  

reserved (00h)  
Node-ID  Heartbeat time  

 

If the heartbeat time is 0 or the node-ID is 0 or greater than 127 the corresponding object entry shall be not used. The 

heartbeat time is be given in multiples of 1ms.  

An attempt to configure several heartbeat times unequal 0 for the same node-ID the CANopen device is responded with 

the SDO abort transfer service (abort code: 0604 0043h).  

OBJECT DESCRIPTION  

Index  1016h  

Name  Consumer heartbeat time  

Object code  ARRAY  

Data type  UNSIGNED32  

Category  Optional  

ENTRY DESCRIPTION  

Sub-index  00h  

Description  Highest sub-index supported  

Entry category  Mandatory  

Access  const  

PDO mapping  No  

Value range  01h to 7Fh  

Default value  profile- or manufacturer-specific  

  

Sub-index  01h  

Description  Consumer heartbeat time  

Entry category  Mandatory  

Access  rw -NV 

PDO mapping   No  
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Value range  UNSIGNED32 (Figure 62)  

Default value  0000 0000h  

  

Sub-index  02h to 7Fh  

Description  Consumer heartbeat time  

Entry category  Optional  

Access  rw  

PDO mapping   No  

Value range  UNSIGNED32 (Figure 62)  

Default value  0000 0000h  
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The producer heartbeat time indicate the configured cycle time of the heartbeat.  

VALUE DEFINITION  
The value is given in multiples of 1 ms. The value 0 shall disable the producer heartbeat.   

OBJECT DESCRIPTION  

Index  1017h   

Name  Producer heartbeat time  

Object code  VAR  

Data type  UNSIGNED16  

Category  Conditional;  
Mandatory, if guarding not supported  

ENTRY DESCRIPTION  

Sub-index  00h  

Access  rw -NV 
 

PDO mapping  No  

Value range  UNSIGNED16  

Default value  0 or profile-specific  

 

  



Serad SMD Series User Manual   

 

SMD230-MC-2110-EN.docx -115-  

 

 
This object indicates the configured highest value the synchronous counter supports. This object is implemented by the 

producer and the consumer, if the synchronous counter is supported by the CANopen device. If the value is greater than 

1, the SYNC message has a data length of 1 byte. The SYNC consumer shall ignore the value itself. An EMCY message 

(error code: 8240h ï unexpected SYNC data length) may be transmitted by a SYNC consumer in the case the configured 

data length of the SYNC message does not meet the data length of a received SYNC message.  

VALUE DEFINITION  

Value  Description  

0  The SYNC message shall be transmitted as a CAN message of data length 0.  

1  reserved  

2 to 240  
The SYNC message shall be transmitted as a CAN message of data length 1. The 
first data byte contains the counter.  

241 to 255  reserved  

The value used shall be the least common multiple of all the TPDO transmission types (1 < n <= 240) used. This ensures 

that periodic SYNC events always happen in the SYNC cycles with the same counter value.  

A change of the value shall be responded with a SDO abort (abort code: 0800 0022h or 0800 0000h) in case the sync cycle 

period is unequal to 0.  

OBJECT DESCRIPTION  

Index  1019h   

Name  Synchronous counter overflow value  

Object code  VAR  

Data type  UNSIGNED8  

Category  Optional  

ENTRY DESCRIPTION  

Sub-index  00h  

Access  Rw-NV;  
 

PDO mapping  No  

Value range  UNSIGNED8  

Default value  0 or profile-specific  
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If a serious CANopen device failure is detected in NMT state Operational, the CANopen device shall enter by default 

autonomously the NMT state Pre-operational. The CANopen device is configurable to enter alternatively the NMT state 

Stopped or remain in the current NMT state. CANopen device failures shall include the following communication errors:  

¶ Bus-off conditions of the CAN interface  

¶ Life guarding event with the state óoccurredô and the reason 'time out'  

¶ Heartbeat event with state óoccurredô and the reason 'time out"  

Severe CANopen device errors also may be caused by CANopen device internal failures.  

VALUE DEFINITION  
Table: Error class values  

Value  Description  

00h  Change to NMT state Pre-operational  
(only if currently in NMT state Operational)  

01h  No change of the NMT state  

02h  Change to NMT state Stopped  

03h  reserved  

:::::  :::::  

7Fh  reserved  

80h  Manufacturer-specific  

:::::  :::::  

FFh  Manufacturer-specific  

OBJECT DESCRIPTION  

Index  1029h  

Name  Error behaviour  

Object code  ARRAY  

Data type  UNSIGNED8  

Category  Optional  

ENTRY DESCRIPTION  

Sub-index  00h  

Description  Highest sub-index supported  

Entry category  Mandatory  

Access  const  

PDO mapping  No  
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Value range  01h to FEh  

Default value  profile- or manufacturer-specific  

  

Sub-index  01h  

Description  Communication error  

Entry category  Mandatory  

Access  Rw-NV  

PDO mapping   No  

Value range  UNSIGNED8  

Default value  00h  
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In order to describe the SDOs used on a CANopen device the data type SDO Parameter is introduced. The data type has 

the index 22h in the object dictionary.  

VALUE DEFINITION  
The number of supported object entries in the SDO object record is specified at sub-index 00h. The values at sub-index 

01h and sub-index 02h specify the COB-ID for this SDO. Sub-index 03h is the node-ID of the SDO client associated to 

this CANopen device.  

 31  30  29  28  11  10     0  

valid  dyn  frame  

0 0000h    11-bit CAN-ID  

 29-bit CAN-ID   

 

Bit(s)  Value  Description  

valid  0b  SDO exists / is valid  

  1b  SDO does not exist / is not valid  

dyn  0b  Value is assigned statically  

  1b  Value is assigned dynamically  

frame  0b  11-bit CAN-ID valid (CAN base frame)  

  1b  29-bit CAN-ID valid (CAN extended frame)  

29-bit CAN-ID  x  29-bit CAN-ID of the CAN extended frame  

11-bit CAN-ID  x  11-bit CAN-ID of the CAN base frame  

 

An SDO exists only if at both sub-index 01h and sub-index 02h the bit valid (bit 31) is set to 0b. CANopen devices 

supporting the CAN base frame type only, an attempt to set bit 29 (frame) to 1b is responded with the SDO abort transfer 

service (abort code: 0609 0030h). It is not allowed to change bits 0 to 29 while the object exists and is valid (bit 31 = 0b).  

OBJECT DESCRIPTION  

Index  1200h  

Name  SDO server parameter   

Object code  RECORD   

Data type  SDO parameter record   

Category  Conditional  
   Index 1200h:  

Optional  

   

ENTRY DESCRIPTION  

Sub-index  00h  
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Description  Highest sub-index supported  

Entry category  Mandatory  

Access  const  

PDO mapping  No  

Value range  Index 1200h:  02h  

Default value  profile or manufacturer-specific  

  

Sub-index  01h  

Description  COB-ID client -> server (rx)  

Entry category  Mandatory    

Access  Index 1200h:  const  

PDO mapping  Optional   

Value range  see value definition   

Default value  Index 1200h:  CAN-ID: 600h + Node-ID frame:  0b dyn:   0b 
valid:   0b  

   

  

Sub-index  02h  

Description  COB-ID server -> client (tx)  

Entry category  Mandatory    

Access  Index 1200h:  ro   

0PDO mapping  Optional   

Value range  see value definition   

Default value  Index 1200h:   CAN-ID: 580h + Node-ID frame:  0b dyn:   0b 
valid:   0b  
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These objects contain the parameters for the SDOs for which the CANopen device is the SDO client.  

 

VALUE DEFINITION  
The number of supported object entries in the SDO object record is specified at sub-index 00h. The values at sub-index 

01h and sub-index 02h specify the COB-ID for this SDO. Sub-index 03h is the node-ID of the SDO server associated to 

this CANopen device.  

 31  30  29  28  11  10     0  

valid  dyn  frame  

0 0000h    11-bit CAN-ID  

 29-bit CAN-ID   

  

Bit(s)  Value  Description  

valid  0b  

SDO exists / is valid  

  1b  SDO does not exist / is not valid  

dyn  0b  Value is assigned statically  

  1b  Value is assigned dynamically  

frame  0b  11-bit CAN-ID valid (CAN base frame)  

  1b  29-bit CAN-ID valid (CAN extended frame)  

29-bit CAN-ID  x  29-bit CAN-ID of the CAN extended frame  

11-bit CAN-ID  x  11-bit CAN-ID of the CAN base frame  

 

An SDO exists only if at both sub-index 01h and sub-index 02h the bit valid (bit 31) is set to 0b. CANopen devices 

supporting the CAN base frame type only, an attempt to set bit 29 (frame) to 1b is responded with the SDO abort transfer 

service (abort code: 0609 0030h). It is not allowed to change bits 0 to 29 while the object exists and is valid (bit 31 = 0b). 

CANopen devices supporting the enabling (bit 31 = 0b) and disabling (bit 31 = 1b) of the SDO client only shall respond 

with the SDO abort transfer service (abort code: 0609 0030h or 0800 000h) on an attempt to change the values from bit 0 

to bit 30.  

OBJECT DESCRIPTION  

Index  1280h 

Name  SDO client parameter  

Object code  RECORD  

Data type  SDO Parameter  

Category  Conditional;  
Mandatory for each supported SDO client  
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ENTRY DESCRIPTION  
 

Sub-index  00h  

Description  Highest sub-index supported  

Entry category  Mandatory  

Access  const  

PDO mapping  No  

Value range  03h  

Default value  03h  

  

Sub-index  01h  

Description  COB-ID client -> server (tx)  

Entry category  Mandatory   

Access const  

PDO mapping  Optional  

Value range  see value definition  

Default value  CAN-ID: manufacturer-specific (see clause 7.3.5)  
frame:  manufacturer-specific  
dyn:   0b  
valid:  1b or defined by application profile  

  

Sub-index  02h  

Description  COB-ID server -> client (rx)  

Entry category  Mandatory   

Access  const  

PDO mapping  Optional  

Value range  see value definition  

Default value  CAN-ID: manufacturer-specific (see clause 7.3.5)  
frame:  manufacturer-specific  
dyn:   0b  
valid:  1b or defined by application profile  
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Sub-index  03h  

Description  Node-ID of the SDO server  

Entry category  Mandatory  

Access  const 

PDO mapping  No  

Value range  01h to 7Fh  

Default value  manufacturer-specific  
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This object contains the communication parameters for the PDOs the CANopen device is able to receive.   

VALUE DEFINITION  
Sub-index 00h contains the number of valid object entries within the record. Its value is at least 02h. If inhibit time 

supported the value is 03h and if event timer is supported the value is 05h. Sub-index 01h contains the COB-ID of the 

RPDO. 

 31  30  29  28  11  10     0  

valid  reserved  frame  

0 0000h    11-bit CAN-ID  

 29-bit CAN-ID   

 MSB                         

 LSB  

  

Bit(s)  Value  Description  

valid  0b  PDO exists / is valid  

  1b  PDO does not exist / is not valid  

reserved  x  do not care  

frame  0b  11-bit CAN-ID valid (CAN base frame)  

  1b  29-bit CAN-ID valid (CAN extended frame)  

29-bit CAN-ID  x  29-bit CAN-ID of the CAN extended frame  

11-bit CAN-ID  x  11-bit CAN-ID of the CAN base frame  

The bit valid (bit 31) allows selecting which RPDOs are used in the NMT state Operational. There may be PDOs fully 

configured (e.g., by default) but not used, and therefore set to "not valid" (deleted). CANopen devices supporting the 

CAN base frame type only an attempt to set bit 29 (frame) to 1b is responded with the SDO abort transfer service (abort 

code: 0609 0030h). It is not allowed to change bit 0 to 29 while the PDO exists and is valid (bit 31 = 0b). CANopen devices 

supporting the enabling (bit 31 = 0b) and disabling (bit 31 = 1b) of an RPDO only shall respond with the SDO abort 

transfer service (abort code: 0609 0030h or 0800 000h) on an attempt to change the values from bit 0 to bit 30.  

If the CANopen device has implemented one or more device profiles the generic pre-defined connection set shall apply. 

 

Index  Default value  

1400h  CAN-ID: 200h + Node-ID frame:  0b  
reserved: manufacturer-specific valid: profile or 
manufacturer-specific  

1401h  CAN-ID: 300h + Node-ID  
29-bit:  0b reserved: manufacturer-specific valid: 
 profile or manufacturer-specific  

1402h  CAN-ID: 400h + Node-ID frame:  0b  
reserved: manufacturer-specific valid: profile- or 
manufacturer-specific  
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1403h  CAN-ID: 500h + Node-ID frame:  0b  
reserved: manufacturer-specific valid: profile- or 
manufacturer-specific  

Index  Default value  

1404h 
to  
1407h  

CAN-ID: profile- or manufacturer-specific (see clause 7.3.5) 
frame: profile- or manufacturer-specific reserved: 
manufacturer-specific  
valid:  1b or defined by application profile  

If the CANopen device has implemented an application profile the specific pre-defined connection set of that application 

profile shall apply.  

Sub-index 02h defines the reception character of the RPDO (see Table 68). An attempt to change the value of the 

transmission type to any not supported value shall be responded with the SDO abort transfer service (abort code: 0609 

0030h).  

 

Value  

Description  

00h  

synchronous  

:::::  

:::::  

F0h  

synchronous  

F1h  

reserved  

:::::  

:::::  

FDh  

reserved  

FEh  

event-driven (device profile and application profile specific)  
Receive-PDOs will be evaluated immediately after receipt 

FFh  

event-driven (device profile and application profile specific)  
Receive-PDOs will be evaluated immediately after receipt only 
if inhibit time is elapsed, else R-Pdo is discarded! 

Å Synchronous means that the CANopen device shall actuate the received data with the reception of the 

next SYNC (see Figure 68).  

Å Event-driven means that the PDO may be received at any time. The CANopen device will actualize the 

data immediately.   
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Å   
Figure: Bus synchronization and actuation 

Sub-index 03h contains the inhibit time. The value is defined as multiple of 100 µs. The value of 0 shall disable the inhibit 

time. It is not allowed to change the value while the PDO exists (bit 31 of sub-index 01h is set to 0b). The RPDO may use 

the time implementation specific.  

 

Sub-index 04h is reserved. It shall not be implemented; in this case read or write access leads to the SDO abort transfer 

service (abort code: 0609 0011h).  

 

Sub-index 05h contains the event-timer. The value is defined as multiple of 1 ms. The value of 0 shall disable the event-

timer. The RPDO may use the time for deadline monitoring. The deadline monitoring is activated within the next reception 

of an RPDO after configuring the event-timer. A timeout results in an indication to the local application.  

 

Sub-index 06h contains the SYNC start value. This is not used by RPDOs. It shall not be implemented; in this case read 

or write access shall lead to the SDO abort transfer service (abort code: 0609 0011h).  

OBJECT DESCRIPTION  

Index  1400h to 1407h  

Name  RPDO communication parameter  

Object code  RECORD  

Data type  PDO communication parameter record  

Category  Conditional;  
Mandatory for each supported RPDO  

ENTRY DESCRIPTION  

Sub-index  00h  

Description  highest sub-index supported  

Entry category  Mandatory  

Access  const  

PDO mapping  No  

Value range  02h to 06h  

Default value  No  

  

Sub-index  01h  
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Description  COB-ID used by RPDO  

Entry category  Mandatory  

Access  rw;  
const, if COB-ID is not changeable  

PDO mapping  No  

Value range  see value definition  

Default value  see value definition   

  

Sub-index  02h  

Description  transmission type  

Entry category  Mandatory  

Access  rw;  
const, if transmission type is not changeable  

PDO mapping  No  

Value range  see value definition  

Default value  Profile- or manufacturer specific  

  

Sub-index  03h  

Description  inhibit time  

Entry category  Optional  

Access  rw;  
const, if inhibit time is not changeable  

PDO mapping  No  

Value range  see value definition  

Default value  Profile- or manufacturer specific  

  

Sub-index  04h  

Description  compatibility entry  

Entry category  Optional  

Access  rw  
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PDO mapping  No  

Value range  UNSIGNED8  

Default value  Manufacturer specific  

  

Sub-index  05h  

Description  event-timer  

Entry category  Optional  

Access  rw;  
const, if event timer is not changeable  

PDO mapping  No  

Value range  see value definition  

Default value  Profile- or manufacturer specific  

  

Sub-index  06h  

Description  SYNC start value  

Entry category  Optional  

Access  rw  
const, if SYNC start value is not changeable  

PDO mapping  No  

Value range  UNSIGNED8  

Default value  Profile- or manufacturer specific  
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This object contains the mapping parameters for the PDOs the CANopen device is able to receive.  

VALUE DEFINITION  
Sub-index 00h contains the number of valid object entries within the mapping record or a specific value (see Table 69), 

e.g., if MPDO is supported. The number of valid object entries shall be the number of the application objects that shall 

be received with the corresponding RPDO.  

Table: RPDO mapping values  

Value  Description  

00h  Mapping disabled  

01h  Sub-index 01h valid  

02h  Sub-index 01h and 02h valid  

03h  Sub-index from 01h to 03h valid  

04h  Sub-index from 01h to 04h valid  

:::::  :::::  

40h  Sub-index from 01h to 40h valid  

41h  reserved  

:::::  :::::  

FDh  reserved  

FEh  SAM-MPDO  

FFh  DAM-MPDO  

Sub-index from 01h to 40h contains the information of the mapped application objects. The object describes the content 

of the PDO by their index, sub-index and length. The length contains the length of the application object in bit. This may 

be used to verify the mapping.  

 31  16  15   8  7  0  

Index  Sub-index  Length   

Figure: Structure of RPDO mapping 

 

An attempt to change the value of an object entry to any value that is not supported shall be responded with the SDO 

abort transfer service. The cause for a not supported value could be the mapping (index and sub-index) of a non-existing 

application object, a wrong length for the mapped application object, or a wrong length for the PDO at all. The index and 

sub-index may reference a simple data type (see Table 44) for the so-called dummy mapping. This may be used if no 

appropriate application object is available and to fill up the length of the RPDO to fit the length to the according TPDO.  

The following procedure shall be used for re-mapping, which may take place during the NMT state Pre-operational and 

during the NMT state Operational, if supported:  

1. Destroy RPDO by setting bit valid to 1b of sub-index 01h of the according RPDO communication parameter.  

2. Disable mapping by setting sub-index 00h to 00h.  

3. Modify mapping by changing the values of the corresponding sub-indices.  

4. Enable mapping by setting sub-index 00h to the number of mapped objects.  

5. Create RPDO by setting bit valid to 0b of sub-index 01h of the according RPDO communication parameter.  

If during step 3 the CANopen device detects that index and sub-index of the mapped object does not exist or the object 

cannot be mapped the CANopen device shall respond with the SDO abort transfer service (abort code: 0602 0000h or 

0604 0041h).  
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If during step 4 the CANopen device detects that the RPDO mapping is not valid or not possible the CANopen device 

shall respond with the SDO abort transfer service (abort code: 0602 0000h or 0604 0042h).  

If the CANopen device receives a PDO that is having more data bytes than the number of mapped data bytes is (length), 

then the CANopen device shall use the first data bytes up to the length and may be initiate the EMCY write service, if 

supported.  

If a CANopen device receives a PDO that is having less data bytes than the number of mapped data bytes (length), then 

the CANopen device shall initiate the EMCY write service, if supported, with the error code 8210h.  

 
Figure: Principle of RPDO mapping 

OBJECT DESCRIPTION  

Index  1600h to 1607h  

Name  RPDO mapping parameter  

Object code  RECORD  

Data type  PDO mapping parameter record  

Category  Conditional;  
Mandatory for each supported PDO  

ENTRY DESCRIPTION  

Sub-index  00h  

Description  number of mapped application objects in PDO  

Entry category  Mandatory  

Access  rw;  
const, if mapping is not changeable  

PDO mapping  No  

Value range  see value definition  



Serad SMD Series User Manual   

 

SMD230-MC-2110-EN.docx -130-  

 

Default value  profile- or manufacturer-specific  

  

Sub-index  01h  

Description  1st application object  

Entry category  Mandatory  

Access  rw;  
const, if mapping entry is not changeable  

PDO mapping  No  

Value range  see value definition  

Default value  profile- or manufacturer-specific  

  

Sub-index  02h to 08h  

Description  2nd application object to 8th application object  

Entry category  Optional  

Access  rw;  
const, if mapping entry is not changeable  

PDO mapping  No  

Value range  see value definition  

Default value  profile- or manufacturer-specific  
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This object contains the communication parameters for the PDOs the CANopen device is able to transmit.  

VALUE DEFINITION  
Sub-index 00h contains the number of valid object entries within the record. Its value is at least 02h. If inhibit time 

supported the value is 03h and if event timer is supported the value is 05h. Sub-index 01h contains the COB-ID of the 

TPDO.  

 31  30  29  28  11  10     0  

valid  RTR  frame  

0 0000h    11-bit CAN-ID  

 29-bit CAN-ID   

 

  

Bit(s)  Value  Description  

valid  0b  PDO exists / is valid  

  1b  PDO does not exist / is not valid  

RTR  0b  RTR allowed on this PDO  

  1b  no RTR allowed on this PDO  

frame  0b  11-bit CAN-ID valid (CAN base frame)  

  1b  29-bit CAN-ID valid (CAN extended frame)  

29-bit CAN-ID  x  29-bit CAN-ID of the CAN extended frame  

11-bit CAN-ID  x  11-bit CAN-ID of the CAN base frame  

The bit valid (bit 31) allows selecting which TPDOs are used in the NMT state Operational. There may be PDOs fully 

configured (e.g., by default) but not used, and therefore set to "not valid" (deleted). The feature is necessary for CANopen 

devices supporting more than 4 TPDOs, because each CANopen device has only default CAN-IDs for the first four 

TPDOs in the generic pre-defined connection set. CANopen devices supporting the CAN base frame type only or do not 

support RTRs, an attempt to set bit 29 (frame) to 1b or bit 30 (RTR) to 0b is responded with the SDO abort transfer service 

(abort code: 0609 0030h). It is not allowed to change bit from 0 to 29 while the PDO exists and is valid (bit 31 = 0b). 

CANopen devices supporting the enabling (bit 31 = 0b) and disabling (bit 31 = 1b) of a TPDO only shall respond with the 

SDO abort transfer service (abort code: 0609 0030h or 0800 000h) on an attempt to change the values from bit 0 to bit 30.  

If the CANopen device has implemented one or more device profiles the generic pre-defined connection set shall apply. 

Table: Generic pre-defined connection set for TPDO  

Index  Default value  

1800h  CAN-ID: 180h + Node-ID frame:  0b  
RTR:  profile- or manufacturer-specific valid:  profile- or 
manufacturer-specific  

1801h  CAN-ID: 280h + Node-ID frame:  0b  
RTR:  profile- or manufacturer-specific valid:  profile- or 
manufacturer-specific  



Serad SMD Series User Manual   

 

SMD230-MC-2110-EN.docx -132-  

 

1802h  CAN-ID: 380h + Node-ID frame:  0b  
RTR:  profile- or manufacturer-specific valid:  profile- or 
manufacturer-specific  

Index  Default value  

1803h  CAN-ID: 480h + Node-ID frame:  0b  
RTR:  profile- or manufacturer-specific valid:  profile- or 
manufacturer-specific  

1804h 
to  
1807h  

CAN-ID: profile- or manufacturer-specific (see clause 7.3.5) 
frame:  profile- or manufacturer-specific RTR:  profile- or 
manufacturer-specific valid:  1b or defined by application 
profile  

If the CANopen device has implemented an application profile the specific pre-defined connection set of that application 

profile shall apply.  

Sub-index 02h defines the transmission character of the TPDO (see Table 72). An attempt to change the value of the 

transmission type to any not supported value shall be responded with the SDO abort transfer service (abort code: 0609 

0030h).  

Table: Description of TPDO transmission type  

Value  

Description  

00h  synchronous (acyclic)  

01h  synchronous (cyclic every sync)  

02h  synchronous (cyclic every 2nd SYNC)  

03h  synchronous (cyclic every 3rd SYNC)  

04h  synchronous (cyclic every 4th SYNC)  

:::::  

:::::  

F0h  synchronous (cyclic every 240th SYNC)  

F1h  reserved  

:::::  

:::::  

FBh  reserved  

FCh  RTR-only (synchronous)  

FDh  RTR-only (event-driven)  

FEh  Always (if inhibit time elapsed) 

FFh  On data change (if inhibit time elapsed) 

Å Synchronous means that the PDO is transmitted after the SYNC. The CANopen device will start sampling of the 

data with the reception of the SYNC (see Figure 72). In case it is acyclic the CANopen device internal event is 

given and with the next SYNC the sampling is started and the PDO is transmitted afterwards. In case it is cyclic 
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the sampling is started with the reception of every SYNC, every 2nd SYNC, every 3rd SYNC, and s.o. depending 

on the given value and the PDO is transmitted afterwards.  

Å RTR-only means that the PDO is not transmitted normally it shall be requested via RTR. In case it is synchronous 

the CANopen device will start sampling with the reception of every SYNC and then will buffer the PDO (see 

Figure 72). In case it is event-driven the CANopen device will start sampling with the reception of the RTR and 

will transmit the PDO immediately.  

Å Event-driven means that the PDO may be transmitted at any time based on the occurrence of a CANopen device 

internal event. The definition of the event does not fall into the scope of this specification and may be specified 

in device profiles and application profiles.   

Å   
Figure: Bus synchronization and sampling 

Sub-index 03h contains the inhibit time. The time is the minimum interval for PDO transmission if the transmission type 

is set to FEh and FFh. The value is defined as multiple of 100 µs. The value of 0 shall disable the inhibit time. The value 

shall not be changed while the PDO exists (bit 31 of sub-index 01h is set to 0b).  

 

Sub-index 04h is reserved. It does shall not be implemented; in this case read or write access leads to the SDO abort 

transfer service (abort code: 0609 0011h).  

 

Sub-index 05h contains the event-timer. The time is the maximum interval for PDO transmission if the transmission type 

is set to FEh and FFh. The value is defined as multiple of 1 ms. The value of 0 shall disable the event-timer.  

 

Sub-index 06h contains the SYNC start value. The SYNC start value of 0 shall indicate that the counter of the SYNC 

message shall not be processed for this PDO. The SYNC start value 1 to 240 shall indicate that the counter of the SYNC 

message shall be processed for this PDO. In case the counter of the SYNC message is not enabled sub-index 06h shall be 

ignored. The SYNC message of which the counter value equals the SYNC start value shall be regarded as the first received 

SYNC message. The value shall not be changed while the PDO exists (bit 31 of sub-index 01h is set to 0b).  

NOTE if the CANopen device detects on switch into the NMT state operational that the SYNC counter value received is 

higher than the SYNC start value, then the CANopen device has to wait a full cycle until the correct SYNC counter is 

received.  

OBJECT DESCRIPTION  

Index  1800h to 1807h  

Name  TPDO communication parameter  

Object code  RECORD  

Data type  PDO communication parameter record  

Category  Conditional;  
Mandatory for each supported TPDO  

ENTRY DESCRIPTION  

Sub-index  00h  

Description  highest sub-index supported  
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Entry category  Mandatory  

Access  const  

PDO mapping  No  

Value range  02h to 05h  

  

Sub-index  01h  

Description  COB-ID used by TPDO  

Entry category  Mandatory  

Access  rw;  
const, if COB-ID is not changeable  

PDO mapping  No  

Value range  see value definition  

Default value  see value definition   

  

Sub-index  02h  

Description  transmission type  

Entry category  Mandatory  

Access  rw;  
const, if transmission type is not changeable  

PDO mapping  No  

Value range  see value definition  

Default value  profile- or manufacturer-specific  

  

Sub-index  03h  

Description  inhibit time  

Entry category  Optional  

Access  rw;  
const, if inhibit time is not changeable  

PDO mapping  No  

Value range  see value definition  
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Default value  profile- or manufacturer-specific  

  

Sub-index  04h  

Description  reserved   

Entry category  Optional  

Access  rw  

PDO mapping  No  

Value range  UNSIGNED8  

Default value  manufacturer-specific  

  

Sub-index  05h  

Description  event timer  

Entry category  Optional   

Access  rw;  
const, if event timer is not changeable  

PDO mapping  No  

Value range  see value definition  

Default value  profile- or manufacturer-specific  

  

Sub-index  06h  

Description  SYNC start value  

Entry category  Optional   

Access  rw;  
const, if SYNC start value is not changeable  

PDO mapping  No  

Value range  UNSIGNED8  

Default value  profile- or manufacturer-specific  
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This object contains the mapping for the PDOs the device is able to transmit.  

VALUE DEFINITION  
Sub-index 00h contains the number of valid object entries within the mapping record or a specific value, e.g., if MPDO is 

supported. The number of valid object entries shall be the number of the application objects that shall be transmitted with 

the corresponding TPDO.  

Table: TPDO mapping values 

Value  Description  

00h  Mapping disabled  

01h  Sub-index 01h valid  

02h  Sub-index 01h and 02h valid  

03h  Sub-index from 01h to 03h valid  

Value  Description  

04h  Sub-index from 01h to 04h valid  

:::::  :::::  

40h  Sub-index from 01h to 40h valid  

41h  reserved  

:::::  :::::  

FDh  reserved  

FEh  SAM-MPDO  

FFh  DAM-MPDO  

Sub-index from 01h to 40h contains the information of the mapped application objects. The object describes the content 

of the PDO by their index, sub-index and length. The length contains the length of the application object in bit. This may 

be used to verify the mapping.  

 31  16  15   8  7   0  

Index  Sub-index  Length  

Figure: Structure of TPDO mapping 

 

An attempt to change the value of an object entry to any value that is not supported shall be responded with the SDO 

abort transfer service. The cause for a not supported value could be the mapping (index and sub-index) of a non-existing 

application object, a wrong length for the mapped application object, or a wrong length for the PDO at all.   

The following procedure shall be used for re-mapping, which may take place during the NMT state Pre-operational and 

during the NMT state Operational, if supported:  

1. Destroy TPDO by setting bit valid to 1b of sub-index 01h of the according TPDO communication parameter.  

2. Disable mapping by setting sub-index 00h to 00h.  

3. Modify mapping by changing the values of the corresponding sub-indices.  

4. Enable mapping by setting sub-index 00h to the number mapped objects.  

5. Create TPDO by setting bit valid to 0b of sub-index 01h of the according TPDO communication parameter.  

If during step 3 the CANopen device detects that index and sub-index of the mapped object does not exist or the object 

cannot be mapped the CANopen device shall respond with the SDO abort transfer service (abort code: 0602 0000h or 

0604 0041h).  
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If during step 4 the CANopen device detects that the RPDO mapping is not valid or not possible the CANopen device 

shall respond with the SDO abort transfer service (abort code: 0602 0000h or 0604 0042h).  

  
Figure: Principle of TPDO mapping 

OBJECT DESCRIPTION  

Index  1A00h to 1A07h  

Name  TPDO mapping  

Object code  RECORD  

Data type  PDO mapping parameter record  

Category  Conditional;  
Mandatory for each supported PDO  

ENTRY DESCRIPTION  

Sub-index  00h  

Description  number of mapped application objects in TPDO  

Entry category  Mandatory  

Access  rw;  
const, if PDO mapping is not changeable  

PDO mapping  No  

Value range  see value definition  

Default value  profile- or manufacturer-specific  

  

Sub-index  01h  
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Description  1st application object  

Entry category  Mandatory  

Access  rw;  
const, if PDO mapping entry is not changeable  

PDO mapping  No  

Value range  see value definition  

Default value  profile- or manufacturer-specific  

  

Sub-index  02h to 08h  

Description  2nd application object to 08th application object  

Entry category  Optional  

Access  rw;  
const, if PDO mapping entry is not changeable  

PDO mapping  No  

Value range  see value definition  

Default value  profile- or manufacturer-specific  
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IV.2 DS402 Drive profile specific object  
 

 
This object shall indicate the received command controlling the PDS FSA. It shall be structured as defined bellow.  

 
15        11  10  9  8  7  6    4 3  2  1  0  

ms  r  oms  h  fr   oms  eo  qs  ev  so  

MSB  LSB 

LEGEND: ms = manufacturer-specific; r = reserved; oms = operation mode specific; h = halt; fr = fault reset; eo = enable operation; qs = quick stop; 

ev = enable voltage; so = switch on  

 
  

Bits 9, 6, 5, and 4 of the Controlword are operation mode specific. The halt function (bit 8) behaviour is operation mode 

specific. If the bit is 1, the commanded motion shall be interrupted, the PDS shall behave as defined in the halt option 

code. After releasing the halt function, the commanded motion shall be continued if possible.  

The bit 10 is reserved for further use; it shall be set to 0. The bits 11, 12, 13, 14, and 15 are manufacturer-specific.  

The bit 15 indicate if STO input is active. 

 

Object description 

Attribute   Value  

Index  6040h   

Name  Controlword   

Object Code  Variable   

Data Type  Unsigned16   

Category  Mandatory   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  See Table 27  

Default Value  Device and operation mode specific  

  

  

SAFETY
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This object shall provide the status of the PDS FSA. The object shall be structured as defined bellow.  

   

 15  14  13  12  11  10  9  8  7  6  5  4  3  2  1  0  

ms  oms  ila  tr  rm  ms  w  sod  qs  ve  f  oe  so  rtso  

MSB  LSB 

LEGEND: ms = manufacturer-specific; oms = operation mode specific; ila = internal limit active; tr = target reached; rm = remote; w = warning; sod 
= switch on disabled; qs = quick stop; ve = voltage enabled; f = fault; oe = operation enabled; so = switched on; rtso = ready to switch on  

Statusword  PDS FSA state  

xxxx xxxx x0xx 0000b  Not ready to switch on  

xxxx xxxx x1xx 0000b  Switch on disabled  

xxxx xxxx x01x 0001b  Ready to switch on  

xxxx xxxx x01x 0011b  Switched on  

xxxx xxxx x01x 0111b  Operation enabled  

xxxx xxxx x00x 0111b  Quick stop active  

xxxx xxxx x0xx 1111b  Fault reaction active  

xxxx xxxx x0xx 1000b  Fault  

  

If bit 4 (voltage enabled) of the statusword is 1, this shall indicate that high voltage is applied to the PDS.  

 

If bit 5 (quick stop) of the statusword is 0, this shall indicate that the PDS is reacting on a quick stop request.  

 

If bit 7 (warning) of the statusword is 1, this shall indicate the presence of a warning condition. Warning is not an error 

or fault (examples: temperature limit exceeded, job refused). The status of the PDS FSA shall not be changed. The cause 

of the warning may be given in the fault code parameter object (603Fh).  

 

If bit 9 (remote) of the statusword is 1, this shall indicate that the controlword is processed. If it is 0 (local), this shall 

indicate that the controlword is not processed. Nevertheless, the PDS may provide actual values, and the PDS may accept 

COB for configuration data transmission for other parameter objects.  

 

If bit 10 (target reached) of the statusword is 1, this shall indicate that the PDS has reached the set-point. The set-point is 

operation mode specific and is defined in detail in the corresponding clauses of this part of the IEC 61800-7 series. Bit 

10 shall also be set to 1, if the operation mode has been changed. The change of a target value by software shall alter this 

bit. If quick stop option code is 5, 6, 7 or 8, bit 10 shall be set to 1, when the quick stop operation is finished and the PDS 

is halted. If halt occurred and the PDS has halted then bit 10 shall be set to 1, too.  

 

If bit 11 (internal limit active) of the statusword is 1, this shall indicate that an internal limit is active (example: position 

range limit). The internal limits are manufacturer-specific.  

 

Bit 13 and bit 12 of the statusword are operation mode specific.   

 

Bit 14 is manufacturer-specific: In PV and CST: MaxSpeed Error (refer to Operating mode) 

 

Bit 15 is manufacturer specific: SAFETY: Set if a safety input is in default 
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Object description 

Attribute   Value  

Index  6041h   

Name  Statusword   

Object Code  Variable   

Data Type  Unsigned16   

Category  Mandatory   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  ro  

PDO Mapping  See IEC 61800-7-301  

Value Range  See Table 30  

Default Value  No  

  

  



Serad SMD Series User Manual   

 

SMD230-MC-2110-EN.docx -142-  

 

 
This object shall provide the error code of the last error which occurred in the drive device.  

NOTE In CANopen networks, this object provides the same information as the lower 16-bit of sub-index 01h of the pre-

defined error field (1003h).  

Object description 

Attribute   Value  

Index  603Fh   

Name  Error code   

Object Code  Variable   

Data Type  Unsigned16   

Category  Optional   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  ro  

PDO Mapping  See IEC 61800-7-301  

Value Range  See V-DS402 Error Code (EMCY frame) 

Default Value  No  
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This object shall indicate what action shall be performed when one of the following events occurs: bus-off, heartbeat, life 

guarding, NMT stopped state entered, reset application, and reset communication.  

Value definition 

Value  Definition  

-32 768 to -1  Manufacturer-specific: See bellow 

0  No action  

+1  Fault signal  

+2  Disable voltage command  

+3  Quick stop command  

+4 to +32 767  reserved  

Object description 

Attribute  Value  

Index  6007h  

Name  Abort connection option code  

Object Code  Variable  

Data Type  Integer16  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  See Table 35  

Default Value  +1  

  

When this object has positive value, then action is applied for both BusOff, Heartbeat/Lifeguard/NMT state change action. 

 

When negative value, bit field allow to distinguish action according event source: 

 

 
 

Coded value on 2 bits: 

0: No Action 

1: Fault Signal 

2: Disable voltage 

3: QuickStop  

Bit 16 15-14 13-12 11-10 9-0

CAN 1 BusOff Heartbeat/Lifeguard NMT state change (To INIT, STOPPED, RESET)x xxxx xxxx

ECAT 1 x x State from OP to any other x xxxx xxxx

Profinet 1 Cable unplug x B40 internal error x xxxx xxxx

PowerLink 1 TBD TBD TBD x xxxx xxxx

EthernetIP 1 TBD TBD TBD x xxxx xxxx

Generated Error x E23 - 0x8140 n E23 - 0x8130 n E20 - 0x81000 x
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This object shall indicate what action is performed when the quick stop function is executed. The slow down ramp is the 

deceleration value of the used mode of operations.  

Value definition 

Value  Definition  

0  Disable drive function  

+1  Slow down on slow down ramp and transit 
into Switch On Disabled  

+2  Slow down on quick stop ramp and transit 
into Switch On Disabled  

+3  Slow down on current limit and transit into 
Switch On Disabled  

+4  Slow down on voltage limit and transit into 
Switch On Disabled  

+5  Slow down on slow down ramp and stay in 
Quick Stop Active  

+6  Slow down on quick stop ramp and stay in 
Quick Stop Active  

+7  Slow down on current limit and stay in 
Quick Stop Active  

+8  Slow down on voltage limit and stay in 
Quick Stop Active  

+9 to +32 767  reserved  

  

Object description 

Attribute  Value  

Index  605Ah  

Name  Quick stop option code  

Object Code  Variable  

Data Type  Integer16  

Category  Optional  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  See Table 38  

Default Value  +2  
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This object shall indicate what action is performed if there is a transition from Operation Enabled state to Ready To 

Switch On state. The slow down ramp is the deceleration value of the used mode of operations.  

Value definition 

Value  Definition  

0  Disable drive function (switch-off the drive 
power stage)  

+1  Slow down with slow down ramp; disable of 
the drive function  

+2 to +32 767  reserved  

  

Object description 

Attribute  Value  

Index  605Bh  

Name  Shutdown option code  

Object Code  Variable  

Data Type  Integer16  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  See Table 41  

Default Value  0  
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This object shall indicate what action is performed if there is a transition from Operation Enabled state to Switched on 

state. The slow down ramp is the deceleration value of the used mode of operations.  

Value definition 

Value  Definition  

0  Disable drive function (switch-off the drive 
power stage)  

+1  Slow down with slow down ramp; disable of 
the drive function  

+2 to +32 767  reserved  

  

Object description 

Attribute  Value  

Index  605Ch  

Name  Disable operation option code  

Object Code  Variable  

Data Type  Integer16  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  See Table 44  

Default Value  +1  
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This object shall indicate what action is performed when the halt function is executed. The slow down ramp is the 

deceleration value of the used mode of operations. 

 

Value definition 

Value  Definition  

0  Reserved  

+1  Slow down on slow down ramp and stay in 
Operation Enabled  

+2  Slow down on quick stop ramp and stay in 
Operation Enabled  

+3  Slow down on current limit and stay in 
Operation Enabled  

+4  Slow down on voltage limit and stay in 
Operation Enabled  

+5 to +32 767  Reserved  

  

Object description 

Attribute   Value  

Index  605Dh   

Name  Halt option code   

Object Code  Variable   

Data Type  Integer16   

Category  Optional   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  See Table 47  

Default Value  +1  
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This object shall indicate what action is performed when fault is detected in the PDS. The slow down ramp is the 

deceleration value of the used mode of operations.  

Value definition 

Value  Definition  

0  Disable drive function, motor is free to 
rotate  

+1  Slow down on slow down ramp  

+2  Slow down on quick stop ramp  

+3  Slow down on current limit  

+4  Slow down on voltage limit  

+5 to +32 767  reserved  

  

Object description 

Attribute  Value  

Index  605Eh  

Name  Fault reaction option code  

Object Code  Variable  

Data Type  Integer16  

Category  Optional  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  See Table 50  

Default Value  +2  
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This object shall indicate the requested operation mode. Table 53 specifies the value definition, Table 54 specifies the 

object description, and Table 55 specifies the entry description.  

NOTE: This object shows only the value of the requested operation mode, the actual operation mode of the PDS is 

reflected in the object modes of operation display.  

Value definition 

Value  Definition  

0  No mode change/no mode assigned  

+1  Profile position mode  

+2  Velocity mode  

+3  Profile velocity mode  

+4  Torque profile mode  

+5  reserved  

+6  Homing mode  

+7  Interpolated position mode  

+8  Cyclic sync position mode  

+9  Cyclic sync velocity mode  

+10  Cyclic sync torque mode  

+11  Cyclic sync torque mode with communication angle 
(defined in ECAT ETG.6010) 

+12 Auto tuning mode 

+13 to +127 Reserved 

-1 Gear Box mode 

-2 Homing Master mode 

-3 Asynchronous Motor (Velocity mode V/F) 
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Object description 

Attribute   Value  

Index  6060h   

Name  Modes of 
operation  

 

Object Code  Variable   

Data Type  Integer8   

Category  Optional   

 

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  See Table 53   

Default Value  0  
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This object shall provide the actual operation mode.  

Object description 

Attribute  Value  

Index  6061h  

Name  Modes of operation display  

Object Code  Variable  

Data Type  Integer8  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  ro  

PDO Mapping  See IEC 61800-7-301  

Value Range  See Table 53   

Default Value  No  
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This object shall provide information on the supported drive modes.  

 
31                                         16 15  10  9  8  7  6  5  4  3  2  1  0  

Manufacturer-specific  (reserved)  cst  csv  csp  ip  hm  r  tq  pv  vl  pp  

 

cst, csv, csp, ip, hm, tq, pv, vl, and pp bits:  

 1 = function is supported  0 = function is not supported  

 

Manufacturer Specific: 

¶ Bit 16: Auto Tuning Mode 

¶ Bit 17: GearBox Mode 

¶ Bit 18: Homing Master mode 

 

Object description 

Attribute  Value  

Index  6502h  

Name  Supported drive modes  

Object Code  Variable  

Data Type  Unsigned32  

Category  Mandatory  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  ro  

PDO Mapping  See IEC 61800-7-301  

Value Range  See Figure 8  

Default Value  No  
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This object shall indicate the configured encoder increments and number of motor revolutions. The position encoder 

resolution shall be calculated by the following formula:  

 encoderincrements 

 positionencoderresolution =   

 motorrevolutions 

All values shall be dimensionless.  

Object description 

Attribute  Value  

Index  608Fh  

Name  Position encoder resolution  

Object Code  Array  

Data Type  Unsigned32  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Description  Highest sub-index supported  

Entry 
Category  

Mandatory  

Access  c  

PDO Mapping  See IEC 61800-7-301  

Value Range  02h  

Default Value  Manufacturer-specific (but not equal to 0)  

   

Sub-Index  01h  

Description  Encoder increments  

Entry 
Category  

Mandatory  

Access  Rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific (but not equal to 0)  

   

Sub-Index  02h  

Description  Motor revolutions  

Entry 
Category  

Mandatory  

Access  Rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  
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Default Value  Manufacturer-specific (but not equal to 0)  
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This object shall indicate the configured encoder increments per second and motor revolutions per second. The velocity 

encoder resolution shall be calculated by the following formula:  

 

 Increments encoder/Second 

velocity encoder resolution = 
 

  

revolutions/motor second 

All values shall be dimensionless.  

Object description 

Attribute  Value  

Index  6090h  

Name  Velocity encoder resolution  

Object Code  Array  

Data Type  Unsigned32  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Description  Highest sub-index supported  

Entry 
Category  

Mandatory  

Access  c  

PDO Mapping  See IEC 61800-7-301  

Value Range  02h  

Default Value  Manufacturer-specific (but not equal to 0)  

   

Sub-Index  01h  

Description  Encoder increments per second  

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific (but not equal to 0)  

   

Sub-Index  02h  

Description  Motor revolutions per second  

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  
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Default Value  Manufacturer-specific (but not equal to 0)  
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This object shall indicate the configured number of motor shaft revolutions and number of driving shaft revolutions. The 

gear ratio shall be calculated by the following formula:  

gear ratio= motor shaft revolutions / driving shaft revolutions 

 

All values shall be dimensionless.  

Object description 

Attribute   Value  

Index  6091h   

Name  Gear ratio   

Object Code  Array   

Data Type  Unsigned32   

Category  Optional   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Description  Highest sub-index supported  

Entry 
Category  

Mandatory  

Access  c  

PDO Mapping  See IEC 61800-7-301  

Value Range  02h  

Default Value  Manufacturer-specific (but not equal to 0)  

   

Sub-Index  01h  

Description  Motor revolutions  

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific (but not equal to 0)  

   

Sub-Index  02h  

Description  Shaft revolutions  

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific (but not equal to 0)  
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This object shall indicate the configured feed constant, this is the measurement distance per one revolution of the output 

shaft of the gearbox. The feed constant shall be calculated by the following formula:  

feed constant = feed/driving shaft revolutions 

 

The feed shall be given in user-defined position units, and the driving shaft revolution shall be dimensionless.  

Object description 

Attribute   Value  

Index  6092h   

Name  Feed constant   

Object Code  Array   

Data Type  Unsigned32   

Category  Optional   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Description  Highest sub-index supported  

Entry 
Category  

Mandatory  

Access  c  

PDO Mapping  See IEC 61800-7-301  

Value Range  02h  

Default Value  Manufacturer-specific (but not equal to 0)  

   

Sub-Index  01h  

Description  Feed  

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific (but not equal to 0)  

   

Sub-Index  02h  

Description  Shaft revolutions  

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  
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Value Range  Unsigned32  

Default Value  Manufacturer-specific (but not equal to 0)  
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This object can be used to match the velocity units to the user-defined velocity units.  

Object description 

Attribute   Value  

Index  6096h   

Name  Velocity factor  

Object Code  Array   

Data Type  Unsigned32   

Category  Optional   

Entry description 

Attribute  Value  

Sub-Index  00h  

Description  Highest sub-index supported  

Entry 
Category  

Mandatory  

Access  c  

PDO Mapping  See IEC 61800-7-301  

Value Range  02h  

Default Value  02h 

   

Sub-Index  01h  

Description  Numerator 

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  1 to 2^32 -1 

Default Value  1  

   

Sub-Index  02h  

Description  Divisor 

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  1 to 2^32 -1 

Default Value  1  
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This object can be used to match the acceleration units to the user-defined acceleration units.  

Object description 

Attribute   Value  

Index  6097h   

Name  Acceleration 
factor 

 

Object Code  Array   

Data Type  Unsigned32   

Category  Optional   

Entry description 

Attribute  Value  

Sub-Index  00h  

Description  Highest sub-index supported  

Entry 
Category  

Mandatory  

Access  c  

PDO Mapping  See IEC 61800-7-301  

Value Range  02h  

Default Value  02h 

   

Sub-Index  01h  

Description  Numerator 

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  1 to 2^32 -1 

Default Value  1  

   

Sub-Index  02h  

Description  Divisor 

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  1 to 2^32 -1 

Default Value  1  
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This object can be used to match the jerk units to the user-defined jerk units.  

Object description 

Attribute   Value  

Index  60A2h   

Name  Jerk factor  

Object Code  Array   

Data Type  Unsigned32   

Category  Optional   

Entry description 

Attribute  Value  

Sub-Index  00h  

Description  Highest sub-index supported  

Entry 
Category  

Mandatory  

Access  c  

PDO Mapping  See IEC 61800-7-301  

Value Range  02h  

Default Value  02h 

   

Sub-Index  01h  

Description  Numerator 

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  1 to 2^32 -1 

Default Value  1  

   

Sub-Index  02h  

Description  Divisor 

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  1 to 2^32 -1 

Default Value  1  
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This object shall indicate if the position demand value shall be multiplied by 1 of by ï1. The polarity flag shall have no 

influence on the homing mode. The position polarity bit shall be used only for profile position (pp) mode and cyclic sync 

position mode (csp). The velocity polarity bit shall be used only for profile velocity (pv) mode and cyclic sync velocity 

mode (csv).  

 

This polarity is called ñhigh levelò polarity. User can revert the ñLow levelò polarity on motor side and on feedback side 

on specific manufacturer object. (Refer to the motor parameters and to the Feedback parameters) 

 

 7  6  5  4 0  

Position 
polarity  

Velocity 
polarity  

Torque polarity  reserved (0) 

   

The polarity bits shall be coded as follows: 0b = multiply by 1 and 1b = multiply by -1  

Object description 

Attribute   Value  

Index  607Eh   

Name  Polarity   

Object Code  Variable   

Data Type  Unsigned8   

Category  Optional   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  See Figure 9  

Default Value  00h  
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This object shall indicate the commanded position that the drive should move to in position profile mode using the current 

settings of motion control parameters such as velocity, acceleration, deceleration, motion profile type etc. The value of 

this object shall be interpreted as absolute or relative depending on the óabs/rel' flag in the controlword. It shall be given 

in user-defined position units and shall be converted to position increments.  

Object description 

Attribute  Value  

Index  607Ah  

Name  Target position  

Object Code  Variable  

Data Type  Integer32  

Category  Optional; mandatory if pp, pc or csp is 
supported  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  Manufacturer-specific  
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This object shall indicate the configured maximal and minimal position range limits. It shall limit the numerical range of 

the input value. On reaching or exceeding these limits, the input value shall wrap automatically to the other end of the 

range. Wrap-around of the input value may be prevented by setting software position limits as defined in software position 

limit object (607Dh). The values shall be given in user-defined position units.  

 

Then Range is enabled if Min <> Max on the writing of the object 607B.2 only. 

 

Object description 

Attribute  Value  

Index  607Bh  

Name  Position range limit  

Object Code  Array  

Data Type  Integer32  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Description  Highest sub-index supported  

Entry 
Category  

Mandatory  

Access  c  

PDO Mapping  See IEC 61800-7-301  

Value Range  02h  

Default Value  Manufacturer-specific  

   

Sub-Index  01h  

Description  Min position range limit  

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  Manufacturer-specific  

   

Sub-Index  02h  

Description  Max position range limit  

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  
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Value Range  Integer32  

Default Value  Manufacturer-specific  

   
  

 
This object shall indicate the configured maximal and minimal software position limits. These parameters shall define the 

absolute position limits for the position demand value and the position actual value. Every new target position shall be 

checked against these limits. The limit positions shall be always relative to the machine home position. Before being 

compared with the target position, they shall be corrected internally by the home offset as follows:  

 
corrected min position limit = min position limi t ï home offset corrected max position limit = max position limit ï home offset  
 

This calculation needs only be performed when home offset or software position limit is changed.  

The limit positions shall be given in user-defined position units (same as target position).  

Then Range is enabled if Min <> Max on the writing of the object 607D.2 only. 

 

Object description 

Attribute  Value  

Index  607Dh  

Name  Software position limit  

Object Code  Array  

Data Type  Integer32  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Description  Highest sub-index supported  

Entry 
Category  

Mandatory  

Access  c  

PDO Mapping  See IEC 61800-7-301  

Value Range  02h  

Default Value  Manufacturer-specific  

  

Sub-Index  01h  

Description  Min position limit  

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  Manufacturer-specific  
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Sub-Index  02h  

Description  Max position limit  

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  Manufacturer-specific  

  
  

 
This object shall indicate the configured maximal allowed velocity in either direction during a profiled motion. The value 

shall be given in the very same physical unit as the profile velocity object (6081h).  

Object description 

Attribute  Value  

Index  607Fh  

Name  Max profile velocity  

Object Code  Variable  

Data Type  Unsigned32  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  
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This object shall indicate the configured maximal allowed speed for the motor in either direction. It is used to protect the 

motor and is taken from the motor data sheet. The value shall be given in rotations per minute (rpm).  

Object description 

Attribute   Value  

Index  6080h   

Name  Max motor speed   

Object Code  Variable   

Data Type  Unsigned32   

Category  Optional   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  
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This object shall indicate the configured velocity normally attained at the end of the acceleration ramp during a profiled 

motion and shall be valid for both directions of motion. allowed velocity in either direction during a profiled motion. The 

value shall be given in user defined speed units. It shall be converted to position increments per second using the velocity 

encoder factor object.  

 

Object description 

Attribute  Value  

Index  6081h  

Name  Profile velocity  

Object Code  Variable  

Data Type  Unsigned32  

Category  Conditional: mandatory if pp is supported  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  

  

 
This object shall indicate the configured velocity, which the drive shall have on reaching the target position. Normally, 

the drive stops at the target position, i.e. the end velocity = 0. The value shall be given in the same physical unit as the 

profile velocity object (6081h).  

Object description 

Attribute   Value  

Index  6082h   

Name  End velocity   

Object Code  Variable   

Data Type  Unsigned32   

Category  Optional   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  



Serad SMD Series User Manual   

 

SMD230-MC-2110-EN.docx -170-  

 

Default Value  0000 0000h  

  

 
 

This object shall indicate the configured acceleration. The value shall be given in user-defined acceleration units; it shall 

be converted to position increments per square second (s
2
) using the normalising factors. 

 

Object description 

Attribute  Value  

Index  6083h  

Name  Profile acceleration  

Object Code  Variable  

Data Type  Unsigned32  

Category  Conditional: mandatory if pp or pv is 
supported  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  
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This object shall indicate the configured deceleration. If this parameter is not supported, then the profile acceleration 

object (6083h) value shall be used for deceleration, too. The value shall be given in the same physical units as profile 

acceleration object (6083h).  

Object description 

Attribute  Value  

Index  6084h  

Name  Profile deceleration  

Object Code  Variable  

Data Type  Unsigned32  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  
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This object shall indicate the configured deceleration used to stop the motor when the quick stop function is activated and 

the quick stop code object (605Ah) is set to 2 or 6. The quick stop deceleration is also used if the fault reaction code object 

(605Eh) is 2 and the halt option code object (605Dh) is 2. The value shall be given in the same physical unit as profile 

acceleration object (6083h).  

Object description  

Attribute  Value  

Index  6085h  

Name  Quick stop deceleration  

Object Code  Variable  

Data Type  Unsigned32  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  
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This object shall indicate the configured type of motion profile used to perform a profiled motion.  

Value definition 

Value  Definition  

-1  Jerk-limited ramp (in %) 

0  Linear ramp (trapezoidal profile)  

+1  Sin2 ramp  

+2  Jerk-free ramp  

+3 to +32 767  Reserved  

 

Object description 

Attribute   Value  

Index  6086h   

Name  Motion profile 
type  

 

Object Code  Variable   

Data Type  Integer16   

Category  Optional   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer16  

Default Value  0  
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This object shall indicate the configured number of sub-indices used in the profile jerk object (60A4h) for the jerk profile 

movement. If this object is not implemented, the profile jerk object shall be used as it is implemented. The value shall be 

dimensionless, the value of FFh shall indicate that the profile jerk use is not configured.  

Object description 

Attribute   Value  

Index  60A3h   

Name  Profile jerk use   

Object Code  Variable   

Data Type  Unsigned8   

Category  Optional   

  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  01h to 02h and FFh  

Default Value  Manufacturer-specific  
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This object shall indicate the configured set of jerk parameters that shall be used during the profile movement. The values 

shall be given in user-defined jerk units. If object 60A3h is not implemented, the sub-index 00h shall be used to assign 

the values given in the other sub-indices to the jerks.  

 
Figure ï Velocity/time diagram with jerk positions 

 

 

Value assignments 

Value in 60A3h or 
subindex 00h of 60A4h if  
60A3h is not 
implemented  

 Value assignment to jerks  

A  B  C  D  E  F  

01h  01h  01h  01h  01h  -  -  

02h  01h  01h  02h  02h  -  -  

 

Object description 

Attribute   Value  

Index  60A4h   

Name  Profile jerk   

Object Code  Array   

Data Type  Unsigned32   

Category  Optional   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Description  Highest sub-index supported  

Entry 
Category  

Mandatory  

Access  c  

PDO Mapping  See IEC 61800-7-301  

Value Range  01h, 02h  

Default Value  Manufacturer-specific  

   

time 

vel

oci

ty 

A 

B C 

D 
E 

F 
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Sub-Index  01h  

Description  Profile jerk 1  

Entry 
Category  

Mandatory  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  

   

Sub-Index  02h  

Description  Profile jerk 2  

Entry 
Category  

Optional  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  
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This object shall indicate the configured maximal acceleration. It is used to limit the acceleration to an acceptable value 

in order to prevent the motor and the moved mechanics from being destroyed. The value shall be given in user-defined 

acceleration physical units.  

  

Object description 

Attribute   Value  

Index  60C5h   

Name  Max acceleration   

Object Code  Variable   

Data Type  Unsigned32   

Category  Optional   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  
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This object shall indicate the configured maximal deceleration. It is used to limit the acceleration to an acceptable value 

in order to prevent the motor and the moved mechanics from being destroyed. The value shall be given in the same 

physical unit as the max acceleration object (60C5h).  

 

Object description 

Attribute   Value  

Index  60C6h   

Name  Max deceleration   

Object Code  Variable   

Data Type  Unsigned32   

Category  Optional   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  
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This object shall indicate the configured difference between the zero position for the application and the machine home 

position (found during homing). During homing, the machine home position is found and once the homing is completed, 

the zero position is offset from the home position by adding the home offset to the home position. All subsequent absolute 

moves shall be taken relative to this new zero position. If this object is not implemented, then the home offset shall be 

regarded as zero. The value of this object shall be given in user-defined position units. Negative values shall indicate the 

opposite direction.  

  

Zero  Home position  position  

 
Home offset definition 

 

Object description 

Attribute   Value  

Index  607Ch   

Name  Home offset   

Object Code  Variable   

Data Type  Integer32   

Category  Optional   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  0d  

  

  

Home offset  
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This object shall indicate the configured homing method that shall be used.  

 

Value definition 

Value  Definition  

-128d to -1d  Manufacturer-specific  

0d  No homing method assigned  

+1d  Method 1 shall be used  

 to  

+35d  Method 35 shall be used  

+36d  Method 36 shall be used  

+37d  Method 37 shall be used  

+38d to +127d  reserved  

  

Object description 

Attribute  Value  

Index  6098h  

Name  Homing method  

Object Code  Variable  

Data Type  Integer8  

Category  Conditional: mandatory if hm is supported  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  See Table 109  

Default Value  Manufacturer-specific  
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This object shall indicate the configured speeds used during homing procedure. The values shall be given in user-defined 

velocity units.  

Object description 

Attribute  Value  

Index  6099h  

Name  Homing speeds  

Object Code  Array  

Data Type  Unsigned32  

Category  Conditional: mandatory if hm is supported  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Description  Highest sub-index supported  

Entry 
Category  

Mandatory  

Access  c  

PDO Mapping  See IEC 61800-7-301  

Value Range  02h  

Default Value  02h  

   

Sub-Index  01h  

Description  Speed during search for switch  

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  

  

Sub-Index  02h  

Description  Speed during search for zero  

Entry 
Category  

Mandatory  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  
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This object shall indicate the configured acceleration and deceleration to be used during homing operation. The value 

shall be given in user-defined acceleration units.  

 

Object description 

Attribute  Value  

Index  609Ah  

Name  Homing acceleration  

Object Code  Variable  

Data Type  Unsigned32  

Category  Optional  

  

Entry description  

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  
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This object shall provide the demanded position value. The value shall be given in user defined position units.  

Object description 

Attribute  Value  

Index  6062h  

Name  Position demand value  

Object Code  Variable  

Data Type  Integer32  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  ro  

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  No  

  

  



Serad SMD Series User Manual   

 

SMD230-MC-2110-EN.docx -184-  

 

 
This object shall provide the actual value of the position measurement device, which shall be one of the two input values 

of the closed-loop position control. If necessary, the data unit may be transformed from user-defined units to increments. 

The value shall be given in internal units.  

Object description 

Attribute  Value  

Index  6063h  

Name  Position actual internal value  

Object Code  Variable  

Data Type  Integer32  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  ro  

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  No  

  

 
This object shall provide the actual value of the position measurement device. The value shall be given in user-defined 

position units.  

Object description 

Attribute  Value  

Index  6064h  

Name  Position actual value  

Object Code  Variable  

Data Type  Integer32  

Category  Mandatory if csp is supported  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  ro  

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  No  
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This object shall indicate the configured range of tolerated position values symmetrically to the position demand value. 

If the position actual value is out of the following error window, a following error occurs. A following error may occur 

when a drive is blocked, unreachable profile velocity occurs, or at wrong closed-loop coefficients. The value shall be 

given in user defined position units. If the value of the following error window is FFFF FFFFh, the following control shall 

be switched off. 

Object description 

Attribute  Value  

Index  6065h  

Name  Following errror window  

Object Code  Variable  

Data Type  Unsigned32  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  

  

 
This object shall indicate the configured time for a following error condition, after that the bit 13 of the statusword shall 

be set to 1. The reaction of the drive when a following error occurs is manufacturer-specific. The value shall be given in 

ms.  

 

Object description 

Attribute  Value  

Index  6066h  

Name  Following error time out  

Object Code  Variable  

Data Type  Unsigned16  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned16  
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Default Value  Manufacturer-specific  

  

 
This object shall indicate the configured symmetrical range of accepted positions relative to the target position. If the 

actual value of the position encoder is within the position window, this target position shall be regarded as having been 

reached. As the user mostly prefers to specify the position window in his application in user-defined units, the value is 

transformed into increments. The target position shall be handled in the same manner as in the trajectory generator 

concerning limiting functions and transformation into internal machine units before it may be used with this function. 

The value shall be given in user-defined position units. If the value of the position window is FFFF FFFFh, the position 

window control shall be switched off.  

 

Object description 

Attribute   Value  

Index  6067h   

Name  Position window   

Object Code  Variable   

Data Type  Unsigned32   

Category  Optional   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  Manufacturer-specific  

 
This object shall indicate the configured time, during which the actual position within the position window is measured. 

The value shall be given in ms.  

Object description 

Attribute  Value  

Index  6068h  

Name  Position window time  

Object Code  Variable  

Data Type  Unsigned16  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw -NV 
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PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned16  

Default Value  Manufacturer-specific  

  

 
This object shall provide the actual value of the following error. The value shall be given in user-defined position units.  

Object description 

Attribute  Value  

Index  60F4h  

Name  Following error actual value  

Object Code  Variable  

Data Type  Integer32  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  ro  

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  No  

  

 
This object shall provide the control effort as the output of the position control loop. It is particular to the position control 

function that the notation of the control effort is mode dependent and therefore not specified. The value shall be given in 

user-defined velocity units.  

Object description 

Attribute   Value  

Index  60FAh   

Name  Control effort   

Object Code  Variable   

Data Type  Integer32   

Category  Optional   

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  ro  

PDO Mapping  See IEC 61800-7-301  
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Value Range  Integer32  

Default Value  No  
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This object shall provide the output of the trajectory generator in profile position mode. This value shall be given in 

increments of the position encoder.  

Object description 

Attribute  Value  

Index  60FCh  

Name  Position demand internal value  

Object Code  Variable  

Data Type  Integer32  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  ro  

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  No  

  

 
This object shall indicate the configured positioning behaviour as described by the profile positioning mode or the 

interpolated positioning mode.  

 
 15  14    12  11      8 7  6 5  4 3  2 1  0 

ms  reserved  ip option  rado  rro  cio  
relative  
option  

 MSB  LSB 

LEGEND   ms = manufacturer-specific   rro = request-response option  cio = change 
immediately option 

Object structure 

 

The relative option bits shall control the behaviour of positioning tasks in detail when the abs_rel bit (bit 6) of the 

controlword is set to 1 in pp mode.  

Value definition for bit 0 and bit 1 

Bit 1  Bit 0  Definition  

0  0  Positioning moves shall be performed relative to the preceding (internal absolute) 
target position (rsp. relative to 0 if there is no preceding target position) as described 
in 10.2  

0  1  Positioning moves shall be performed relative to the actual position demand value 
(object 60FCh) ς output of the trajectory generator  

1  0  Positioning moves shall be performed relative to the position actual value (object 
6064h)  

1  1  Reserved  
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The change immediately option bits shall control the behaviour of positioning tasks in detail when the 

change_set_immediately bit (bit 5) of the controlword is set to 1 in pp mode.  

Value definition for bit 2 and bit 3 

Bit 3  Bit 2  Definition  

0  0  The drive device shall readapt the actual motion to the new target position 
(considering potentially changed profile velocity and accelerations etc.) immediately 
as described in 10.2  

0  1  The actually performed positioning task shall be continued (without attempting to 
stop on target position) and blended to the newly commanded task (considering 
potentially changed profile velocity and accelerations etc.) when target position is 
touched  

1  0  Reserved  

1  1  Reserved  

  

The request-response option bits shall allow the drive device to release the new_setpoint bit (bit 4) of the controlword 

internally in order to avoid the need of setting this bit to 0 by the control device in pp mode. After internally releasing the 

new_setpoint bit, the drive device shall indicate the action to the control device by setting the setpoint_acknowledgement 

bit (bit 12) in the statusword to 0.  

 

Value definition for bit 4 and bit 5 

Bit 5  Bit 4  Definition  

0  0  The handshake as described in 10.2 shall be performed  

0  1  The drive device shall release autonomously the new setpoint bit as soon as target is 
reached  

1  0  The drive shall release autonomously the new setpoint bit as soon as able to accept 
new setpoint data  

1  1  Reserved  

  

Controlled rotary axes are needed for rotary tables and conveyor belts. It is also needed for cases where the host controller 

position limits are wider than the position range limits available in the drive. In these cases, the software position limits 

(object 607D) are out of the range limit (607B, sub-index 01) and max position range limit (607B, sub-index 02) shall be 

set to 0. Depending on the application, there are different rotary axis movements possible, which are coded by bit 6 and 

7. 

 

Value definition for bit 6 and bit 7 

Bit 7  Bit 6  Definition  

0  0  Normal positioning similar to linear axis; If reaching or exceeding the position range 
limits (607B) the input value shall wrap automatically to the other end of the range. 
Positioning can be relative or absolute. 
Only with this bit combination, the movement greater than a modulo value is 
possible.  

0  1  Positioning only negative direction; If target position is higher than actual position, 
axis moves over the min position range (607B, sub-index 01) to the target position. 

1  0  Positioning only positive direction; If target position is lower than actual position, axis 
moves over the max position range (607B, sub-index 02) to the target position. 

1  1  Positioning with the shortest way to the target position. 
NOTE if the difference between actual value and target position in a 360° system is 
180°, the axis moves in positive direction. 
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Figure bellow show movement examples depending on settings of the bits 6 and 7. Here the min position range limit 

(607B sub-index 01) is 0° and the max position rage limit (607B, sub-index 02) is 360° 

 

 
 

The ip option bits are reserved for defining the interpolated position mode. When the manufacturer-specific bit is set to 

0, the function shall be not enabled; if it is set to 1, the manufacturer-specific function shall be enabled. The other reserved 

bits shall be set to 0.  

 

Object description 

Attribute  Value  

Index  60F2h  

Name  Positioning option code  

Object Code  Variable  

Data Type  Unsigned16  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  See Table 150, Table 151, Table 152  

Default Value  0000h  
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This object shall indicate the actually chosen interpolation mode.  

 

Value definition 

Value  Definition  

-1  Spline interpolation 

0  Linear interpolation  

+1 to +32 767  Reserved  

  

Object description 

Attribute  Value  

Index  60C0h  

Name  Interpolation sub mode select  

Object Code  Variable  

Data Type  Integer16  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  See Table 160  

Default Value  0  
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This object shall indicate data words, which are necessary to perform the interpolation algorithm. The number N of data 

words in the record is defined by interpolation data configuration. The interpretation of the data words in interpolation 

data record may vary with the different possible interpolation modes as set by the interpolation sub mode select. 

  

For the linear interpolation mode, each interpolation data record simply is regarded as a new position set-point. To 

describe a cubic spline interpolation, more data words are needed (Refer to Interpolation mode chapter) 

 

User must write all index before write the index 1 which trig the Push of the buffer element. 

  

Object description 

Attribute  Value  

Index  60C1h  

Name  Interpolated data record  

Object Code  Array  

Data Type  Integer32  

Category  Optional  

 

Entry description 

Attribute  Value  

Sub-Index  00h  

Description  Highest sub-index supported  

Entry 
Category  

Mandatory  

Access  c  

PDO Mapping  See IEC 61800-7-301  

Value Range  01h to FEh  

Default Value  No  

   

Sub-Index  01h  

Description  1st set-point  

Entry 
Category  

Mandatory  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  Manufacturer-specific  

   

Sub-Index  02h  

Description  2nd set-point  

Entry 
Category  

Optional  

Access  rw  

PDO Mapping  See IEC 61800-7-301  
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Value Range  Integer32  

Default Value  Manufacturer-specific  

 to  

Sub-Index  04h  

Description  4th set-point  

Entry 
Category  

Optional  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  Manufacturer-specific  

   
  

 
This object shall indicate the configured interpolation cycle time. The interpolation time period (sub-index 01h) value 

shall be given in 10
(interpolation time index)

 (second). The interpolation time index (sub-index 02h) shall be dimensionless.  

Object description 

Attribute  Value  

Index  60C2h  

Name  Interpolation time period  

Object Code  Record  

Data Type  Interpolation time period record (0080h)  

Category  Conditional: mandatory if ip, csp, csv  or cst 
mode is supported  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Description  Highest sub-index supported  

Entry 
Category  

Mandatory  

Access  c  

PDO Mapping  See IEC 61800-7-301  

Value Range  02h  

Default Value  02h  

   

Sub-Index  01h  

Description  Interpolation time period value  

Entry 
Category  

Mandatory  

Access  rw  
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PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned8  

Default Value  01h  

   

Sub-Index  02h  

Description  Interpolation time index  

Entry 
Category  

Mandatory  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  -128 to +63  

Default Value  -3  

   
  

 
This object shall provide the maximum buffer size, shall indicate the configured buffer organisation of interpolation data, 

and shall provide objects to define the size of the data record and to clear the buffers. This object is used to enable the 

drive device to receive the needed data in advance. It also is used to store the positions and further data sent by the control 

device.  

 

The value of sub-index 01h shall be given in number of interpolation data records. 

  

The value of sub-index 02h shall be given in number of interpolation data records.  

 

If sub-index 03h is 00h this shall indicate a FIFO buffer organisation, if it is 01h this shall indicate a ring buffer 

organisation. All other values are reserved.  

 

The value of sub-index 04h shall be dimensionless indicating the next free buffer entry point.  

 

The value of sub-index 05h shall be given in byte.  

If 00h is written to sub-index 06h this shall clear the buffer inputs, shall disable the access, and shall clear all ip data 

records. If 01h is written to sub-index 06h, this enables access to the input buffers. All other values are reserved.  

Object description 

Attribute  Value  

Index  60C4h  

Name  Interpolation data configuration  

Object Code  Record  

Data Type  Interpolation data configuration record 
(0081h)  

Category  Optional  

  

Entry description  

Attribute  Value  

Sub-Index  00h  

Description  Highest sub-index supported  
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Entry 
Category  

Mandatory  

Access  c  

PDO Mapping  See IEC 61800-7-301  

Value Range  07h  

Default Value  07h  

  

Sub-Index  01h  

Description  Maximum buffer size  

Entry 
Category  

Mandatory  

Access  ro  

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  No  

  

Sub-Index  02h  

Description  Actual buffer size  

Entry 
Category  

Mandatory  

Access  Ring mode :rw ; Fifo mode: ro 

PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned32  

Default Value  0000 0000h  

  

 

Attribute  Value  

Sub-Index  03h  

Description  Buffer organisation  

Entry 
Category  

Mandatory  

Access  rw  

PDO Mapping  See IEC 61800-7-301  

Value Range  00h or 01h  

Default Value  00h  

   

Sub-Index  04h  

Description  Buffer position  

Entry 
Category  

Mandatory  

Access  rw  
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PDO Mapping  See IEC 61800-7-301  

Value Range  Unsigned16  

Default Value  0000h  

   

Sub-Index  05h  

Description  Size of data record  

Entry 
Category  

Mandatory  

Access  ro  

PDO Mapping  See IEC 61800-7-301  

Value Range  01h to FEh  

Default Value  01h  

   

Sub-Index  06h  

Description  Buffer clear  

Entry 
Category  

Mandatory  

Access  wo  

PDO Mapping  See IEC 61800-7-301  

Value Range  00h or 01h  

Default Value  00h  
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This object shall provide the value read from a velocity sensor. The value shall be given in increments per second.  

 

Object description 

Attribute  Value  

Index  6069h  

Name  Velocity sensor actual value  

Object Code  Variable  

Data Type  Integer32  

Category  Optional  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  ro  

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  No  
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This object shall provide the output value of the trajectory generator. The value shall be given in the user-defined velocity 

units.  

Object description 

Attribute  Value  

Index  606Bh  

Name  Velocity demand value  

Object Code  Variable  

Data Type  Integer32  

Category  Optional  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  ro  

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  No  

  

 
 

This object shall provide the actual velocity value derived either from the velocity sensor or the position sensor. The value 

shall be given in user-defined velocity units.  

Object description 

Attribute  Value  

Index  606Ch  

Name  Velocity actual value  

Object Code  Variable  

Data Type  Integer32  

Category  Conditional: mandatory if pv or csv is 
supported  

  

Entry description 

Attribute  Value  

Sub-Index  00h  

Access  ro  

PDO Mapping  See IEC 61800-7-301  

Value Range  Integer32  

Default Value  No  
















































































































































































