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Overview Positioning module UVE8112, IMD10 

Overview 
The present manual contains all descriptions and documentations required for the wiring, commis-
sioning and control of the drive module. 
It is intended for qualified personnel with basic knowledge of the control and automation technology 
as well as of the CAN field bus. 
The basics of the CanOpen protocol are described in a separate chapter to the extent that they are 
important to the drive process. This chapter also presents an overview of all CanOpen objects of this 
module as well as a description of the drive functions. 
The 3rd chapter gives a description of the DcSetup programme and serves as a guide to the commis-
sioning of the drive. 
The content of this manual is also provided as online help together with the setting programme. 

Features of the drive module 
• Supply voltage: 40-95 V (DC) 

• Motor current up to 25 A (continuous current: 12 A) 

• CAN bus interface according to CanOpen DS301 V4.0 and DS402 V1.0 

• RS232 interface 

• Analogue input (±10 V) with 11-bit resolution 

• Inputs for limit and reference switches 
• Digital current, velocity and position control with high cycle times of 100, 244 and 488 µs 

(in the mode of operation “CAN bus current control” with a cycle time of up to 70 µs possible) 
see Current Controller dialogue box on page 48 and Position Controller dialogue box on page 58 

• Brake control  

• Gantry operation or synchronous control of 2 modules 

• Monitoring of the motor current and encoder signals 

• Monitoring of the software through the internal watchdog timer 

• Galvanic isolation of processor, power section and I/Os 

• Easy firmware update via RS232 
 

Scope of application 
The drive module is suited ideally for the control of small- and medium-power brush-type DC motors. 
What has to be pointed out is the high torque even at small velocities and the outraging synchronous 
characteristics even at low speeds. Thanks to six modes of operation and a high diversity of adjust-
able parameters, a broad spectrum of the most diverse applications in the automation technology 
and the mechanical engineering can be covered. 
 
The CanOpen interface is an open interface which allows to build up a flexible, extensible plant struc-
ture or to integrate the modules into existing plants. 
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Description of the drive module 

Settings and status display 
On the front (UVE8112) or on the side (IMD10) of the module, a DIP switch is provided for settings 
concerning the node address, the baud rate and the mode of communication / operation. Further-
more, LEDs show the current mode of operation. 

DIP switch 
The DIP switch is only queried, when the module is switched on or after it was reset. During the op-
eration, a commutation of the switch does not have any effects whatsoever. 

• The switches S1 to S5 are used to set up the CanOpen node address. Possible node addresses 
are: 1 to 30. 

! If the Node number 0 is set, Address 1 is used automatically, since 0 is reserved for the 
CanOpen master. 

! The setting of Node number 31 is provided for the operation of a single-axis control with a 
special SPS. The node address is set automatically to Address 6. 

• The switch S6 defines the baud rate for the CAN connection and the RS232 interface. In High 
Speed Submode the CAN baud rate of the module is determined by the object Can Baud Rate 
(2001) (see object directory, manufacturer specific objects, object Can Baud Rate). Under „Set-
ting->Object directory->Manufacturer specific objects->2001 Can Baud Rate->03 New High 
Speed Submode“ of DCSetup you can change the CAN baud rate of the moduel (double click on 
the object). After switch off and switch on of the modul the new baud rate is used. When you 
change the baud rate of the module do not forget to change also the baud rate in DCSetup and 
CANSet. For the interpolation with gantry axis at least a baud rate of 250 kBit/s is needed, for 
normal interpolation you need at least 125 kBit/s. Default is 1 Mbit/s. 

• The two switches S7 and S8 determine which communication channel has priority (CAN, RS232 
or analogue input). In case of an analogue input, one of two set modes of operation is chosen 
(current or velocity control). 

 See "Data transfer" on Page 23. 
 

1
2

3
4

5
6

7
8

Node address
E.g. 17

Baud rate

0 1

RS-232: 57.6 kBd
CAN: Highspeed Submode
RS-232: 19.2 kBd
CAN: 20 kBit/s

Analogue input

RS-232 / CAN
CAN RS-232

Analogue input 
(current control)

Analogue input 
(velocity control)
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Modes of operation 
Here, two groups of modes of operation are available differing from each other mainly in the type of 
the controller release. In case of the CanOpen modes of operation, the internal state (state machine) 
is controlled via the Can bus or the serial interface, while there are only two states for the other 
modes of operation (Enabled, Disabled) which are linked directly with the enabling signal (Input 4). 
 

CanOpen modes of operation
(Release via Can or RS232)

Other modes of operation
(Release via input 4)

Positioning (profile position mode)

Velocity control with ramps (profile velocity mode)

Reference run (homing mode)

Interpolation (interpolated position mode)

Current control (analogue input)

Velocity control (analogue input)

Current control (analogue input)

Velocity control (analogue input)

 
The active mode of operation of the drive module is defined through the settings of the DIP switch on 
the front side and through the “Modes of operation” parameter ("Modes of Operation", 6060h). 
See “Mode of operation” on page 88. 
When the module is switched on, the DIP switch is queried at first. The switch S8 defines whether the 
“Mode of operation” parameter is evaluated or whether a set mode of operation is used. 
 

S8   Mode of operation 

Modes of 
operation 

 

1 Profile position mode (profile position mode) 

3 Profile velocity mode (profile velocity mode) 

6 Reference run (homing mode)  

7 Interpolation (interpolated position mode) 

-1 Current control, analogue input 

-2 Velocity control, analogue input 

0 The mode of operation is de-
fined by the “Modes of opera-
tion” parameter. 

-3 Moving the axis away from a limit switch 
 

S7  
1 Current control, analogue input 

1 The mode of operation is set 
firmly (depending on S7). 

0 Velocity control, analogue input 
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LEDs UVE8112 
Via the LEDs on the front, it is possible to indicate the existence of the two main supply voltages. Fur-
thermore, the current mode of operation of the module can be viewed here (STS1 and STS2). 
For this, see: "Status diagram" on page 74 and "Device control" on page 86. 
In the Operation Enable state, the two related LEDs (STS1 and STS2) are used to show the current 
motor current in the negative and positive direction. Concerning this, the maximum brightness corre-
sponds to the peak current. 
In case of a fault (Fault state), the two-digit error code of the current fault is given via a blinking code.  
1st digit: number of blinking impulses of both status LEDs. 
2nd digit: number of blink impulses of LED STS2. 
See "EMCY" on page 73 for the description of the error code. 
In case of a missing enabling signal, all three LEDs (STS1, STS2 and CAN) blink about once every 
1.5 seconds. 
 

+5V 

+70V 

Drive status

Switch On Disabled

Ready To Switch On

Switched On

Operation Enable

NMT state OPERATIONAL

Fault
Blinking interval about  0.5 s

CAN warning

No enabling signal (Input  4)
Blinking interval about 1.5 s

STS1

STS2

CAN

NMT state PRE-OPERATIONAL
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LEDs IMD10 
 

1

10

5V

24V-80V

STS1

STS21

 
With the help of the LEDs on the front side, it is possible to indicate the existence of the two main 
supply voltages. Furthermore, the current mode of operation of the module can be viewed here 
(STS1 and STS2). 
For this, see "Status diagram" on page 74 and Device control" on page 86. 
In the Operation Enable state, the two related LEDs (STS1 and STS2) are used to show the current 
motor current in the negative and positive direction. Concerning this, the maximum brightness corre-
sponds to the peak current.  
In case of a fault (Fault state), the two-digit error code of the current fault is given via a blink code.  
1st digit: number of blink impulses of both state LEDs. 
2nd digit: number of blink impulses of LED STS2. 
See "EMCY" on page 73 for the description of the error code. 
In case of a missing release signal, all three LEDs (STS1, STS2 and CAN) blink about once every 
1.5 seconds. 
 

+5V 

+ 24V - 80V 

Drive status

Switch On Disabled

Ready To Switch On

Switched On

Operation Enable

Fault
Blinking interval about 0.5 s No enabling signal (input 4)

Blinking inteval about 1.5 s

STS1

STS2
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Hardware description UVE8112 

Connector UVE8112 

Frame connector on the rear side of the module 
d b z

2
4
6
8
10
12
14
16

20
22

26

30

24

28

32

 
 

 D b Z 

2 ←   Output 2 ←   Output 1  →   +24 V (for outputs) 

4 →   Input 2 →   Input 1 24 V GND 

6 →   Input 4 →   Input 3 Output 3 

8 ↔   CAN Low ↔   CAN High CAN GND 

10 →   Analogue GND →   Analogue input + →   Analogue input - 

12 ←   Encoder voltage 5 V - Encoder GND 

14 →   Encoder  /Z →   Encoder  /B →   Encoder  /A 

16 →   Encoder  Z →   Encoder  B →   Encoder  A 

20  →   VSS_W  (Processor section: 18-30 V) 

22 →   VSS_M (Power section: 40-95 V)  

24  ←   Motor output A 

26 ←   Motor output B  

28  - 

30 GND_W (Processor section)  

32  GND_M (Power section) 

 

Sub-D9 plug for RS-232 

Pin 1 2 3 4 5 6 7 8 9 

Signal - RxD TxD - GND - - - - 
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Jumper settings 
For the normal operation, no settings via jumpers are required. Only for the loading process of a new 
software version by means of the bootstrap loader, the corresponding jumper has to be connected. 
See also "The Firmware Update / via Bootstrap Loader command" on page 33. 
 
 

Processor

Bootstrap jumper

NMI

Reset

+ 5V

Gnd

P1.0

P1.1

P1.2

P1.3

Fr
am

e 
co

nn
ec

to
rD

IP
 s

w
itc

h
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Wiring of the inputs and outputs 

Digital inputs 1 to 4 
The evaluation of the inputs can be set by means of software. 
See “Inputs dialogue box” on page 62. 

Input 1 ... 4

VCC

3

4

5 6

    

Digital outputs 1 to 3  
• Output 1 indicates the operational readiness of the module and is set only, if the module 

software works correctly (monitoring through internal watchdog timer). 
• Output 2 can be used to shunt the limit switch in the safety circuit. It is set during the refer-

ence run (on the limit switch). 
• Output 3 is used for the brake control. The way in which the brake is controlled can be de-

fined by means of the software. 
+24V

Output 1 ... 2 
2

1

3

BSP30-SOT223

10K
A

K

1N4002-SMD

1

2 3

4

GND 24V

TLP124

10K

 
 

Analogue input 
The analogue input is preset for a voltage level in the area of -10 V … +10 V. The signal can either 
be connected to the positive input (+) or to the inverting input (-). The reference potential is always 
Analogue GND. 

3

1

LM324SO
10K

10K

10
K

10K

10
K

10
K 100PF

100PF

10
0P

F

10
0P

F

2
-

+

Analogue input +

Analogue input -

Analogue GND
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Encoder connections 
The drive module is preset for the connection of a quadrature incremental encoder with index signal. 
The transfer of the signals is carried out according to the RS422 specification. It is recommended to 
use shielded cables twisted in pairs for the encoder wiring.  
The voltage supply of the encoder (5 volt) is provided by the drive module. The maximum supply cur-
rent amounts to 100 mA. 
 

VCC
VCC

3

5

13

11

4

9

10

15

14

7

6

1

2

12

Y1

Y2

Y3

Y4

En1
B4

A4

B3

A3

B2

A2

B1

A1
En2

LTC489-SOL16

12
0

12
0

2K
2

2K
2

2K
2

2K
2

2K
2

2K
2

12
0

Encoder A
Encoder B
Encoder Z

Encoder /A
Encoder /B
Encoder /Z

+5V Encoder

Encoder GND

VCC

 

CAN 
The structure of the Can network is to be realised so as to guarantee that a 120 ohm terminating re-
sistor is provided on both sides. The drive module itself does not possess a terminating resistor. The 
stub lines leading from the bus to the individual modules should not be longer than 50 cm in case of a 
baud rate of 1 Mbit/s. 
 

12
0 

12
0 

Axis 1 Axis n…

Device X

CAN High

CAN Low

CAN GND
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For the CAN wiring, it is recommended to use twisted shielded cables with a characteristic imped-
ance of 108 to 132 ohms. In case of very small network extensions, it may be possible to dispense 
with the connection of the reference potential (CAN ground) (not recommended). 
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Hardware description IMD10 

Connectors 
All connectors are provided on the front of the drive module. 
 

1

9

1

X1 X2
X3

X4 X5

  

Frame connector X1 – Connection of the operating voltage 24 V-80 V, motor and brake 
 

Pin Signal 

1 GND_M (power section) 

2 →   VSS_M  (power section: 40–95 V) 

3 ←   motor output A 

4 ←   motor output B 

5 ground 

6 ←   brake 

7 GND_24V 

 

Frame connector X2 – 15-pin Sub-D – Connection of the encoder, limit switch and brake 
 

Pin Signal 

1 ←   brake 

2 ←   encoder voltage: 5 V 

3 →   encoder  /Z 

4 →   encoder  /B 

5 →   encoder  /A 

6 +24 V 

7 →   limit switch 1 

8 GND_24V 

9 GND_24V 

10 encoder GND 

11 →   encoder  Z 

12 →   encoder  B 

13 →   encoder  A 

14 →   reference switch  

15 →   limit switch 2 
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Frame connector X3 – 20-pin system connection  
Attention technical modification: This frame connector is expanded from 16 to 20 pins. The plug con-
nection is not valid for the 16 pin connector. The standstill monitoring is added (see object index 
0x6510 subindex B) 
 

Pin Signal 

1 Stop 1 IN: standstill monitoring channel 1 input 

2 Stop 2 IN: standstill monitoring channel 2 input 

3 →   analogue input + 

4 digital GND 

5 →   Enable input 

6 →   Ready In input 

7 ←  Homing output 

8 →   limit switch chain input In 

9 +24 V 

10 GND_24 V 

11 Stop 1 OUT: standstill monitoring channel 1 output 

12 Stop 2 OUT: standstill monitoring channel 2 output 

13 →   analogue input - 

14 →   analogue GND 

15 →   Enable input 

16 ←  Ready Out output 

17 ←  Homing output 

18 ←  limit switch chain output Out 

19 +24 V 

20 GND_24 V 

 

Frame connector X4 – RJ45 - RS-232 and CAN IN 
 

Pin 1 2 3 4 5 6 7 8 

Signal RS232 
TxD 

RS232 
RxD 

RS232 
GND 

↔ 

CAN 
Low 

↔ 

CAN 
High 

 
CAN 
GND 

- - 

 

Frame connector X5 – RJ45 – CAN OUT 
 

Pin 1 2 3 4 5 6 7 8 

Signal  
- 

 
- 

 
- 

↔ 

CAN 
Low 

↔ 

CAN 
High 

 
CAN 
GND 

 
- 

 
- 

 

 17 



 
Description of the drive module Positioning module UVE8112, IMD10 

Jumper settings 
For the normal operation, no settings via jumpers are required. Only for the loading process of a new 
software version by means of the bootstrap loader, the bootstrap jumper has to be connected. 
See also "The Firmware Update / via Bootstrap Loader command" on page 33. 
Every drive module comprises a 120 ohm terminating resistor, which is activated through the connec-
tion of the terminating resistor jumper. See also “Wiring of the inputs and outputs – CAN“ on page. 
 

Bootstrap jumper

Terminating resistor
jumper
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Wiring of the inputs and outputs 

Digital inputs, limit switches, reference switches, Enable 
The evaluation of the inputs can be set by means of software. 
See “Inputs dialogue box” on page 62. 

P2.0

GND 24V

Input

VCC

4K7
1

2

4K
7

10K

2K
2

3

4

TLP124

10NF
5 6

74HCT14SO

    

Digital Ready output 
The Ready output is designed as a potential-free contact. It indicates the operational readiness of 
the module and is only set, if the module software works correctly (monitoring through internal 
watchdog timer). The design as a potential-free contact makes it possible to easily link several 
Ready outputs. This sum signal can be processed e.g. in the safety circuit. 
 

  

1 2

4

1

2

3

+24V

REL1 REL1

Ready In

Ready Out
 

 

Digital Homing output 
The Homing output can be used to shunt the limit switch in the safety circuit. It is set during the 
reference run (on limit switch). 
 

DGND

1

2 3

4

K

A

1 2

TLP124
+24V

Homing output

 
 

Digital Brake output 
The Brake output is used for the brake control. The way in which the brake is controlled can be 
defined by means of the software. 
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+24V

Brake output

GND_24V

DGND

1

2 3

4

K

A

3

2

1

4

GND

IN

VBB

OUT

1

2

1

2

TLP124

10K

 
 

Digital Limit Switch Chain output 
The Limit Switch Chain output is designed as a potential-free contact. It indicates, if both limit 
switches are not activated (closed potential-free contact). If one or both limit switch(es) is (are) ac-
tivated, the contact is open. In the safety circuit, this signal can be used to monitor the limit switch. 

 

GND_24V

GND_24V

4

1

2

3

2

3

4

1

REL1 REL1

REL2 REL2

Limit switch 1

Limit switch 2

Limit switch chain In

Limit switch chain Out
 

 

Analogue input 
The analogue input is preset for a voltage level in the area of -10 V … +10 V. The signal can either 
be connected to the positive input (+) or to the inverting signal (-). The reference potential is always 
Analogue GND. 

3

1

LM324SO
10K

10K

10
K

10K

10
K

10
K 100PF

100PF

10
0P

F

10
0P

F

2
-

+

Analogue input +

Analogue input -

Analogue GND
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Encoder connections 
The drive module is preset for the connection of a quadrature incremental encoder with index signal. 
The transfer of the signals is carried out according to the RS422 specification. It is recommended to 
use shielded cables twisted in pairs for the encoder wiring.  
The voltage supply of the encoder (5 volt) is provided by the drive module. The maximum supply cur-
rent amounts to 100 mA. 

VCC
VCC

3

5

13

11

4

9

10

15

14

7

6

1

2

12

Y1

Y2

Y3

Y4

En1
B4

A4

B3

A3

B2

A2

B1

A1
En2

LTC489-SOL16

12
0

12
0

2K
2

2K
2

2K
2

2K
2

2K
2

2K
2

12
0

Encoder A
Encoder B
Encoder Z

Encoder /A
Encoder /B
Encoder /Z

+5V Encoder

Encoder GND

VCC

 

CAN 
The structure of the Can network is to be realised so as to guarantee that a 120 ohm terminating re-
sistor is provided on both sides. The drive module itself does not possess a terminating resistor. The 
stub lines leading from the bus to the individual modules should not be longer than 50 cm in case of a 
baud rate of 1 Mbit/s. 
 

12
0 

12
0 

Axis 1 Axis n…

Device X

CAN High

CAN Low

CAN GND
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For the CAN wiring, it is recommended to use twisted shielded cables with a characteristic imped-
ance of 108 to 132 ohms. In case of very small network extensions, it may be possible to dispense 
with the connection of the reference potential (CAN ground) (not recommended). 
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Data transfer 
The data exchange with the drive module can be realised via the two following interfaces: 

• serial interface RS232 

• Can bus 
 
The RS232 interface can be found on the front side of the module; the Can lines are led via the rear 
connector. 
Both interfaces can be used to access all objects (parameters) of the module. The access rights de-
pend on the communication channel which was set by means of the DIP switch on the front side.  
 

Communication chan-
nel  

Switch position Access right  

CAN S7 0 
S8 0 

Can:  
RS232:  

Read and Write 
Read only 

RS232 S7 1 
S8 0 

Can:  
RS232:  

Read only 
Read and Write 

Analogue input  S7 X 
S8 1 

Can, RS232: Read and Write ("Control word" and 
"Modes of operation" cannot be written) 

 
In case of a communication via Can, the CanOpen protocol is used (see last chapter). 
For the serial communication (asynchronous, 1 start bit, 8 data bits, 1 stop bit and no parity bit), parts 
of this protocol are used, i.e. the SDO transfer, the emergency message and the boot-up message.  
In case of the SDO, telegrams of a length of up to 8 bytes are exchanged between two participants 
(see SDO description on page 69). These 8 bytes are transferred in hexadecimal format as ASCII 
characters, framed by an identifier and a checksum. Each message is terminated with a carriage re-
turn (CR, 0x0D). Contrary to SDO, not the entire 8 bytes have to be transferred, if the data contained 
are shorter than 4 bytes. 
Likewise, the boot-up message and the emergency messages in case of a fault is sent from the 
module via the serial interface. 
See "Monitor window for serial interface" on page 36. 
 

Control 
character Check sum

1 - 8 byte data =   2 - 16 characters

1st byte Last byte

2 characters1 character

Carriage 
return

1 character

 
 

Control char-
acter 

Meaning 

C SDO query (is received by the module) 

B SDO response (is sent by the module) 

E Boot-up message 

1 Emergency telegram 

F Error during transfer F1: received too few characters 
F2: checksum error  F3: received too many characters 
F4: error during the conversion of the characters 
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The checksum is formed on the basis of the 1 ... n data bytes (not the ASCII characters). It has to be 
taken into account that the control character is of no importance for the forming of the checksum. 
This only concerns the “pure” data bytes that are to be transferred. The checksum also has to be 
converted into ASCII characters again, before it is sent. This transfer protocol is applicable for both 
directions of transfer, i.e. both for the reading and the writing process. 
Conversion of the data bytes into ASCII signs: e.g. 0x3F = '3' and 'F' (0x33 and 0x46). 
Checksum = - ( (Byte1 + Byte2 + ... + Byte_n) mod 256 )   or 
 =  - ( Division remainder of ((Byte1 + Byte2 + ... + Byte_n) : 256)) 
 
In the following, example 2 is used to show why a checksum of 0x10 (hexadecimal number) is cre-
ated. 

     C   2F   60   60   00   01   10   CR
The control character ‚C’ and Carriage-Return ‚CR’ are not taken into account for the calculation.  
Checksum   =  - (0x2F + 0x60 + 0x60 + 0x00 + 0x01) (hexadecimal number) 
   = - (47     + 96    + 96    + 0      + 1)      (decimal number) 
   = - 240     (decimal number) 
   = - Division remainder of (240 : 256) (decimal number) 
   = -240     (decimal number) 
   = 0xFF10     (hexadecimal number) 
   = 0x10     (hexadecimal number) 
The two characters 1 and 0 for the last byte 0x10 of 0xFF10 are transferred as the checksum before 
the carriage return. 
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Commissioning 

Overview 
An essential condition for the successful commissioning is the correct pin assignment of all required 
signals and connections.  
 
The DIP switch has to be configured according to the desired mode of operation and communication 
interface, before the module is switched on. 
 
An auxiliary means for the commissioning is the supplied DCSetup programme. It contains a special 
menu point allowing a step-by-step commissioning of the module. 
See "Step-by-step commissioning" on page 40. 
After the completion of the step-by-step commissioning, all drive- and motor-specific parameters 
should be set. If additional settings have to be carried out, e.g. the configuration of different commu-
nication parameters or device parameters which are not changed through the step-by-step commis-
sioning, this can also be done by means of the setting programme. 
See "Object Directory dialogue box" on page 64. 

Particularities as regards the commissioning of a gantry axis 
In the gantry operation, two axes are synchronously controlled without a toothed belt or a bevel gear 
system. One axis works as the master and the other works as the slave. In order to commission a 
gantry axis, each axis (master or slave) has to be commissioned separately, before the machine is 
assembled. These parameters are stored as usual in the UVE8112 module. On the basis of the con-
trol and motion parameters of the master and slave axis, the ISEL CNC control determines the opti-
mum motion behaviour for the gantry axis during the initialisation phase. 
By means of the CANSET programme, it can be stipulated, if an axis is in the gantry operation or not 
and which axis is the master and which the slave. In case of a slave axis, the user also has to define 
the maximum admissible deviation of position and the coupling factor between the master and the 
slave during the gantry operation in the “Can interpolation” dialogue box. The reference point is the 
start of the synchronous control. Every axis (master or slave) has its own reference switch or a limit 
switch serving as reference switch. In order to compensate for the tolerance during the installation of 
the switch, users may define different reference distances for the master and the slave (see “Refer-
ence run” dialogue box). 
The following settings have to be identical for the master and the slave: 
  - axis directions (see “Direction” dialogue box) 
  - axis type: Linear and Rotary Axis (see “Can interpolation” dialogue box) 
  - motion parameter unit µm or “...” (see “Transmission” dialogue box) 
All other parameters may differ for the master and slave. 

 

Examples for the motion control 

Example 1: 
Communication:  Can 
Baud rate:   1 Mbit/s (RS232: 57600 baud) 
Node address:  2 
Mode of operation: Velocity control with ramp profile (profile velocity mode) 
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Set the "Modes of operation" (6060h) parameter via SDO to the value 3. 

Send Receive 

ID Data ID Data 

602 2F 60 60 00 03 00 00 00 582 60 60 60 00 00 00 00 00 

 
Set the "Control word" (6040h) parameter via SDO successively to the values 0x06, 0x07, 0x0F. (Ac-
tivate the “Operation Enable” status.) 

Send Receive 

ID Data ID Data 

602 2B 40 60 00 06 00 00 
00 

582 60 40 60 00 00 00 00 00 

602 2B 40 60 00 07 00 00 
00 

582 60 40 60 00 00 00 00 00 

602 2B 40 60 00 0F 00 00 
00 

582 60 40 60 00 00 00 00 00 

 
The "Profile acceleration" (6083h) parameter is used to set the desired acceleration, e.g. 100000 
(0x000186A0). 
 

Send Receive 

ID Data ID Data 

602 23 83 60 00 A0 86 01 
00 

582 60 83 60 00 00 00 00 00 

 
Set the "Target velocity" (60FFh) parameter, e.g. 50000 (0x0000C350). The motion is launched. 
 

Send Receive 

ID Data ID Data 

602 23 FF 60 00 50 C3 00 
00 

582 60 FF 60 00 00 00 00 00 
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Example 2: 
Communication:  RS-232 
Baud rate:   19200 baud (Can: 20 kBit/s) 
Node address:  7 (is only of importance for optional Can accesses) 
Mode of operation: Positioning (profile position mode) 
 

  
 
Set the "Modes of operation" (6060h) via RS232 to the value 1. 

Send Data 

Data (ASCII characters) Data 

C 2F 60 60 00 01 10 CR B 60 60 60 00 E0 CR

 
Set the "Control word" (6040h) parameter successively to the values 0x06, 0x07, 0x0F. (Activate the 
"Operation Enable" status.) 

Send Receive 

Data (ASCII characters) Data 

C 2B 40 60 00 06 00 2F CR B 60 40 60 00 00 CR

C 2B 40 60 00 07 00 2E CR B 60 40 60 00 00 CR

C 2B 40 60 00 0F 00 26 CR B 60 40 60 00 00 CR

 
The "Profile acceleration" (6083h) parameter is used to set the desired acceleration, e.g. 100000 
(0x000186A0). 

Send Receive 

Data (ASCII characters) Data 

C 23 83 60 00 A0 86 01 00 D3 CR B 60 83 60 00 BD CR

 
Set the "Profile velocity" (6081h) speed, e.g. 300000 (0x000493E0).  

Send Receive 

Data (ASCII characters) Data 

C 23 81 60 00 80 38 01 00 43 CR B 60 81 60 00 BF CR

 
Set the “Target position” (607Ah), e.g. 300000 (0x000493E0).  

Send Receive 

Data (ASCII characters) Data 

C 23 7A 60 00 E0 93 04 00 8C CR B 60 7A 60 00 C6 CR
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Launch the absolute motion by setting Bit 4 in Control Word (0x001F). 

Send Receive 

Data (ASCII characters) Data 

C 2B 40 60 00 1F 00 16 CR B 60 40 60 00 00 CR

 
Query of the status word (6041h) 

Send Receive 

Data (ASCII characters) Data 

C 40 41 60 00 1F CR B 4B 41 60 00 27 12 DB CR

 

Example 3: 
Communication:  Analogue input  
Baud rate:   (Can: 1 Mbit/s, RS232: 57600 baud) 
Node address:  3 
Mode of operation: Velocity control with analogue input (±10 V) 
 

  
 
Set the control range by configuring the maximum speed with the help of the DcSetup programme. 
 
Activate the “Operation Enable” status via the enabling signal (dig. input 4). 
Velocity target via analogue signal (±10 V corresponds to ± set maximum speed). 
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Fault states 
 
If an error occurs, the module switches to the fault state, in which the final stage is switched off. The 
LEDs on the front side indicate the current error by a blinking sequence. 
See EMCY on page 73. 
 
Overview of possible fault states: 

Internal 
error 
code 

EEC MEC LED dis-
play(1)

Description 

1 0x6100 0x00xx 12 Internal software error 

2 0x2320  13 Short circuit 

3 0x4210  14 Overtemperature 

6 0x7305  17 Fault Encoder Track A 

7 0x7306  18 Fault Encoder Track B 

8 0x7307  19 Fault Encoder Track Z 

9 0x8100 0x0002 21 CAN error 

10 0x7308  22 Deviation of position between the master and the slave is 
greater than the maximum admissible value. 

11 0x8120  23 Node guarding failed 

12 0x5441  24 Negative limit switch active 

13 0x5442  25 Positive limit switch active  

14 0x5444  26 No enabling signal 

16 0x7309  28 Fault in the slave axis 

17 0x730A  29 Fault in the master axis  

18 0x6010  31 Watchdog reset 

19 0x3100  32 No main supply voltage 

20 0x5114  33 No programming voltage 

21 0x5530  34 Error during the deletion / writing of the Flash memory 

23 0xFF10  36 Synchronisation error 

(1) 1st digit = number of blinking impulses of both LEDs, 2nd digit = number of blinking impulses of one LED. 
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DcSetup programme 

Menus 

Commands of the File menu  

The New command (File menu) 
Use this command to create a new DCF file with default parameters. 
Shortcuts 

 Tool bar: 
Keyboard: CTRL+N 

 

The Open command (File menu) 
Use this command to open an existing DCF file. If the online mode is enabled, the parameters of the 

once again. module have to be read in 
Shortcuts 

Tool bar:  
Keyboard: CTRL+O 
 

The Save command (File menu) 
Use this command in order save the active set of parameters in the DCF format under the current 
name and in the current directory. If the document is saved for the first time, the DcSetup programme 
indicates the Save As dialogue box in which you can name your set of parameters. If you would like 
to rename an existing document or move it to a different directory, you can also choose the Save As 
command. 
Shortcuts 

Tool bar:  
Keyboard: CTRL+S 
 

The 
e opens 

e Save As dialogue box in order for you to enter the name for your set of parameters. 
 

The 
enu in order to open the last four files 

ou closed. For this open the number of the file to be opened. 
 

The 

programme asks, if you would like to save the 
f parameters with the unsaved changes. 

Save As command (File menu) 
Use this command in order to save and name the active set of parameters. The programm
th

1, 2, 3, 4 commands (File menu) 
Use the numbers and file names given at the end of the File m
y

Exit command (File menu) 
Use this command in order to exit your DcSetup session. Alternatively, you can choose the Close 
command from the application’s system menu. The 
current set o
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Shortcuts 
Mouse: System menu 

eyboard: ALT+F4 
 

Commands of the Connection menu 

The 

ne mode, all parameters have the same values in the DcSetup programme and in the drive 

e module values or the values from the setting programme are to be used as cur-
ters.  

ool bar: 

K

Online Mode On/Off command 
Use this command in order to enable or disable the online mode (see “Online operation” on page 38). 
In the onli
module.  
When the online mode is enabled, all parameters of the module are read in and then compared to the 
values of the current set of parameters in the setting programme. In case of a mismatch, you can 
choose, whether th
rent parame
Shortcuts 

 T
 

The 
 

 active connection to the drive module, i.e. all parameters are read and written via CAN.  

ool bar: 

Active Connection / CAN command 
By means of this command you can configure the DcSetup programme so that the CAN bus is to be
used as the
Shortcuts 

 T
 

The 
s of this command, you can configure the DcSetup programme so that the serial interface is 

s the active connection to the drive module, i.e. all parameters are read and written via 

ool bar: 

Active Connection / RS232 command 
By mean
to be used a
RS232. 
Shortcuts 

 T
 

The 
his command opens the RS232 configuration. Here, you can choose a serial interface (COM1 - 

) and set the baud rate. 

The 
his command opens the CAN Configuration dialogue box. Here, the CAN driver and the node num-
er of the desired drive module can be activated or set, respectively. 

RS232 Settings command 
T
COM4
 

CAN Settings command 
T
b
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Commands of the Commissioning menu 

The Step-by-Step Commissioning command 
This command launches a wizard for the step-by-step parameterisation of the drive module. For this, 

tting of the drive and control parameters are run through in the given or-

m order command. 

the dialogue boxes for the se
der. In this way, a save commissioning is guaranteed.  
All setting dialogue boxes can be directly accessed with the help of the rando
Shortcuts 

 Tool bar: 
 

The Random Order command 

hortcuts 

Tool bar: 

With this command, all setting dialogue boxes (e.g. current controller, mode of operation ...) are dis-
played as tabs in the Commissioning dialogue box. 
S

 
 

The Reset command 
This command launches a reset of the drive module. The reset corresponds to the switch-off and 
subsequent switch-on of the module. All parameters are loaded with the last values saved. 
 

Commands of the Settings menu 

The Object Directory command 
ss the Object Directory dialogue box. Via the object directory, you 

can access all drive module parameters. The parameters here are sorted according to an index and 
racteristics. 

Use this command in order to acce

displayed with their CanOpen cha
Shortcuts 

Tool bar:  
 

Commands of the Tools menu 

The Extended Functions command 

 

Password 
 

With the allocation of a password, the DCSetup programme allows users to protect the parameters in 
the drive module from unauthorised access. After a firmware update via the bootstrap loader has 
been realised, the module has the default password “ISEL”. Via the menu Tools\Password, it is pos-
sible to define a new password at any given point in time. 

 

By means of this command, you can switch the menu bar to a simplified view giving the most impor-
tant functions or to an extended view with the possibility to access all existing commands. 
During the first start of the programme, only the simplified menu bar is displayed in order to facilitate 
the commissioning process. 
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As long as the default password is valid, the users do not notice during the application of the 
DcSetup programme that a Password is required. If the password differs from the default password, 
however, users are required to enter the right password in order to permanently store the parameters 
in the module. It has to be taken into account that the module can be commissioned as usual. It is 
just not possible to permanently store the parameters, i.e. the set values are lost, when the module is 
switched off. 
 

 
 

The d 
version into the module. The Hex file (e.g. 

operational. In this 
 Loader 

See “Firmware-Update” on page 66. 

The Firmware Update / via Bootstrap Loader command 
 order to load a new software application into the drive module, if there is no ex-

install the bootstrap jumper on the module (see “Jumper setting” on page 
9). After the module is switched on again, the update process can be launched. After a successful 

update, this jumper has to be removed again. 
Existing parameter values of the drive module are overwritten with default values. 

Firmware Update / Normal comman
Use this command in order to load a new firmware 
DCCON.HEX) with the new programme version must be in the same directory as the DcSetup pro-
gramme. 
The update can only be realised via the serial interface. 
All current settings of the drive module parameters are kept during an update. The update process 
must not be interrupted (e.g. by switching off the module, interrupting the connection, etc.). 
If the update process could not be completed successfully, the drive module is not 

 with the help of the Firmware Update / via Bootstrapcase, a new update has to be realised
command.  

Use this command in
ecutable programme. 
For this, it is necessary to 
1
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See “Firmeware-Update” on page 66. 

Com

The Serial Interface command 
n or off the monitor window for the serial interface RS232. In this window, 

The r command 
and switches on or off the monitor window for the CAN transfer. In this window, all signals 

received) are displayed that are transferred between the DcSetup programme and the ac-
tive drive module. 

The mmand 
Use this command in order to display the status window for the current operating state of the drive 

n / DS402. 

mands of the View menu 

The Tool Bar command 
By means of this command, you can show or hide the tool bar. The tool bar contains shortcuts for 
certain menu commands. 
 

The Status Bar command 
Use this command in order to show or hide the status bar. The status bar gives information on the 
programme or the selected menu. 
 

This command switches o
all characters of the active serial connection that were sent or received are displayed. 
 

CAN Monito
This comm
(sent and 

 

Drive Status co

module according to CANOpe
Shortcuts 

Tool bar:  

The Language command 
With this command you can select the language of DCSetup. At the moment English and German 

Commands of the ? menu 

The Help Topics command 
With this command, you receive an overview of the existing topics of the online help and can consult 
the desired topic. 
 

The Info command 
This command shows a dialogue box with the current programme version. 

are supported. 
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Programme user interface 

Tool bar 

 
The tool bar offers shortcuts for frequently used menu commands: 

 Opens a new parameter file 

 Opens an existing parameter file 

 Saves the open parameter file 

 Makes a connection to the drive module 

 Chooses CAN as active connection to the module 

 Chooses the serial interface as active connection 

 Indicates the operating state of the module 

 Launches the commissioning wizard 

 Shows all setting dialogue boxes as tabs 

 Displays a tree diagram with all module parameters (objects) 

 Launches the direct help 
 

Status bar 
 

The status bar gives information on the programme and on the opened interfaces and shows the cur-
rent state of the connection to the drive module. 

Information about the currently selected 
command or object

Serial interface opened,
Interface number

Can driver opened, 
Node addressOnline mode enabled
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Drive status 

 
This display can be used to consult and change the operating state of the drive module in case of an 
active online mode. The status is queried about 5 times every second via the active connection. 
The individual states and transfers are defined in the CANOpen DS402 specification for drives. See 
“Device control” on page 86. The states are controlled via the “Control word” parameter (CANOpen 

tatus. Dark green LEDs show the possible transitions to 
other operating states. A switch-over to the states illustrated in grey is not possible from the current 

If, on the DIP switch, the “Analogue input” mode of operation is set (current or velocity controller), 
there are only the two possible states: “Ready To Switch On” and “Operation Enable” that are con-
trolled by the enabling signal. A change via this dialogue box (or the “Control word” is thus not possi-
ble). 
With the help of the View / Drive status command, the window can be faded in or out. If the window is 
faded out, the status query is interrupted. 

Monitor window for serial interface 

object 6040h). 
A light green LED indicates the current s

state. 

Characters sent Characters received

Entry field for sending data
Sends characters in the entry field

“SDO”

 
he serial interface (RS232). The characters sent are 
me. Characters received are written behind this. 

he transfer format of the serial interface was stipulated by analogy with the SDO transfer of 
CANOpen. The content of an SDO message ((max.) 8 bytes) is transferred in the Hex format as AS-
CII characters. An identifier is prefixed and two characters with a checksum for the data backup are 
suffixed. See also “Data transfer” on page 23. 
For test purposes, different data can be sent to the module via the entry field and the <Send> button. 

Here, all data are shown that are transferred via t
marked with two arrows by the DcSetup program
T
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Monitor window for CAN communication 
 

CAN address (node nr. 1) CAN data (SDO)

CAN message received
 

In this window, CAN data are shown which are exchanged between the DcSetup programme and the 

col is used. 
The setting of the node number for the connection with the desired module can be realised via the 
Connection / CAN settings menu command. 

selected drive module. 
For the communication, the CANOpen SDO proto
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Programme functions 

Create a data connection 
The positioning module UVE8112 can internally store a configurable set of parameters, in which all 
drive and control settings are included. If no settings have been carried out yet, the parameters con-
tain default values. 
Furthermore, the DcSetup administers an active set of parameters that is read in, while the DCF file 
is opened. During the start of the programme, a default set of parameters is created.  
 

Offline operation 
If the online mode is not enabled, the DcSetup programme can be used to either edit a set of pa-
rameters from an existing DCF file or to create a new set of parameters. All changes in the setting 
dialogue boxes affect the internal values only and can then be saved in a file. 
 

Online operation 
In the online operation, the change of a parameter is saved both in the DcSetup programme as well 
as in the module. 
For this reason, two sets of parameters have to be aligned with each other, as soon as the online 
mode is activated. For this, first of all, all parameters of the module are read in. Then, these values 
can be compared to those of the setting programme. In case of discrepancies, the system asks, in 
which direction the adjustment is to be carried out, i.e. if the set of parameters of the module is to be 
copied into the setting programme or vice versa.  
In this way, it is e.g. possible to load a finished set of parameters from a file into the module. The 
loaded parameters can then be permanently stored in the module (e.g. via the Object Directory dia-
logue box). 
For the activation of the online mode, use the Enable / Disable Online Mode menu command. The 
current state is also given in the status bar. 
Before the online mode can be enabled, it might be necessary to first of all set the parameters of the 
interface and the active connection. See also RS232 / CAN settings. 

Choose Active Connection 
The data communication with the positioning module can be realised either via the serial interface 
RS232 or via CAN. The Active Connection CAN / RS232 command is used to select a connection, 
before the online mode is switched on.  
The connection parameters on the module and in the DcSetup programme must, of course, be iden-
tical (baud rate, COM no.) and the interface or the CAN driver must be open. 
 

RS-232 settings 
With the Connection / RS232 Settings command, you open a dialogue box in which you can define 
the baud rate and the interface to be used. Furthermore, it is shown here, which interface is currently 
used or active. The current interface is also given in the status bar. 
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CAN settings 
With the Connection / CAN Settings command, you open a dialogue box with which you can set the 
CAN node number, the baud rate, the Can connection and the DII functions library for the CAN con-
nection to the drive module. Furthermore, the current status of the CAN driver is indicated here. It 
has to be taken into account that the Dll functions library CanApi.Dll and the communications pro-
gramme CanKernel.Exe as well as the monitoring programme CanWatch.Exe must be in the same 
directory. 
If the CAN driver has already been launched from a different application, the DCSetup programme 
can normally no longer use the Can bus in order to communicate with the UVE8112 / IMD10 module. 
Only the serial interface is concerned. If you nevertheless want to use DCSetup with the CAN bus, 
you have to activate the “Declaration mode”. In this case, you can observe the different parameters 
via the “Settings\Object Directory” menu. The writing of the parameters, however, is not possible. The 
use of the DCSetup programme in the “Step-by-step commissioning” mode or in the “Random order” 
mode frequently generates error messages during the active declaration mode, which you can, how-
ever, just ignore. The reason for the generation of error messages are the unsuccessful attempts of 
DCSetup to overwrite different parameters for the purposes of the first initialisation. You should also 
take into account that the CAN driver has to be activated, before the declaration mode can be used. 
The currently set node address and the status of the CAN driver are also indicated in the status bar. 
 

 

 39 



 
DcSetup programme Positioning module UVE8112, IMD10 

Com

r the commissioning of the actual drive functions, it would be a very unclear and lengthy 
rocedure to find out the different parameters from the directory and to enter appropriate values.  

son, all relevant parameters were sorted in dialogue boxes according to functional 

 

Step-by-step commissioning 
This option should be used for the first commissioning of the drive module. The required setting dia-
logue boxes (differing according to the mode of operation) are run through in a predefined order. 
Thus, the highest level of security is ensured and uncontrolled movements of the axis e.g. due to 
wrongly connected encoder lines and non-adapted control parameters can be avoided to a large ex-
tent. The execution of the next step often depends on the successful completion of the current step. 
During the first start of the programme, a simplified menu bar is shown which e.g. allows only the 
step-by-step commissioning. A permanent storing of data after the commissioning can be carried out 
via the “Object Directory dialogue box” of the Settings\Object Directory main menu. 
If the drive module is operated together with the ISEL control card UPMV4/12, the DcSetup pro-
gramme has to generate an enabling signal so as to ensure that the final stages can be switched on. 
For this, the path of the INI file belonging to the UPMV4/12 has to be entered in a special dialogue 
box. 
 

Random order 
This option allows to access all existing setting dialogue boxes. These are grouped as tabs in a su-
perordinate dialogue box. The default buttons of this dialogue offer the following functions:  

missioning / Adjustment of parameters 
Basically, all parameters of the drive module can be set via the Object Directory dialogue box. For 
the configuration of the CAN communications parameter, this is also both necessary and reasonable. 

wever, foHo
p
For this rea
groups. For this reason, a comfortable parameterisation is possible. In the Commissioning menu, 
there are two possibilities to access the setting dialogue boxes: 
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<OK> 
 
Changes are applied. The dialogue box is closed. A permanent stor-
ing does not take place. The permanent storing of data can be real-
ised via the “Object Directory dialogue box” of the Settings\Object 
Directory main menu. 
 

<CANCEL> Changes are not applied; the parameters are not saved. 
 

<APPLY> The set of parameters is only transferred to the module. A perma-
nent storing is only carried out automatically, if the default password 
“ISEL” is in use. Otherwise it is not carried out. The permanent stor-
ing of data can always be realised via the <OK> button or via the 
“Object Directory dialogue box” of the Settings\Object Directory main 
menu. 
 

 
The commissioning via this option is reasonable, if one wants to make a quick change or detail im-
provements. In cases in which the drive module can move because of its own weight, even if the sys-
tem is dead, a new commissioning shall also be carried out with the help of this option. For this, the 
parameters of the current, velocity or position controller have at first to be set to default values. The 
control is thus activated. On the basis of these default values, all other parameters can be deter-
mined. Here, in the beginning, it is hardly possible to carry out the commissioning via the “Step-by-
step commissioning” option due to the inactive control. 
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Connection dialogue box 

 
 
Here, you can select the active connection and adjust the corresponding settings. Afterwards, the 
online mode can be activated. During the step-by-step commissioning, the online mode is automati-
cally launched with the <Next> button. 
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Operation Mode dialogue box 

 
 
The current mode of operation is given in this dialogue box and can be changed, if the DIP switch 
was not used to set the analogue reference input (current or velocity control preset). In case of the 
step-by-step commissioning, the number of the following setting dialogue boxes depends on the 
mode of operation chosen here. The changing of the operational status is only possible in case of the 
Commissioning in a random order. 
See "Modes of operation" on page 8. 
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Offset Calibration dialogue box 

 
 
With the offset calibration of the analogue input and the internal current feedback, all static deviations 
from the zero point (internal or external) are adjusted. The offset calibration is realised automatically 

rive module and launched via the corresponding button. The voltage on the reference input in the d
shall correspond to the zero value and the motor must not rotate. 
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Analogue Input dialogue box 

 
 
This setting possibility serves to eliminate small zero point deviations and voltage fluctuations on the 
analogue input. The digitalised voltage value is set to zero in the set area around the zero point. This 
parameter has only an effect on modes of operation with analogue input.  
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Brake dialogue box 

 
 
Output 3 is specifically designed for the control of a connected brake. The use of the brake is op-
tional. If a brake does not exist, the manual control mode has to be chosen. In this mode, the applica-
tion software has to operate the output or brake itself. In the automatic mode, the brake is activated 
automatically, if the final stage is dead. The motor can no longer move freely. If the final stage is acti-
vated, the brake is switched off. Then, the motor can be moved. All settings must in any case be con-
trolled with the help of the <Test> button. 
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Current Settings dialogue box 

 
 
The rated current is the maximum admissible or desired continuous current in the motor. It may be 
briefly exceeded during normal operation. The peak current indicates a value for the maximum ad-
missible current.  
The I²t switch-off time indicates how long the peak current may flow without interruptions, until it is 
limited to the rated current. In case of a smaller exceeding of the rated current, the time up to the limi-
tation increases quadratically. 
For the current controller, only the peak current is of importance. I.e. 100 % target current value = 
peak current. If the peak current is changed, usually, the control parameters have to be adjusted, too. 
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Current Controller dialogue box 

  
 
The setting of the PI current controller is realised via the parameters kp (proportional amplification) 
and ki (integral amplification). Based upon the default values, the controller settings can be opti-
mised. In order to facilitate the setting process, an internally generated rectangular signal (three im-

ulses) is applied on the controller’s input for the test. Here, the overall duration and the amplitude of p
the test signal can be set. The path of the actual current is recorded internally and then queried and 
displayed by the DcSetup programme (see Figure). For the setting of the controller, it has to be made 
sure that the target value (dotted line) is achieved and maintained. 
The selection of the “Short scan time” option causes a quicker clocking of the current controller. A 
faster current control is very useful for the correction of errors such as e.g. in case of a toothed belt 
forward feed.  
Note: If the motor does not have to drive a large mechanical load and if the duration of the test im-
pulse is too long, it may be that the motor goes into saturation and that the current decreases. 
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On the basis of the actual current display, the jump response of the controller can be assessed. 
Only if the target value is complied with, the set current values for the rated and peak current corre-
spond to the actual currents. 
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Encoder dialogue box 

 
 
An operational encoder connection is an essential condition of the commissioning of the velocity and 
position controller. If the encoder is not connected or not connected correctly, the motor would make 
uncontrolled movements. 
The test of the encoder connection is carried out internally in the drive module. At first, it is tested, if a 
certain number of impulses (e.g. 100) is exceeded at standstill (about 1 sec.). This could be caused 
by an open connection or faults. Afterwards, the motor is moved in one direction, until a preset num-
ber of impulses (1,000 Inc.) is achieved or until a preset time (100 ms) has been exceeded. A pause 
of about 2 seconds is to make sure that the motor is once again brought to a standstill. Afterwards, 
the same procedure is made for the other direction.  
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Transmission dialogue box 

 
 
The conversion of units of length or angular measurement into the internally used Increments format 
is made in the drive module. For this, the objects of the Factor Group defined in the CANOpen speci-
fication DS402 are used. 
The conversion factor (Position factor 6093h) is the value which is used for all conversions. It is de-
rived from the formula given, where the encoder resolution, the transmission ratio and the forward 
feed constant can be set. However, it is also possible to manually enter any value as conversion fac-
tor, if this is necessary. The units for the speed and acceleration are always derived from the position 
unit as Unit/Sec. or Unit/Sec.². 
In the example above, a linear axis with a spindle pitch of 10 mm/rev without transmission is re-
quired. The position is to be given in the [µm] unit. Thus, the units for the speed and acceleration 
would be µm/sec. or µm/sec.², respectively. 
If a rotary axis is used, it is reasonable to use a unit of angular measurement. Here, one can choose 
between arc second [“], arc minute [‘] and degree [°]. 
If a conversion is not wanted, the same value can be given for both the forward feed constant and the 
encoder resolution; the conversion factor would be 1. 
The encoder resolution must be indicated as the quadruple of the number of lines on the encoder (4-
edge evaluation). 
With the button „Measure Feed constant“ you can determine the feed constant out of the distance of 
two points on the axis. The following dialogue appears: 
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With the buttons „Point 1” and “Point 2” you can drive to two different points on the axis. Measure the 
distance of the two points and input the distance in µm in the edit field “Distance of points on the 
axis”. The feed constant is calculated automatically while putting the measured distance into the edit 
field. Correct the calculated feed constant if necessary. With “OK” you can assume the feed constant 
into the dialogue box transmission. 
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Velocity Controller dialogue box 

 
 
The setting of the PID velocity controller is carried out by analogy with the setting of the current con-
troller (see Current Controller dialogue box). Furthermore, there are the parameters kd (differential 
amplification) and the related scan time td. The td factor affects the scan time of the differential por-
tion according to the function: scan time of the D proportion = scan time of the controller x (1 + td). 
This value should only be set greater than 0 in case of heavy axes. An increase of the td value by 
one corresponds to a duplication of the kd value. 
Actually, the velocity controller is a position controller with the function to count the target position 
with a constant rate. This rate corresponds to the actual target velocity. Due to this principle, the Fol-
lowing limitation is a further parameter to take into account. Since, if the motor cannot follow its tar-
get position, a very great deviation would be the result, which would have to be caught up with a 
higher speed. 
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optional

Target position
Target speed

Ground

Actual position

Actual speed

kd

kp
Overtravel limitation

Output= MAX

 

The d
tion

eviation between the target and the actual position cannot be greater than the following limita-
since the target position follows the actual position, if this distance is exceeded. Too great a 
 of an following limitation might lead to a permanent vibration of the axes. For the optimisation
following limitation, see Can Interpolation 

, 
value  
of the dialogue box on page 61. 

 fol-

ing, a test signal can be used, too. For this, three rectangular im-
ulses are defined as target speed (the overall duration and amplitude can be set). The actual speed 

en try different settings.  
Some basic setting rules: 
 

 In case of a strong following, reduce kp and / or increase kd. 
 

 Too high a D proportion leads to a rough motor operation and to loud noises. 
 

 An increase of td corresponds to a duplication of the D proportion (half kd). 
 

 ki should not be greater than kp. Often, very small values suffice. 
 For the setting of the following limitation, a higher target speed should be chosen. The reduc-

tion of the following limitation leads to a reduction of the following and a flattening of the 
ramps. Reduce the following limitation up to the point, at which the ramp slope is still as high 
as in case of a high following limitation. It might be possible to increase kp further. Then, the 
“Hard limit” option can be activated in order to achieve a higher acceleration. 
 

 
The requirements for the controller can differ considerably from application to application. A smooth 
course of the actual speed with a small following (see Figure) e.g. is a good compromise for many 
application purposes. 
 

 
If the Hard limit option is enabled, the controller output is set to its maximum values, when the
lowing limit is achieved. Otherwise, it has a value corresponding to the deviation. 
For the testing of the controller sett
p
can be used to verify the controller setting. New control parameters are transferred only briefly to the 
drive module during the test and are then replaced again by the previous parameters. The parame-
ters can be tested both at standstill as well as in motion. 
In the beginning, it is best to use the default values and to only th
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Direction dialogue box 

 
 
Every axis (linear axis, rotary axis) driven with the positioning module should have a defined axis di-
rection.  
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If the motor is connected correctly, it should rotate to the right in case of a positive direction and to 
the left in case of a negative direction (viewed from the front). 
Here, the rotation direction of the motor can be adapted so that it corresponds to the defined axis di-
rection of the connected mechanical facilities. For this purpose, a dialogue box can be displayed by 
means of which the axis is moved into the positive or negative direction. 

 

Acceleration dialogue box 

If the analogue mode of operation (current or velocity controller) is activated, the default axis direction 
has to be chosen. Otherwise, the movement of the motor during the switch-on is uncontrolled.  
Note: If the axis direction is changed, the limit switch inputs of the positive and negative limit switch 
are also inverted. 

 
 

he maximum acceleration is the limitation for the acceleration of all motion functions with a ramp 

ck and forth. At the same time, the build-up times of 

T
(profile velocity mode, profile position mode). I.e. the acceleration cannot become greater than this 
value, even if a different parameter (e.g. profile acceleration) contains a higher value. 
The determination of the maximum acceleration can be carried out automatically. For this, a rectan-
gular signal is used in order move the motor ba
the ramps are measured and averaged. This value is limited to 80 % in order to have a certain re-
serve for the control.  
It has to be taken into account that the calculation becomes very imprecise in case of relatively small 
speeds. The target speed should come to about ¼ of the maximum speed or more. 
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Velocity dialogue box 

 
 
The maximum speed is the limitation for the speed of all motion functions with a ramp (profile velocity 
mode, profile position mode). I.e. the speed cannot become greater than this value, even if a different 
parameter (e.g. Target velocity 60FFh) contains a higher value. 

 the mode of operation “Velocity controller with analogue input”, this value corresponds to the In
maximum achievable speed (-10 V …-+10 V –max. velocity ... +maximum speed). See “Operation 
Mode ”on page 43. 
The determination of this parameter can be carried out automatically. Here, it is, however, necessary 
to define a motion sector, since the axis might cover a long way during the acceleration to the maxi-
mum speed and the subsequent braking and may not drive into the mechanical stop. 
See Acceleration dialogue box on page 56. 
In order to determine this motion area, at least one limit point has to be set in which the axis is driven 
to the corresponding spot via a Teach dialogue. In the beginning, both limit points contain the actual 
position. 
The acceleration is by default set to 20 % of the maximum acceleration in order to go easy on the 
mechanical parts, if e.g. the motion sector becomes too small. 
The maximum speed is determined internally and then limited to 95 %, in order to dispose of a good 
reserve for the regulation. 
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Position Controller dialogue box 

 

The position controller is a PID controller with velocity feed forward. This is superimposed on the ve-
locity controller, i.e. the velocity controller has to be set first. By default, the I proportion is set to zero 

 order to avoid an following of the control. A feed forward always leads to better dynamics, but also 
to an following, as does an I proportion unequal to zero. Normally, the default values for the I propor-
tion and the feed forward should be applied.  

For the test of the settings, a test signal is again available consisting of three impulses with different 
signs. The ramp slope can be chosen between the (previously determined) maximum acceleration 
and a maximum ramp (jump). 
In order to be able to assess the settings, the display options speed and following error (control de-
viation) are available. 

in
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The setting of the regulation parameters can be realised as follows: 

. 

to 0. In case of severe faults such 

omes minimal. For this, increase the target speed. 

lowing limitation of the velocity controller. 
 

Set the test acceleration to jump and control the transient behaviour of the control cycle even at 
higher target speeds (speed display). If the axis switches to a permanent vibration, limit the following 
limitation of the velocity controller. 
 
It can be useful for the optimisation to once again vary the velocity controller in order to achieve a 
better course of speed and a smoother motor operation. During the commissioning in a random or-
der, however, one has to make sure that the parameters of the velocity controller have to be stored 
with <Apply> before every switch-over to the position controller. 

 
 

 
Load default values. 
 

 Set test acceleration to maximum acceleration and control the course of speed
 

 Increase kp until a considerable following can be noticed. 
 

 Increase (and / or td) and adapt kp, if necessary, in order to smoothen the course of speed. 
Test different target speeds. Normally, td should be set equal 
as a toothed belt feed forward, it is sometimes reasonable to increase td instead of kd in order 
to achieve a high stability at a low noise level. It has to be taken into account that an increase of 
td by 1 leads to a duplication of kd. 
 

 Set the display to following and change the forward feed factor (and kp), until the following error 
bec
 

 Set the test acceleration to jump and control the transient behaviour of the control cycle even at 
higher target speeds (speed display). If the axis switches to a permanent vibration, limit the fol-

 
Course of the actual velocity (speed) 
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Course of the control d

to be 
d y se ” radio button. 

eviation 
 
The speed amplification is a characteristic parameter for the dynamism of an axis. This parameter is 
not used within the positioning module. A superordinate CNC control such as the ISEL control can 
read this parameter and use it for the optimisation of the sequence of motions. The kv factor is 

etermined experimentally b lecting the “kv_value
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Can Interpolation dialogue box 

 
 
The parameters set here were designed for the modes of operation “Position controller with ramp 
profile” and “Position controller for interpolation” (see “Operation Mode dialogue box” on page 43). 
The two parameters “Life Time Factor“ and “Guard Time“ can be used to activate the watchdog func-
tion of the positioning module (see Monitoring – Guarding on page 75). If the value of one the two pa-
rameters equals 0, the watchdog function is switched off. 
The monitoring of the following error is carried out by means of the two parameters “Time window” 
and “Position window”. If the actual position for the “Time window” time deviates from the target value 
by the “Position window” amount, an internal flag is set. A superordinate control can query this flag 
and react accordingly. 
The axis’ vibration behaviour can be influenced by the “Maximum jerk” parameter. The smaller the 
jerk value, the less the vibration of the axis during the accelerating and braking processes. In return, 
the acceleration and braking process takes longer accordingly. The jerk value can be read in and 
used by the CNC control. Within the final power stage, this parameter is not used. The CNC control 
of ISEL uses this parameter. 
Concerning the axis type, the axis can either be set as a linear or as rotary axis. The CNC control of 
ISEL uses this parameter for the display. Otherwise, the axis type is not used.  
In case of a gantry axis, where two axes are to be moved synchronously, the maximum position error 
can be freely defined. This limit value is monitored only by the slave axis. The master axis does not 
take into account this limit value. If the deviation of position between the master axis and the slave 
axis exceeds this value, the slave axis is immediately stopped with the error code 22 (see section on 
fault states). The related master axis is informed of this error via the CAN bus and stops immediately 
with the error code 28. 
In case of a gantry axis’ slave axis, the user also has the possibility to define the coupling factor. The 
greater the factor, the “closer” the slave axis is connected with the master axis. Thus, the deviation of 
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pos
the 

ition between the two axes is also smaller during the gantry operation. This means: the greater 
coupling factor, the better the gantry operation. But the regulation on the slave axis is unfortu-

er 
e “Test” button has been activated, the test runs automatically. A potential permanent vibration of 

n be interrupted by the “Reset” button. An optimum value is the maximum possible value 
at which the permanent vibration was not yet noticed. The value of the following limitation can also be 
changed via the “Following limitation” data entry field (see also “Velocity Controller dialogue box” on 
page 53). 

Inputs dialogue box 

nately “rougher” The user should always apply the default value as initial value and change it by 
steps of 1 upwards or downwards. In the declaration mode, the user can observe the actual and 
maximum deviation of position between the master and the slave axis by means of the “Set-
tings\Object Directory” menu. 
Too large an following limitation value can lead to a permanent vibration during interpolation. Too 
small a value restricts the motion speed of the axis. It is recommendable to test the set value. Aft
th
the axis ca

 
 
The positioning module disposes of four digital inputs for two limit switches, a reference switch and 
an enabling signal (see “Digital inputs 1 to 4” on page 13). The allocation of the signals to the inputs 
can be made at random, apart from the enabling signal which is always to be led to input 4 (hardware 
connection of input 4 with final stage release).  
The actual status of the inputs can be read via the LEDs. This display corresponds to the state as it is 
evaluated by the control (light green = input is active, grey = input is not active). 
In order to test the limit switch on one axis, said axis can be displaced to the limit switches by means 
of a Teach dialogue (move axis). If the activation of the limit switches via the emergency stop chain 
of the plant would lead to the switch-off of the final stages, the option <Shunt limit switch> can be 
used to set an output of the final stage that should be used to separate the limit switch of this axis 
from the emergency stop chain.  
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Reference Run dialogue box 

 
 
T n  point of an axis. For this, the axis moves with the “Drive 
into the spe  
( s wi tch switches 
o ally, ought to a defined distance (reference distance) from the switching 
p hen  
of the axis accele (see “Acceleration dialogue box” on page 56) in order to go easy on the me-

nical axis during the reference run. In case of a reference run with index signal first the axis 
oves after switch off to the index offset  without considering the index signal. After this the axis 

he reference ru  serves to define the zero
switch” 

slowly) move
ed in one direction, until the switch indicated becomes active. Afterwards, the axis

th the “Drive out of the switch” speed in the other direction, until the swi
ff again. Fin  the axis is br
oint. This is t  the zero point of the axis. The reference acceleration should amount to about 1/10

ration 
cha
m
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moves as long as it recognizes the index signal. After recognition of the index signal the axis moves 

 "Determine Index Offset" over button "Determine Index Offset ..."). After completion of the 
both reference runs the index offset is determined by the positions the reference runs have reached. 
For this the difference position of the two reference runs is calculated. If the difference position is be-
tween 1/4 of the encoder resolution and 3/4 of the encoder resolution the index offset is set to zero. If 
the difference position is out of this range the index offset is set to 1/2 enco r resolution. With "As-

e the set respectivly changed index offs  into the dialog "Refer-

e execution of the reference run. By means 
of <Type and direction of the reference run>, you define e.g. which switch is used and in which direc-
tion the axis is to go. In order to achieve a high precision of the machine’s zero point, a combination 
with the index signal is possible, provided the index signal is connected to the encoder. Likewise, the 
speeds and the reference distance can be set here. Furthermore, there is the possibility to test the 
reference run. 

rnally, the module is switched to the Homing Mode – Reference run CanOpen mode of operation 
the execution of the reference run; then the reference run is started and, after its termination, the 

e run have to be identical for both axes. On the ba-
sis of the values indicated, the control calculates the optimum motion behaviour for both axes. The 

ce distances can be used in order to adjust the deviation of position of both axes in the zero 

Obj

u can directly access all objects and read and / or write the pa-
rameter according to the respective characteristics. A description of all objects can be found in the 
“Object Directory” chapter on page 77. Only users experienced in CanOpen standards may use this 
dialogue box in order to set parameters. All other users shall realise the setting of parameters via the 
“Commissioning” dialogue box (see Commands of the Commissioning menu on page 32).  
The tree view on the left side is subdivided into Communication (DS301), Device Profile (DS402) and 
Manufacturer-Specific Objects. On the right side, the characteristics and the content of the currently 
selected object are displayed. By means of the <Assume> button, you can realise changes in the 
current parameters. <OK> also confirms the current change and closes the dialogue box. 
The “Always update” option has the effect that the value of the currently selected parameters is read 
about 5 times per second from the drive module (in case of an enabled online mode). 
Via the “Save current values in module” button, you can permanently store the currently set values 
(set of parameters) in the drive module (the storing of individual parameters is not possible). 
 

to the reference distance and then sets the zero point of the axis. To determine the index offset first 
you have to drive a reference run without index signal and then a reference run with index signal 
(Dialog

de
etsume Index Offset" you can assum

ence Run". 
The dialogue box comprises all parameters influencing th

Inte
for 
previous mode of operation is switched back to. 
In case of a reference run on one of the two limit switches, note that, during the reference run, the 
output for the shunting of the limit switch (safety circuit) is set in order to prevent the final stages from 
switching off, when the limit switch is activated. 
In case of a gantry axis, the master and slave axis may have different motion parameters and refer-
ence methods. Only the directions of the referenc

referen
point. 

ect Directory dialogue box 
 
The Object Directory dialogue box shows a tree view of all parameters (CanOpen objects) of the 
drive module. Via this structure, yo
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Firmware update 
T the e le ed  memory. Thus, the programme can 
be loaded e fr e e e le, without memory modules having to be replaced. 
The loading of a new softw r n only be realised via the serial interface. 
Apart from the pro amm configurable se ash memory. The 
memory sec r is compos ur segments, th e the current pa-
rameters. A segment-wise eads to the fact t re newly 
written during the normal update, i.e. the set o ters are 
a  t the u ate, ese ar gured w alues. 
Contrary to the normal up te a th
ory and the stored parameter settings are lost. T ramme also works, if 
n ecutab re ex ts in th odul e.g.
It is recommendable in any case to safe the set s a DCF file before carrying out an 
update. 
The program e which is to be loa nto the m
This file must be selected via a corresponding d
process. 

he software of 
asily 

 driv
om th

modu
 outsid
are ve

is stor
 into th
sion ca

 in a r
 modu

ewritable Flash

gr e, the t of parameters is also in the Fl
to ed of fo

deletion l
e fourth segment being used to stor

hat only the first three memory banks a
f parameters is maintained. If new parame

dded due o pd th e confi ith default v
date, the upda  vi e bootstrap loader deletes the complete Flash mem-

his possibility to load the prog
o ex le softwa is e m e,  after a failed normal update. 

 of parameters a

m ded i odule is read in from a hex file (e.g. DCCON.HEX). 
ialogue box. Afterwards you can launch the update 
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Ca

Ov

The main part of the communication is handled via the communications objects SDO (Service Data 
Object) and PDO (Process Data Object).  
Each CanOpen participant has a reserve of variables and parameters that are arranged in an object 
directory with defined addresses and that can be read or written via the network. 
 
A CanOpen participant can be subdivided into three functional blocks: 

Communication Object directory Application 

nOpen protocol 

erview 
The communication in CanOpen networks is based upon CAN data packages the content (max. 8 
bytes) and target address of which are used by the CanOpen protocol. 

Sending and receiving of commu-
nication objects. 

SDO, PDO, SYNC, etc. 

Administration of communications 
parameters. 

Interface to internal variables and 
parameters. 

Application programme, e.g. con-
trol of a drive, I/O administration. 
Implementation of the device pro-

file. 

 
Apart from the two objects for the data transfer, there are still further communications objects, e.g. for 
the synchronisation or error messages. All in all, the following CanOpen objects are supported: 

Communications object Short description 

Universal communications channel for the reading and writing of all ob-
ined in an objects directory. Slower than PDO since the object 

has always also to be transferred and since a feedback via a sec-
ond SDO has to be realised.  

SDO 
jects conta
address 

PDO Communications channel for the exchange of process data. Fast transfer, 
sin tocol overhead.  ce the data are sent without pro

EMCY Em fer of error messages. ergency object for the trans

SYNC ynchronous operation of several bus 
pa
The synchronisation object allows a s

rticipants. 

NODE GUA  of cyclical mes-RDING Monitoring of the bus participants through the exchange
sages. 

NMT OBJECT Control of the basic states of all bus participants. 

 
The following figure tries to display the communication with a CanOpen device via SDO or PDO.  
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CAN address 
e.g.  + SDO  
o. PDO adr.

17 Error 
recognition

CAN package
Any data (max. 8 bytes)

SDO
Index Sub- 

index
Flags 
r/w...

e.g. target position
(607A object, 32 bit)   

Data (max. 4 bytes)
PDO

Data (max. 8 bytes)

Object X
(16 Bit)

Object Y
(8 bit)

Parameters and data of the control

CAN

CANOpen

Control level

CANOpen control 
e.g. PC

CANOpen participant
e.g. I/O module

Or

CANOpen participant
g. Drive,e.

node adress   17

SDO

Index S
in

Flags 
r/w...

ub- 
dex

Data (max. 4 bytes)

Index 60
Sub-index 0

Variable for
target position

7AObject
Directory

e.g. target position
(607A object, 32 bit)     

PDO

PDO mapping
Table

Object X Target position
Ject 
Ob-

Read or write

write

CAN line

..........

Read or 

Principle of the data transfer in the CANOpen 
network via SDOs and PDOs
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SD

 node number (node ID) of the device. 

O 
The Service Data Object (SDO) makes it possible to access the object directory of a CanOpen de-
vice. An SDO always uses two CAN objects with different IDs, since this protocol is always con-
firmed. An SDO creates a communications channel between two CanOpen participants. The device 
the object directory of which is accessed is the server of this SDO. 
Each CanOpen device should dispose of a default SDO. The identifier of the Can objects related to 
this default SDO result from a defined Can address plus the
 

0x600 + 
Node ID

SDO Client

SDO Server  Object 
Directory

Data

0x580 + 
Node ID

Data

Command
Specifier

Index
low byte

Index
High byte

Sub-index Data byte
0

Data byte
1

Data byte
2

Data byte
3

DataAddressFlags

 
The conten
e.g., if an o

t of the first byte of an SDO (Command Specifier) controls the communication and defines 

nd have to be ignored. The number of 
ata bytes can be given in the Command Specifier; it is, however, also defined by the data type of 

the object to be transferred. 
Basically, there are two different types of an SDO transfer: 

• parameters with a length of 1-4 bytes are transferred with an SDO telegram (Expedited Transfer). 

• data with a length of more than 4 bytes are transferred in several successive SDO telegrams 
(Normal Transfer). 

In case of the UVE8112 drive module, all parameters can be transferred in the framework of the “Ex-
pedited Transfer”, with the exception of the objects 1008h (device name), 1009h (hardware version), 
100Ah (software version) and 2081h (trace data). The objects given do not have to be used in the 
normal operation. 
 

bject is read or written. 
An SDO message always consists of 8 bytes, irrespective of the fact, how many data bytes are really 

rred. The unused data bytes can contain any values atransfe
d
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Overview of the possible values of the command specifiers in case of the "Expedited Transfer": 

Requirement (Client) Response (Server) 

Command specifier Command Number of 
specifier data bytes 

0x42 Not specified 

Read object (upload 
reques

Content of the object 

0x4F 1 

0x4B 2 

0x47 3 

t) 0x40 (upload response) 

0x43 4 

Command specifier Command 
specifier 

Number of 
data bytes 

0x22 No data 

0x2F 1 

0x2B 2 

Write object 
quest) (download re

0x27 3 

0x23 4 

Confirmation 
(download response) 0x60 

Command specifier Interruption of the 
unication 0x80 

Dat nclude a o c eason rruption. 

SDO comm

a bytes i n error c de indi ating the r  for the inte

 
e O e inter pa ant for different reasons.  error codes 

or 
code 

Th  SD transfer can b rupted by a rticip The following
can be indicated by the drive module. 

SDO interrup-
tion err

Meaning 

0x05030000 Toggle Bit was not changed 

0x05040000 SDO protocol timeout exceeded 

0x05040001 Command specifier invalid or unknown 

0x06010001 Read access to write-only object 

0x06010002 Write access y objeto read-onl ct 

0x06020000 Object not existing in the object directory 

0x 00 h m e 0604 41 Mapping for t is object is ad issibl

0x060400 Incompatibility of a parameter 43 

0x06060000 Hardware error 

0x06070012 Data type is not correct. The service parameter is too long 

0x06090011 Sub-index not existing 

0x06090030 Range of values of the parameter exceeded 

0x06090031 Parameter value too high 

0x06090032 Parameter value too small 

0x06090042 Number and length of the parameters to be mapped exceeds the PDO length 

0x08000000 General error 

0x08000022 Parameter cannot be written or stored due to the current device status (mode of operation, 
etc.) 
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Example 1: 
l position (ob 64h). A on 9000 0h is sent Que

back. 
ry of the actua ject 60 s a resp se, the value 16 00d = 0101DFA

0x40
DataAddresCS s

0x64 0x60 0x00 0x00 0x00 0x00 0x00

0x43 0x64 0x60 0x00 0xA0 0xDF 0x010x01
ServerCl

a le 
t co 0 lu 1Fh.

ient

 
Ex mp 2: 
Se  the ntrol word (object 6 40h) to the va e: 00   

0x22
DataAdCS dress

0x40 0x60 0x00 0x1F 0x00 0x00 0x00

0x60 0x40 0x60 0x00 0x00 0x00 0x000x00
ServerCl

PD
ss Data Object (PDO) is a Can message with a defined identifier containing one or several 

ients possible) knows the arrangement 
directory. The ta-

e a PDO (1-8 bytes) depends on 

Mapping 
A CanOpen device can dispose of several Receiv  PDOs and Transmit PDOs. The Mapping for the 

ned in the object 1600h; for the next R_PDOs in the objects 1601h, 1602h, etc., 
 parameters as of Index 1A00h are given in the object directory. 

h efault arrang of the o n O2 of odule is illus-
trated. The mapping can be changed or extended at all times  PDOs of the module, it is possi-

e ap

Byte 0

ient

 

O 
A Proce
objects with address information. The recipient (several recip
of the objects in this Can frame due to the Mapping table for this PDO in its object 
ble is either preset firmly or written before the sending of the PDOs. 
Th  receipt of a PDO is not confirmed by the recipients. The length of 
the number and length of the contained objects.  

e
first R_PDO is contai
the T_PDO mapping
In t e figure, the d ement bjects i the Receive PD

. For all
 the drive m

bl to m  up to 4 objects. 

Objekt XObjekt X
Byte 1

Object2
Byte 0

0x300 + 
Node ID

PDO Producer

Data

R_PDO2 with default settings

PDO Consumer  

Object1
Byte 0

Object1

Modes of 
Operation

Object1
Control word

Byte 1

Object2

R_P  M

1
2
3
4

0x 6040 00 10   Object1

.....

DO2 apping
20

0x
0x

 606
 000

0x 000 ed

0 00 08   Object2
0 00 00   not used
0 00 00   not us

Index Sub-
index

Length
In bit  
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Procedure for the setting of the mapping: 
The setting of the mapping is carried out via SDO.  

e try x 0 in fines the number of a . 
Before the  changed, sub-index 0 must be set to 0 in ord deactivate the map-
ing.  

 mapping entries can be described as of sub-index 1.  
rresponding n  obje ce again  in the  0. If an object 
 or if the length of the PDO ed nsfe ted with a cor-

responding error message. 

Types of transfer 
sfer of PDOs can be triggered by three different events: 

 event (e.g. change of a status) or an internal timer. 

f the PDO vi ote req R  o

he f a SYNC m

re, two types of transfer are distinguished: 

transfer. Synchrono DOs a sf ct. 

 transfer. Asynchronous PD sferred at any given poi

Th  en  under sub-inde
 mapping can be

 the mapping table de ctive objects in the PDO
er to 

p
Afterwards, the
At t
can

he end
not be

, the co
 mapped

umber of cts is on
 is exce

 entered
e SDO tra

 sub-index
r is interruped, th

The tran

• by an internal

• by the query o a a rem uest (RT  Can bject). 

• by t  receipt o essage. 
 
Furthermo

• synchro

asynchrono

nous 

us

us P re tran

Os can be tran

erred directly after the SYNC obje

• nt in time. 
 
SYNC SYNC SYNC SYNC SYNC

Time
Synchronous Asynchronous  

f nchronous PD n again ivided into two types: 

• Cyclic PDOs are transferred periodically according to an adju table number of SYNC impulses 

ignal, but not periodically. 

 
The trans er of sy Os ca  be subd

s
(1-240). 

• Acyclic PDOs are released by an internal event. They are transferred synchronously with the 
SYNC s

 
SYNC SYNC SYNC SYNC SYNC

Time
Cyclic PDO Acyclic PDO  

s is m  via PDO co
ve  th  o ex 1 h a O . The 

 
The setting o
gi

f the type of transfe
e object directory fo

r of PDO
r R_PDOs as

ade
f ind

mmunication
nd for T_PD

s parameters that are 
s as of index 1800hn in 400

following table shows an overview of the types of transfer and allocation to the parameter transmis-
sion type. 
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pe no. Cy- Acy SyTy n-

nous 

Asyn

nous 

RTR Description 
clic clic chro- chro- only 

0  x x   Transfer to SYNC, but not periodical 

1-240 x  x  O f ry xth
c e data C. 

 TPD
RPDO: appl

: trans
i
er after eve
ation of th

 SYNC. 
 at the xth SYN

241 251  Reserv-     ed. 

252  x  x Objects in the PDO are updated with every SYNC, but 
n demand (RTR). 

 
only sent upo

253 x  the updated n the 
TR is eiv

    x Objects in  PDO are and sent whe
R  rec ed. 

254  x  Not used.   

255 vent- troll  
ge of th a

timer. 

    x  E
chan

con ed PDO. The
e mapped p

transfer is triggered by a 
rameter or an adjustable 

 

NC SY
The SYNC signal provides a common cycle which can be used by all connected participants e.g. for 

NC object is sent by a CanOpen participant and received by all devices 
nous o .  

obje efault set to x s a ve iority within the 
Can network. No data bytes are transferred with the SYNC. 

terpolation mode of operation. 
hand the time interval of the 

YNC signal; for this, the value (in µs) in the object "Communication Cycle Period" 1006h has to be 

EMCY 
Emergenc es are triggered by internal errors in the d  sen h priority to the 

an bus. A superordinate control can thus react very quickly to an abnormal behaviour of individual 
omponents.  

he emergency message is characterised by the identifier 0x80 + node number. 
h cy object, 8 d tes are red for the error descri structure of an 

emergency message looks as follows: 

the PDO transfer. The SY
partici
The id

pating i
entifier 

n a synchro
of the SYNC 

peration
ct is by d  0 80 and has thu ry high pr

 
The SYNC signal plays an important role for the drive module in the In
The superordinate control must communicate to the module before
S
entered. 
 

y messag evice and t with a hig
C
c
By default, t
Wit  the emergen ata by transfer ption. The 

 

0x080 + 
No

1 byteID 2 bytes 5 sbyte

de-ID
Emergency

EE
 error code
C

Error 
register

Manu turer-s
M

fac pecific error field
EC

 
e t t ain the f ault t  oc  3 r register 
bj 10 d wh d  rough clas fication of the type of error. The last 5 

ytes may contain manufacturer-specific error information. 
See Fault states on page 29. 

rd byte, the erroTh  firs wo bytes cont error code o the f hat curred. In the
01h) is transferre ich only inclu es a si(o ect 

b
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Network management - NMT 
agement adm  the co a  tions ants in the 

CanOpen network. Here, a master-slave configuration is tak  basis, in which an NMT master 
n ols a e r pa icipants (NMT es). 

Status cha ndividual or all NMT slaves (Start, Stop, Reset...) are triggered by an NMT object 
th  C 0. T  s e T ster and al o data 
te he a o term g e  

m time a

The network man inisters mmunic tion’s basic func
en as a

 of the particip

co tr nd regulates the stat
nges of i

 of all othe rt  slav

wi  the an identifier 0x00 his object is ent by th  NM ma ways possesses tw
by
data byte defines, if all slav

s. T  first byte contains 
es are add

 command c
ressed at t

de de
he sa

inin
e 

the state of th
 or if individu

 NMT slave. The second
l nodes only are used. 

CS

ID = 0x000

NMT Master

NMT Slave 

2 data bytes

NMT Object

NMT command

0 All nodes receive the NMT 

1 - 127

command.

.....

NMT Slave 

Recipient

Node ID

dic d
receives the NMT com
Only the in ated no e 

mand.
 

 
Com nd S) of the NM

CS Meaning 

ma  code (C T object 

0x0 de“  th ratio stat1 “Start Remote No  Activate e Ope nal e 

0x02 “Stop Remote Node“ Activate the Stopped state 

0x80 “Enter Pre-Operational“  Activate the Pre-Operational state 

0x8  Node“  set of al te  1 “Reset Re l parame rs and restart 

0x82 “Reset Communication“ Reset of the communications d restart  parameters an

 
Exa le:

in l n  the Operat
mp  

Br g al odes into ional state 

0x01
IDCS

0x00NM NMT SlavesT ster  

nOp an internal state machine which con  
n ols th f the node. T s transitions  

events or by the receipt of NMT objects. 

 Ma

Status diagram 
 
Every Ca
co

en participant dispo
e communication be

ses of 
haviour o

sists of four states and
 are triggered by internaltr  he statu
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Power ON or hardware reset

Initialisation

Pre-Operational

Stopped

CS=0x01

CS=0x80
CS=0x02

CS

Reset communication

Operational

=0x80

CS=0x01
CS=0x02

CS=0x82
Reset node

x81

plete
A on

 th Pr ib nd r re  I  
cati e, except for the Guarding. 

 
Effects of the states on the processing of communications objects: 

Initialisat Pre io nal ped 

CS=0

Initialisation com d
utomatic transiti

 
 
In e " e-Operational" state it is not poss le to se  o ceive PDOs. n the "Stopped" state, no
communi on whatsoever is possible with the nod

 

 ion -Operat nal Operatio Stop

PD    X O  

SD  X O X  

SY obj  NC ect X X  

EM objCY ect  X X  

Bo  o  ot-up bject X   

N
N

M obj
o ua

  T 
de G

ects inc.  
rding 

X X X 

 

B
After a successful initialisation, the module sends a boot-up o ch notifies the NMT master of 

e ct th ila as a hieved the Pre-Operational bject 
e e i rdi d ins a ta e with the fi

oot-Up object 
bject whi

th fa at the node is ava ble and h c state. The boot-up o
us s th dentifier of the gua ng object an conta  da byt rm value 0. 

0x700 + 
e IDNod

0x00
 

ID

Monitoring – Guarding 
The guarding includes the monitoring of all NMT slaves by the master (node guarding) as well as the 
automatic self-interruption of the slaves in case of a failure of the NMT master (life guarding). 
For this purpose, the master sends in regular time intervals (guard time), which can be set separately 
for every node, a request telegram (RTR) for the guarding object of the respective slave.  

Byte 0
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The NMT slave replies within the life time (= guard time x life time factor) with the guarding object, 
n one data by  curren ta d bit. 

ggle bit has a value of 0 and ch n alue (0, 1, 0, 1…) with the fol-
lowing guarding telegrams. If, within the life time, no response with toggle bit value is sent 

c or if  n d state, the master has 
e ard ac the quest of the guarding er and 
n y b  e e no . 
e T r  the maste e  

le s a

whi
Upo

ch con
n the first query, the to

tains – i te - the t NMT s te an
a

 a toggle 
ges its v

the correct 
ba k the NMT state does ot match the expecte to assume an error.  
Th  gu ing for a node is tivated with  first re object by the mast
ca  onl e switched off again through a res t of th de
Th  NM  slave monitors the incoming que ies of r and switch s to the fault state, if the
te gram  for the life-time period fail to appe r. 
 

0x700 + 
Node ID

NMT Master NMT Slave 
0x700 +
Node ID

 1 data byte

RTR

toggle 
bit

Bit7

0x04 pedStop

Bit 0 - 6

NMT status

05 eratiOp onal0x

0x7F Pre-Operational
 

Example: 
he module is in the Operational state. After the master does no longer sent a guarding request, the 

ife time elapsed. 

 

T
module changes to the fault state, when the l
 

NMT Master NMT Slave 
RTR

Life-Time

Life-guarding error 

(Operational)

 

Guar
0x05

d time

RTR

0x85

RTR

0x05
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Object Directory 
The object directory contains a eters a f ule th read or written 
via the Can network. The entries in the directory are characte y a 16-bit index and a 8-bit sub-

de . 

C ca arameter
The range of 1000h to 1FFFh is reserved for the communication parameters of a CanOpen device. 

e mm f th du ftwa s structured acco
3 V4 llowing, s isted d d ribed that 

control the communications behaviour. 

General communications
Dev

Index Sub Name Type Attrib Map Default 
value 

Meaning 

ll param and vari bles o  the mod
rised b

at can be 

in x

ommuni tions p  

Th  co unications part o e drive mo le so re i rding to the specification 
DS 01 .0. In the fo all parameter  are l  an esc are used for this and that 

 parameters 
ice type 

1000 00 Device type d 32 92  Unsigne RO N 0x000201 Device type

The device type indicates which device profile is used and ind of device this is (e.g. servo 

Error register 

Index Sub Name Type Attrib Map ult 
lue 

Meaning 

which k
drive = 02h). Bit 0-15: device profile 402 = 192h.

 

Defa
va

1001 00 Error register 0 Unsigned 8 RO Y 0x0 Error register 

The or  r ica rred. nt as part of 
ion of the error is found  

00

 err register contains a
e. A more pre

ough classif tion of an error that occu  It is also se
the emergen
(1

cy messag cise designat in the error memory
3h). 

general 
errorCurrentVoltage-Commu-

nication
Dev. prof.-

specific--

it    7 123456 0

  

Manufac giste

 ub ttrib ap efault 
lue 

B

 
turer-specific status re r 

Index S Name Type A M D Meaning 
va

Manufacturer-1002 00 Unsigned 32 RO Y 0x00 
specific status regis-
ter 

Manufacturer-specific 
status register 

Is c ntlurre y not used. 
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Error memory 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

1003  Pre-defined error the 
red). field 

RECORD    Error memory (list of 
last errors that occur

1003 00 Number of errors Unsigned 8 RW N 0 Number of the errors oc-
curred. 

1003 01 Standard error field Unsigned 32 RO N 0x00000000 Current error. 

1003 02 Standard error field Unsigned 32 RO N 0x00000000 Last but one error. 

1003 03 Standard error field Unsigned 32 RO N 0x00000000 Second from the last er-
ror. 

1003 04 Standard error field Unsigned 32 RO N 0x00000000 Third from the last error. 

d error field ed 32 0  of 5 errors is A maximum
stored. 

1003 05 Standar Unsign RO N 0x0000000

The e
ob

rror me ccurred in the device and where
je t.  

 th f registered errors. 

h n r re m ed  

 wr e  the or m

32 s e r cod EE e  
s th ). 

mory includes the errors that o  fed back via emergency 
c

• The sub-index 0 contains e number o

Eac ew error is saved; the preceding e rors a ov downwards in the list. • 

The iting of an "0" on the sub-index 0 d letes err emory. • 

The -bit long error entrie  consist of th  erro e ( C, see emerg ncy object) in the lower 2• 
byte and additional information in e upper 2 bytes (MEC

Additional information Error code

Upper 16 bits Lower 16 bits

 
 

C  e 

efault 
alue 

OB ID Sync messag

Index Sub Name Type Attrib Map D
v

Meaning 

COB ID Sync mes-
sage 

Unsigned 32 CONST 000080  N 0x00 Identifier of the SYNC1005 00 
message. 

The er  S mes e w u

SYNC inte al 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

 low  11 bits include the identifier of the ync sag hich the mod le can receive. 
 

rv

1006 00 Communication cy-
cle period 

Unsigned 32 RW N 0 Length of the SYNC inter-
val in microseconds. 

Interval between two successive Sync telegrams. For the Interpolation mode of operation, the exact 
value in µsec has to be entered. In the other modes of operation, this parameter is not evaluated.  
 

Device name 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

1008 00 Manufacturer's de-
vice name 

Visible string RO N  Device name. 
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Hardware version 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

100
hardware version ber. 

9 00 Manufacturer’s Visible string RO N  Hardware version num-

 
ware version Soft

ame Type Attrib Map Default Meaning Index Sub N
value 

100A 00 Manufacturer’s soft-
ware version 

Visible String RO N  Software version number. 

 
Node number 

Index Sub Type Attrib Map Default 
value 

Meaning Name 

100B 00 Node ID Unsigned 32 RO N  Node number. 

 
Guard time 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

100C 00 Guard time Unsigned 16 RW N 200 Interval between two 
guard telegrams in milli-
seconds. 

See "Monitoring – Guarding" on page 75. 
  

Life-time factor 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

100D 00 Life-time factor Unsigned 8 RW N 3 See below. 

Life-time factor x guard time = time, until the module switches to the fault state, if guard telegrams fail 
to appear. 

Stor

Ind  Meaning 

 
e parameters 

e Sub Name Type Attrib Map Default 
value 

x

101   Store parameters. 0  Store parameters RECORD  

1010 00 Number of types of mem-
ory. 

Largest supported 
sub-index 

Unsigned 8 RO N 1 

1010 N 0x00000001 Store all parameters. 01 Save all parameters Unsigned 32 RW 

By writing the four characters 's' 'a' 'v' 'e' in the ASCII code (0x 65 76 61 73) on the sub-index 1, all 

Th
storable parameters of the module are saved permanently and internally. 

is comprises:  

• Communication parameter: PDO parameters (except PDO-ID), PDO mapping, guarding parame-
ters, Sync interval. 

 79 



 
CanOpen protocol Positioning module UVE8112, IMD10 

• All writable device profile parameters except for Control word, Interpolation Data and Interpola-
tual-Buffer-Size. 

a pecific parameters: offset v f t a uts. 

Load de lt p

Index Sub Name Type Attrib Map Default 
value 

tion-Ac

• 

 
Manuf cturer-s alues o he an logue inp

fau arameters 

Meaning 

1011  Restore default pa- REC
rameters 

ORD    Load default parameters. 

1011 s
x 

d 8 1 b00 Largest 
sub-inde

upported Unsigne CONST N  Num er of options. 

1011 01 Restore all 
parameters 

Unsigned 32 0x00 1 Load all p meters with 
default values. 

default RW N 00000 ara

1011 02 Restore communica-
tion default parame-
ters 

nsigned 32 0
rameters al-
ues. 

U RW N x00000001 Load communications pa-
with default v

By writing the four characters 'l' 'o' 'a' 'd' in the ASCII code (0x 64 61 6F 6C) on the sub-index 1, all 
parameters are set to their default values. By ignature on sub-index 2, only communica-
tions param ult values are loa

 
High-resolution time stamp 

Index Sub Name e Default
value 

Meaning 

 writing the s
eter with defa ded.  

Typ Attrib Map  

1013 00 High-resolution time 
stamp 

Unsigned 32 R 0 High-resolution time 
 (µs). 

W Y 
stamp

Synchronisation of the interpolation cycle in mode 2. 
 

 Error message 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

the interpolation 

COB ID

1014 00 COB ID emergency 
message 

d 32 + 
 

of the error 
message. 

Unsigne RO N 0x080 
Node ID

Identifier 

 
Identity object 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

1018  Identity object RECORD    SDO parameters of the 
module. 

1018 00 Number of entries Unsigned 8 CONST N 3 Number of entries. 

1018 01 Vendor ID Unsigned 32 RO N 0x00000031 Registered manufacturer 
ID. 

1018 02 Product code Unsigned 32 RO N 0x00DC8112 Product number. 

1018 03 Revision number Unsigned 32 RO N  Version number. 
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SDO parameters 

Index D
v

anSub Name Type Attrib Map efault 
alue 

Me ing 

1200  Server SD
rameters 

ECORD  SDO ters of the 
module. 

O pa- R   parame

1200 00 Number of entries Number of entries. Unsigned 8 CONST N 2 

1200 01 COB ID Client-
>Server (rx) 

Unsigne 0 + No- Identifier of the Can ob-
ject which is sent to the 
module. 

d 32 RO N 0x60
de ID 

1200 02 COB ID Server-
>Client (tx) 

Unsign  + No- Identifier of the Can ob-
ject which is sent by the 
module. 

ed 32 RO N 0x580
de ID 

See “SDO" on page 69. 

PDO / Mapping parameters 
The drive controller supports 4 Receive and 4 T t PDOs with variable mapping 4 ob-
jects per PD . The type of tran er can be a  ad pen of 
the PDOs can be changed, but not stored. All e 
stored and must therefore no configur  a res made. " on 
page 71 for  description of the types of trans pping

 
Receive PDO1 – communications parameters 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

ransmi of up to 
O sf ny possible way

other paramete
missible in CanO
rs (type of transfer, map

. The identifier 
ping) can b

t be re ed every time
fer and the ma

et has been 
 procedure. 

See "PDO
 a

1400  R_PDO1 parameters RECORD    Comm. parameters. 

140 entries. 0 00 Number of entries Unsigned 8 CONST N 2 Number of 

140  RxPDO1. 01 COB ID  Unsigned 32 RO N 0x200+Node 
no. 

Identifier of the0 

1400  type Unsigned 8 RW Transfer type of the PDO.  02 Transmission N 1 

 

Rece  parameters 

Inde ype Attrib Ma efault 
value 

Meaning 

ive PDO2 – communications

x Sub Name T p D

1401 RD    Comm. parameters.   R_PDO2 parameters RECO

1401 Unsigned 8 CONST N 2 Number of entries.  00 Number of entries 

1401  32 RO N 0x300+Node 
no. 

Identifier of the RxPDO2.  01 COB ID Unsigned

1401 02 Transmission type Unsigned 8 RW N 1 Transfer type of the PDO. 

 

R munications eters 

  b p
lue 

eceive PDO3 – com  param

Index Sub Name Type Attri Ma Default 
va

Meaning 

1402  R_PDO3 parameters RECORD    Comm. parameters of the 
3rd receive PDO. 

1402 00 Number of entries Unsigned 8 CONST N 2 Number of entries. 

1402 01 COB ID  Unsigned 32 RO N 0x400+Node 
no. 

Identifier of the RxPDO3. 

1402 02 Transmission type Unsigned 8 RW N 1 Transfer type of the PDO. 
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R munications eters 

Index Sub Name Type Attrib Map t 
lue 

Meaning 

eceive PDO4 – com  param

Defaul
va

1403  R_PDO4 parameters RECORD     Comm. parameters.

1403 00 Number of entries Unsigned 8 CONST N 2 Number of entries. 

1403 01 COB ID  Unsigned 32 RO N 0x500+Node 
no. 

Identifier of the RxPDO4. 

140 Transfer type of the PDO. 3 02 Transmission type Unsigned 8 RW N 1 
 
Receive PDO1 – mapping parameters 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

1600  R_ PDO1 mapping RECORD    Mapping parameters. 

1600 00 No. of obj. in PDO Unsigned 8 RW N 1 Number of objects. 

160 pping of the 1st object. 0 01 Mapping for 1st obj.  Unsigned 32 RW N 0x60400010 Ma

1600 02 Mapping for 2nd obj.  Unsigned 32 RW N 0x00000000 Mapping of the 2nd object. 

1600 03 Mapping for 3rd obj.  Unsigned 32 RW N 0x00000000 Mapping of the 3rd object. 

1600 04 Mapping for 4th Obj.  Unsigned 32 RW N 0x00000000 Mapping of the 4th object. 

 
Rec e 

Ind Meaning 

eiv PDO2 – mapping parameters 

ex Sub Name Type Attrib Map Default 
value 

1601  R_ PDO2 mapping RECORD    Mapping parameters. 

1601 00 No. of obj. in PDO Unsigned 8 RW N 2 Number of objects. 

1601 01 Mapping for 1st obj.  d 32 10 the 1st object. Unsigne RW N 0x604000 Mapping of 

1601 02 Mapping for 2nd obj.  Unsigned 32 RW N 0008 Mapping of the 2nd object. 0x6060

1601 03 Mapping for 3rd obj.  Unsigned 32 RW N 0x00000000 Mapping of the 3rd object. 

1601 04 ing for 4th obj.  Unsigned 32 RW N 0x00000000  4th object. Mapp Mapping of the

 
Receive PDO3 – mapping parameter 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

1602  R_ PDO3 Mapping RECORD   Mapping parameters.  

1602 00 No. of obj. in PDO Unsigned 8 RW N 2 Number of objects. 

1602 01 Mapping for 1st obj.  Unsigned 32 RW N 0x60400010 Mapping of the 1st object. 

1602 02 Mapping for 2nd obj.  Unsigned 32 RW N 0x607A0020 Mapping of the 2nd object. 

1602 03 Mapping for 3rd obj.  Unsigned 32 RW N 0x00000000 Mapping of the 3rd object. 

1602 04 Mapping for 4th obj.  Unsigned 32 RW N 0x00000000 Mapping of the 4th object. 
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Receive PDO4 – mapping parameters 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

1603  R_ PDO4 mapping RECORD    Mapping parameters. 

1603 00  in PDO Unsigned 8 RW N 2 objects. No. of obj. Number of 

1603 01 Mapping for 1st obj.   60400010 bject. Unsigned 32 RW N 0x Mapping of the 1st o

1603 02 Mapping for 2nd obj.  60810020 Unsigned 32 RW N 0x Mapping of the 2nd object. 

1603 03 Mapping for 3rd obj.  0000000 ct. Unsigned 32 RW N 0x0 Mapping of the 3rd obje

1603 04 Mapping for 4th obj.   00000000 Unsigned 32 RW N 0x Mapping of the 4th object. 

 
Transmit PDO1 – communication parameters 

Ind Attrib Map Default 
value 

Meaning ex Sub Name Type 

1800  T_PDO1 parameters RECORD    Comm. parameters. 

1800 00 Number of entries Unsigned 8 CONST N 2 Number of entries. 

1800 01 COB ID  Unsigned 32 RO N 0x180+Node 
no. 

Identifier of the TxPDO1. 

1800 02 Transmission type Unsigned 8 RW N 1 Transfer type of the PDO. 

180
for TxPDO1 (in [100 µs]). 

0 03 Inhibit time Unsigned 16 RW N 50 Minimal sending interval 

180 04 Compatibility entry Unsigned 8 RW N 0 No function. 0 

1800 05 Event timer Unsigned 16 RW N 0 Timer for cyclic sending 
(unit: [1 ms]). 

 
T O ation rs 

Index Sub Name Type Attrib Map Default 
value 

ransmit PD 2 – communic  paramete

Meaning 

180  T_PDO2 parameters RECORD    Comm. parameters. 1 

1801 00 Number of entries Unsigned 8 CONST N 2 Number of entries. 

1801 01 COB ID  d 32 de the TxPDO2. Unsigne RO N 0x280+No
no. 

Identifier of 

1801 02 Transmission type Unsigned 8 RW N 1 Transfer type of the PDO. 

1801 03 nsigned 16 RW N 50 interval 
for TxPDO2 (in [100 µs]). 

Inhibit time U Minimal sending 

180 04 Compatibility entry Unsigned 8 RW N 0 No function. 1 

1801 05 Event timer Unsigned 16 RW N 0 Timer for cyclic sending 
(unit: [1 ms]). 
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Transmit PDO3 – communication parameters 

Type Attrib Map Default Meaning Index Sub Name 
value 

1802  T_PDO3 parameters RECORD   Comm. parameters.  

1802 00 Number of entries Unsigned 8 ST CON N 2 Number of entries. 

1802 01   Unsigned 32 RO N 0x380+Node 
no. 

COB ID Identifier of the TxPDO3. 

1802 02 Transmission type Unsigned 8 RW N 1 Transfer type of the PDO. 

180 03 Inhibit time Unsigned 16 RW N 50 Minimal sending interval 
for TxPDO3 (in [100 µs]). 

2 

1802 04 Compatibility entry d 8 . Unsigne RW N 0 No function

1802 05 Event timer Unsigned 16 RW N Timer for cyclic sending 
(unit: [1 ms]). 

0 

 
Transmit PDO4 – communication parameters 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

1803  T_PDO4 parameters RECORD    Comm. parameters. 

1803 00 Number of entries d 8  ntries. Unsigne CONST N 2 Number of e

1803 01 COB ID  Unsigned 32 RO N Node 
. 

Identifier of the TxPDO4. 0x480+
no

1803 02 Transmission type Unsigned 8 RW N 1 Transfer type of the PDO. 

1803 03 Inhibit Time Unsigned 16 RW N 50 Minimal sending interval 
for TxPDO4 (in [100 µs]). 

1803 04 Compatibility entry Unsigned 8 RW N 0 No function. 

1803 05 Event timer d 16 cyclic sending 
). 

Unsigne RW N 0 Timer for 
(unit: [1 ms]

 
Transmit PDO1 – mapping parameters 

  p
ue 

Index Sub Name Type Attrib Ma Default 
val

Meaning 

1A00  T_ PDO1 mapping RECORD    Mapping parameters. 

1A00 00 No. of obj. in PDO Unsigned 8 RW N 1 Number of objects. 

1A00 01 Mapping for 1st obj.   60410010 Unsigned 32 RW N 0x Mapping of the 1st object. 

1A00 02 Mapping for 2nd obj.  Unsigned 32 RW N 0x00000000  object. Mapping of the 2nd

1A00 03 Mapping for 3rd obj.  000000 ject. Unsigned 32 RW N 0x00 Mapping of the 3rd ob

1A00 04 Mapping for 4th obj.   00000000 Unsigned 32 RW N 0x Mapping of the 4th object. 
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Tran

Ind ng 

smit PDO2 – mapping parameters 

ex Sub Name Type Attrib Map Default Meani
value 

1A01  T_ PDO2 Mapping RECORD    Mapping parameters. 

1A01 00 No. of obj. in PDO Unsigned 8 RW N 2 Number of objects. 

1A01 01 Mapping for 1st obj.  Unsigned 32 RW N 0x60410010 Mapping of the 1st object. 

1A0 610008 Mapping of the 2nd object. 1 02 Mapping for 2nd obj.  Unsigned 32 RW N 0x60

1A01 03 Mapping for 3rd obj.  Unsigned 32 RW N 0x00000000 Mapping of the 3rd object. 

1A01 04 Mapping for 4th obj.  Unsigned 32 RW N 0x00000000 Mapping of the 4th object. 

 
smit PDO3 – mapping parameters Tran

Index Sub Name Type Attrib Map Default 
value 

Meaning 

1A02  T_ PDO3 mapping RECORD    Mapping parameters of 
the 3rd Transmit PDO. 

1A02 00 No. of obj. in PDO Unsigned 8 RW N 2 Number of objects. 

1A02 01 Mapping for 1st obj.  Unsigned 32 RW N 0x60410010 Mapping of the 1st object. 

1A02 02 Mapping for 2nd obj.  Unsigned 32 RW N 0x60640020 Mapping of the 2nd object. 

1A02 03 Mapping for 3rd obj.  Unsigned 32 RW N 0x00000000 Mapping of the 3rd object. 

1A02 04 Mapping for 4th obj.  Unsigned 32 RW N 0x00000000 Mapping of the 4th object. 

 
Transmit PDO4 – mapping parameters 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

1A03  T_ PDO4 Mapping RECORD    Mapping parameters. 

1A03 00 No. of obj. in PDO Unsigned 8 RW N 2 Number of objects. 

1A03 01 Mapping for 1st obj.  Unsigned 32 RW N 0x60410010 Mapping of the 1st object. 

1A03 02 Mapping for 2nd obj.  Unsigned 32 RW N 0x606C0020 Mapping of the 2nd object. 

1A0  of the 3rd object. 3 03 Mapping for 3rd obj.  Unsigned 32 RW N 0x00000000 Mapping

1A03 04 Mapping for 4th obj.  Unsigned 32 RW N 0x00000000 Mapping of the 4th object. 
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Device profile parameters 
CanOpen comprises different  (e.g. I le iv ders ed device pro-
files, in which pre-defined parameters and modes of operati available for each device class. 

ng to tional scop ore or less of these defau -
en . 

The drive module uses the DS402 V1.0 device module. In the following,  are 
ted and described according to functional groups. In this regard, all drive functions and the behav-
ur of the module are shown in the different modes of operation. 

D
mprises a so d state mach ne whi h which states may be 

applied and how the transition to other states can be triggered. Thi  status diagram is controlled by a 
n  w (e t rred) ia t  word  

queried. 

devices /O modu s, dr es, enco
on are 

...), so-call

Acco
m

rdi
ted

 the func e of a device, m lt objects can be imple

 all used parameters
lis
io

evice c
The drive mo

ontrol 
dule co -calle i c  defines 

s
 operating 

Co trol ord or by an event .g. errors tha  occu . V he status  the current state can be

 
State machine 

Not Ready to 
Switch On

Power On or 
Reset

Switch On 
Disabled

Switch On

Switched 
On

Enable
Quick Stop 

Activ

Fa action 
Active

Fault

Ready to 

Operation 

ult Re

0x7 0x6

0x6 0x0

0xF 0x7

Fault- 
Reset

0x2

0x60x0

0x0 (0x0)

Er dror occurre

Control word Bit 0 - 3

w

0x60

Po
Dis

er 
abled

0x0F

0x2F

0x21

0x23

0x27 0x07

0x20

0x20

Status word 
2,3,5,6Bit 0,1,

Fault- 
reset :

Control word Bit 7:

Power 
Enabled

0 1

 
tes: 

N witch On: initialisation. 
• Switch On Disabled: Initialisation completed, final stage b . 

e f a eration mode active. 
• Ready itch On: Final stage blocked. Drive functions blocked.  

ased. Drive functions enabled. Motor is live. 
• Quick Stop Active: Quick Stop function (braking with maximum ramp) is realised. The motor is 

live. After the motor achieved its standstill, automatic transition to the Switch On Disabled state. 
• Fault Reaction Active: An error occurred. The motor is braked with the Quick-Stop ramp, then 

transfer to the Fault state. In case of critical faults, the system automatically switches to the Fault 
state. Brake in the automatic mode not active. 

Description of the individual sta
• ot Ready to S

locked
 Driv unctions blocked. Br

 to Sw
ke in the automatic op

 Brake in the automatic operation mode active. 
• Switched On: Final stage released. Drive functions blocked. 

Brake in the automatic operation mode active. 
• Operation Enable: Final stage rele
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• Fault: Final stage blocked. Drive functions blocked. 
C  

Index Sub Name Type Attrib Map t 
ue 

Meaning 

ontrol word 

Defaul
val

6040 00 l word Unsigned 16 RW Y 0x00 Contro Control of all important 
drive functions. 

 
ord 

 
operation 

Mode of 
tion: “Velocity 

 

Mode of op
tion: “Profile 
position mo

f ope
Homing 

mode” 

e of opera-
tion: “Interpola-

Meaning of the bits in the control w

Bit All modes of opera-

control”

era-

de” 

Mode o
tion: “

ra- Mod

tion” 

0-3 Control of t e. he state machin

4 - - Appl  set of 
sition

y n
po

ew
. 

Start reference run. Release of interpo-
lation mode. 

5 - - T
atel -

es va

- - he set of position 
immedi y be

com lid. 

6 - - 0 = absolute /  
1 = relative 

- - 

7 Reset fault. 

8 Stop Braking w
ra

Interrupt positi ng.
(motion vector is 

Interrupt reference 
run. 

ith normal 
mp. 

oni - 

maintained) 

9-10 Not used. 

11 - - Cancel positioning. Canc
(motion vector is 

lost) 

el reference 
run. 

- 

12-15 Not used. 

 
us word Stat

Index Sub Name Type Attrib Map Default 
value 

Meaning 

6041 00 Status word Unsigned 16 RO Y 0x00 Status of all important 
drive functions. 
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Mea

Bit 

tion” 

ning of the bits in the status word 

All modes of Mode of opera- Mode of opera- Mode of opera-
operation tion: “Velocity 

control” 
tion: “Profile 
position mode” 

tion: “Homing 
mode” 

Mode of opera-
tion: “Interpola-

0-3 Status of the state machine. 

4 Final stage blocked (no enabling signal at input 4). 

5-6 Status at of the st e machine. 

7 I²t – current limitation is enabled. 

8 Main su oltag  mis g. pply v e is sin

9 Release of the controller via control word possible. 

10 Target value Speed achieved. Position achieved. - - 
achieved. 

11 - 

12 - Spee Set of positio
plied. 

ence run 
mpleted. 

ation re-
leased. 

d = 0 n ap- Refer
co

Interpol

13 - - Following error. Error during r
ence run

efer-
. 

Following error. 

14 - - Motion active. Motion acti ll. ve. Buffer fu
15 - - - - 

fer 
empty). 

Interpolation 
stopped (missing 
SYNC or buf

Mode of operation 
The setting of the mode of op  is real  the 606 t. Th r can only be 
written. The query of the active mode of operation is carried out via the 6061h object. 

The follow es of operation can be set in the module via these parameters: 

o of r ete alue 

eration ised via 0h objec is paramete

 
ing mod

M de  operation Pa am r v

Moving aw witch  -3 ay from the limit s

Vel y c e input -2 ocit ontrol, analogu

Current controller, analogue input -1 

Positioning  (profile position mode) 1 

Velocity control (profile velocity mode) 3 

Reference run (homing mode) 6 

Interpolation (interpolated position mode) 7 

 
Modes of ope

ue 

ration 

Index Sub Name Type Attrib Map Default 
val

Meaning 

6060 00 Modes of operation Signed 8 WO Y 1 Setting of the mode of 
operation. 
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Disp

Ind

lay of the mode of operation 

ex Sub Name Type Attrib Map Default 
value 

Meaning 

606 00 Modes of operation 
display 

Signed 8 RO Y 1 Display of the current 
mode of operation. 

1 

Curre  control 
The following objects refer to the regulation of the motor current. During the 
c ng, these para  according to the motor used and the desired behav-
iour. For this, see "Current " on page 47.  

 
Maximum current 

Inde At Default 
value 

Meaning 

nt
current settings

meters have to be set
 and the 

ommissioni
Settings dialogue box

x Sub Name Type trib Map

6073 00 Maximum current Unsigned 16 RW mum output current   N 12000 Maxi
in mA. 

The maximum current can amount to values betw
 

een 1,000 and 25,000 (mA). 

Rated current 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

6075 00 Motor’s rated current Unsigned 32 RW N 3000 Rated current in mA. 

The admissible settings for the rated current are between 0 to 10,000 mA. 

I

ex Sub Name ype Map

 
²t – turn-off time 

Ind T Attrib Default 
value 

Meaning 

6510 06 IIt – current lim
time 

Unsigned 16 N itation  RW 500 I²t – current limitation time 
in ms. 

Values between 10 and s) can be s
 
Actual current 

ex Sub Name ype Map Meaning 

 500 (m et. 

Ind T Attrib Default 
value 

6078 00 Current: actua ed 16 tual current value (in-
nal unit). 

l value Sign RO Y 0 Ac
ter
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Current controller parameters 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

60F6  Torque control pa-
rameters 

RECORD    Parameters of the current 
controller. 

60F6 00 Number of entries Unsigned 8 CONST N 2 Number of entries. 

60F6 01 kp Unsigned 16 RW N 8 Proportional amplification.

60F6 02 Unsigned 16 RW N 30 ki Integral amplification. 

60F6 03 Fast sample Unsigned 8 RW N 0 Defines the limitation time 
for the current control.  
0: Default 
1: Fast 

See "Current Controller" on page 48. 

Profile Velocity Mode – velocity c with ra fil
The objects given here are important for the velocity control m  operation. Furthermore, the Ac-

le ion s g e) is d i de of
The two parameters Target velocity and Acceleration define the spee -
mented by the drive. As soon as the target speed parameter changes its va acceler-

ted with the given acceleration or braked, until the new target speed value is achieved. In the 
 Bit10 (Target Reached) is set, if the actual velocity remains in the Velocity Window for 

indow Time.  

Target velocity 

  b p ult 
value 

ontrol mp pro e 
ode of

ce rat  parameter (6083h, ee Positionin  mod  use n this mo  operation. 
d profile which is imple
lue, the motor is 

a
Status word,
the Velocity W
 

Index Sub Name Type Attri Ma Defa Meaning 

60F
file velocity mode in user-
defined units / s. 

F 00 Target velocity Signed 32 RW Y 0 Target velocity in the pro-

 
al velocity Actu

Index Sub Name Type Attrib Map Default 
value 

Meaning 

606
defined units / s. 

C 00 Velocity: actual 
value (user-defined 

Signed 32 RO Y 0 Actual velocity in user-

units / s) 

 
Actual elocity value 

Index Sub Type Default 
lue 

Meaning 

target v

Name Attrib Map
va

606B rget value 
(Incr./s) 

Sig velocity 
value in Incr./s. 

 00 Velocity: ta ned 32 RO Y 0 Actual target 

 
Actual velocity sensor value 

Index Sub Name 
value 

Type Attrib Map Default Meaning 

6069 00 Velocity sensor: ac-
tual value 

Signed 32 RO Y 0 Actual velocity in Incr/s. 
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Velo

Ind

city sensor selection 

ex Sub Name Type Attrib Map Default 
value 

Meaning 

606
Code sor (0 = velocity is deter-

A 00 Sensor selection: Signed 16 RO N 0 Type of the velocity sen-

mined on the basis of the 
position encoder). 

 
city window 

Name Type 

Velo

Index Sub Attrib Map Default 
value 

Meaning 

Velocity window Unsigned 16 RW N 100 Velocity window for the 
t of the target 

 user-defined 
units / s. 

606D 00 
achievemen
velocity in

 
Velo

Inde e  Attrib Map Default 
value 

Meaning 

city window time 

x Sub Nam Type

606E 00 Velocity window d 16 RW N 1 Time frame for the 
achievement of the target 
velocity in milliseconds. 

time Unsigne

 
Veloc troller paramete

Index Sub Name pe Attrib Map Default 
value 

Meaning 

ity con rs 

Ty

y control pa- RECORD    Parameters of the velocity 60F9  Velocit
rameters controller. 

60F9 00 Number of entries d 8  ntries. Unsigne CONST N 6 Number of e

60F9 01 kp Unsigned 16 RW N 50 Proportional amplification.

60F9 02 ki Unsigned 16 RW N 5 Integral amplification. 

60F9 03 kd Unsigned 16 RW N 1000 Differential amplification. 

60F
portion in units of the con-
troller scan time. 

9 04 td Unsigned 8 RW N 0 Scan time of the D pro-

60F9 05 e_limit RW N 400 Following limitation. Unsigned 16 

60F9 nsigned 8 RW N 0 Method of the following 
limitation. 

 06 hard_limit U

For the setting of the velocity controller, see "Velocity Controller dialogue box" on page 53. For the 
optimisation of the following limitation value, see “Current Controller dialogue box” on page 48. 

Profile Position Mode – position control with ramp profile 
In the Profile Position Mode, a motion segment can be allocated to the drive module which the con-
troller automatically realises. During the processing of a segment, the parameters for the next move-
ment can already be set, so that individual segments can be lined up seamlessly. 
The setting of the individual movement segments is realised via the parameters Target position, 
Segment velocity, Final velocity and Acceleration, the same values being used for acceleration 
and braking ramps.  
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Via Control word and Status word a handshake is made during the transfer of the segments. 
h stration, 4 m t segm  e t ach o

The data for the second segment are transferred only, after t segment was completed. After 
e ansfe eter, the resp  Bi  Setpoint) is -
r  tell  new movement parameters and to launch -

dgem tus word (Set ). If 
t 4 is re  r th e r ocation of th wledge 
d na e s rther data. 

After the second movement segment was launched, the master immediatel  
of data for the third movement segment and sets Bit 4 in the control word. pplies 

e  a rre n ultaneously starts the new
Likewise, Segment 4 is directly put after Segment 3; the drive, however, d rake, since in 

In t e following illu ovemen ents are xecu ed after e
 the firs

ther.  

th
de

tr
to

r of the motion param
 the drive to apply the

ective t 4 (New  set in Control word in or
 the movement. The con

troller 
Bi

confirms the acknowle
set in the control wo

ent with the Bit 
rd, the drive

12 in the Sta
eplies wi

point Acknowledge
e Setpoint Ackno th ev

an  sig lises thus that it is pr pared to tran fer fu
y begins with the transfer
The drive module a

th data t the end of the cu nt segment a d sim  movement. 
oes not b

Segment 3 the final velocity is identical to the segment velocity. 
Endgeschwindigkeit = 
Segmentgeschw.

1DataDataData

New SetpointNew SetpointNew Setpoint

Setpoint ASetpoint ASetpoint Accc

Target reachedTarget reachedTarget reached

Statusword Bit 12Statusword Bit 12Statusword Bit 12oint Acknowledge:oint Acknowledge:oint Acknowledge:
Statusword Bit 10Statusword Bit 10Statusword Bit 10Target reached: Target reached: Target reached: 

ZeitZeitZeit

schwi digkeischwi digkeischwi digkei

knowledknowledknowledgegege

GeGeGe nnn ttt

Data: Data: Data: Daten für Bewegungssegment schreibenDaten für Bewegungssegment schreibenDaten für Bewegungssegment schreiben
Controlword Bit 4Controlword Bit 4Controlword Bit 4New Setpoint: New Setpoint: New Setpoint: 

SetpSetpSetp

1

2

2

3

3

4

 

n it 4, Bit 5 is he con  med current move-
ment is interrupted and the execution of a new segment is im with. Here, the system 

c erate  ity acco ing to the ra
 

T  positio

  ib p
lue 

4

 
 
If, i  addition to B set in t trol word (Change Set Im

mediately started 
iately), the 

ac el s or brakes down to the new segment veloc rd mp set. 

arget n 

Index Sub Name Type Attr Ma Default 
va

Meaning 

607
movement segment in 
user-defined units. 

A 00 Target position Signed 32 RW Y 0 Target position of a 

 
S

Index Sub Name Type Attrib Map t 
alue 

Meaning 

egment velocity 

Defaul
v

6081 00 Profile velocity Unsigned 32 RW N 10000 

efined units / s. 

Velocity during the 
movement segment in 
user-d
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Final velocity 

Ind
value 

ex Sub Name Type Attrib Map Default Meaning 

ocity Unsigned 32 RW N 0 Velocity at the end of the 
movement segment in 

d units / s. user-define

6082 00 End vel

 
A r n 

Ind

ccele atio

ex Sub Name Type Attrib Map Default 
value 

Meaning 

608
defined units / s². 

3 00 Profile acceleration Unsigned 32 RW N 100000 Acceleration in user-

 
Actual position target value 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

60FC 00 Position demand et 
value (Incr.) value. 

Signed 32 RO Y 0 Actual position targ

 
Actual position (Incr.) 

Type Attrib Map Default 
value 

Meaning Index Sub Name 

6063 00 Actual Position 
(Incr.) 

32 n value in 
increments. 

Signed RO Y 0 Actual positio

 
Actu

Ind e Type Attrib Map Default 
value 

Meaning 

al position (user-defined units) 

ex Sub Nam

6064 00 Actu
(user-defined units) 

al position Signed 32 RO Y 0 Actual position value in 
user-defined units. 

 
Follo ing error Position indow 

Index Sub Name Type Attrib Map Default 

w w

value 
Meaning 

606
dow 

 
monitoring of the following 
error [Incr.]. 

5 00 Following error win- Unsigned 32 RW Y 1000 Position window for the

The monitoring of the following error is realised by means of the two parameters “Following error po-
s  r time window". The following error is indicated in the status word 
(Bit  actual s from the target value for the "Following error time window" by 
the "Following ”. 

 

ition window” and "Following erro
13), if the position deviate

error position window
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Following error time window 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

6066 00 Following error time-
out 

 
g of the following 

Unsigned 16 RW Y 10 Time window for the 
monitorin
error [milliseconds]. 

 
Pos

Inde Type Attrib Map Default 
value 

Meaning 

ition controller parameters 

x Sub Name 

60FB Position control pa-
rame

RECORD    Parameters of the posi-
tion controller. 

  
ters 

60FB 00 Number of entries Unsigned 8 CONST N 6 Number of entries. 

60FB 01 kp Unsigned 16 RW N 10 Proportional amplification.

60FB 02 ki Unsigned 16 plification. RW N 0 Integral am

60FB 03 kd Unsigned 16 RW N Differential amplification. 100 

60FB 04    
e con-

td Unsigned 8 RW N 0 Scan time of the D pro-
portion in units of th
troller scan time. 

60FB 05 kv Unsigned 16 RW N 100 Velocity amplification fac-
tor kv. 

60FB 06 Ff Unsigned 8 RW N 0 Feed forward factor. 

The parameterisation of the position controller can be carried out by means of the DcSetup pro-

y defined time intervals (Sync time). The drive generates target values for its position 
c as ition value is achieved in linear at the end of 
t  interva
 

gramme. See "Position Controller dialogue box" on page 58. 

Interpolated Position Mode – Position control with interpolation 
The interpolation principle is easy to apply. At first, the “Interpolation Submode Select” (60C0h) pa-
rameter is set to equal 0. Via the parameter “Interpolation Data” (60C1h – sub-index 1), the su-
perordinate control hands over a new target position value (in user-defined units) to the drive control-
ler in precisel
ontroller so 
he time

 to make sure that the given target pos
l. 

Pos. contr. Interval

Time

Position

SYNC interval

Interpolation target values
Internally calculated target values

DataDataData

SYNC

P1 P2 P3 P4

P1

P2
P3 P4

P4

 
In order to launch the interpolation, the Sync signal has to be active and Bit 4 has to be set in the 
control word. 
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The length of the SYNC interval in µs has to be entered in the "Communication Cycle Period" (1006h) 
ke sure that the drive calcu  i rrect

s or com o late (0.5-1  i ion pro pped and the 
Bit 15 is set in the status word. For this, the last target position is

Selection of th et

  b p
value 

obje
If the SYNC 

ct so as to ma
signal fail

lates the
ms), th

nterim
e

 values co
nterpolat

 maintained. 

ly. 
cess is stoes in to

 
e interpolation m hod 

Index Sub Name Type Attri Ma Default Meaning 

60C0 00 Interpolation sub-
mode select cess. 

Signed 16 RW N 0 0: selection of the interpo-
lation pro

 
D c  fo

 

ata re ord r interpolation 

Index Sub Name Type Attrib Map Default 
value

Meaning 

60C1  Interpolation data 
record 

RECORD    Data record for interpola-
tion. 

60C1 00 Number of entries Unsigned 8 CONST N 1 Number of entries. 

60C1 01 polation data  Signed 32 RW Y 0 bso-Inter Interpolation data (a
lute value target position 
in user-defined-unit). 

 
Interpolation interval 

  ib p lt  Index Sub Name Type Attr Ma Defau
value 

Meaning

60C2  ion time RECORD    s. Interpolat
period 

Interpolation cycle in µ

60C2 00 Unsigned 8 CONST N 2 Number of entries Number of entries. 

60C2 01 ip time units Unsigned 16 RW N 3000 nterpo-Scan time for the i
lation. 

60C2 02 ip time index Interger 8 RW N -6 Time unit -6 corresponds 
to µs (1 µs = 10-6 s). 

 
Con

Ind

figuration of the interpolation buffer 

ex Sub Name Type Attrib Map Default 
value 

Meaning 

60C4 d RD    Configuration of the inter-
polation buffer. 

  Interpolation 
configuration 

ata RECO

60C4 Number of entries 2 Number of entries.  00  Unsigned 8 CONST N 

60C4 01 Max. buffer size 31 Maximum size of the tar-
get value buffer. 

Unsigned 8 RW N 

60C4 02 Actual size ned 8 RW N 15 Adjustable size of the tar-
get value buffer. 

Unsig

 

Homing Mode – Reference run 
The objects listed here affect the execution of a drive module’s reference run. The reference run is 
required for the positioning module in order to define the zero point of the axis.  
See "Reference Run dialogue box" on page 63. 
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The type as well as the velocities and acceleration during the search for the zero point can be set. 
F cuti  run, the module has to be switched to the Homing Mode of opera-
tion. Via the control nce run is launched and, with the help of the status word, the ac-
tual referen e run status can be queried: 
 

rol word ing 

or the exe

c

on of the reference
word, the refere

Cont  Bit 4 Mean

0 Reference run not active. 

0 -> 1 Launch reference run. 

1 Reference run active. 

1 -> 0  Interrupt reference run. 

 

Status word Bit 12 Status word 
Bit 13 

Meaning 

0 0 Reference run not yet completed. 

0 1 Reference run successfully completed. 

1 0 Error occurred during reference run. 

 
Refer t

Index Sub Nam Type Attrib Map Default 
value 

Meaning 

ence run me hod 

e 

6098 00 Homing method Signed 8 RW N 17 Type of reference run. 

 
following possibilities can be selected: The 

Refe r Target Reference point for zero position rence run method Di ection 

1 neg Next index signal after the limit switch 
during the moving out of the limit switch. 

ative limit switch 

2 pos Next index signal after the limit switch 
during the moving out of the limit switch. 

itive limit switch 

3 pos Next index signal after the limit switch 
during the moving out of the limit switch. 

itive reference switch 

6 neg Next index signal after the limit switch 
during the moving out of the limit switch. 

ative reference switch 

17 negative limit switch limit switch 

18 limit switch limit switch positive 

21 negative reference switch reference switch 

19 positive reference switch reference switch 

34  no run current position 
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Reference run speeds 

Ind
value 

ex Sub Name Type Attrib Map Default Meaning 

6099  Homing speeds RECORD    Speeds during the refer-
ence run. 

6099 00 ed 8 CONST Number of entries Unsign N 2 Number of entries. 

6099 01 uring search 
for switch 

d 32 RW  the move-
ment to the switch in 

Speed d Unsigne N 10000 Speed during

user-defined units / s. 

6099 02 Speed during search 
for zero 

Unsigned 32 RW N 1000 
witch in 
 s. 

Speed during the move-
ment out of the s
user-defined units /

 
Referen un

  b p
lue 

ce r  acceleration 

Index Sub Name Type Attri Ma Default 
va

Meaning 

609A 00 Homing acceleration Unsigned 32 RW N 1000000 Acceleration during the 
reference run in user-
defined units / s². 

 
ce offset Referen

Index Sub Type Attrib Meaning Name Map Default 
value 

607C 00 Homing offset Signed 32 RW 100 Reference offset in user-
defined units. 

  N 

The reference offset is the distance from the refe t of the zero position (e.g. switching point 
witch) to the zero position. 

Moving the axis out of a limit switch 
ered, the drive  state and the final stage 

cannot be released, until the limit switch is active. 
The “Moving out of a limit switch” mode of opera signed in order to move the axis out 
of a limit switch (see Mode of operation on page is, output 2 is set with the activation of this 

of operation; it can be used for the shunt f this axis. Afterwards, the 
module can be switched to the Operation Enable 4 in the control word, the 
movement out of the limit switch is launched.  

f an activated positive limit switch 

rence poin
to the limit s

If a limit switch of the axis is trigg module switches to the fault

tion has been de
88). For th

mode ing of the limit switches o
state; by setting the Bit 

Direction of movement negative in case o

 positive in case of an negative positive limit switch 

Velocity refe  r loc ut witch) rence un ve ity (o of the s

Acceleration refe  r ce n rence un ac leratio

Target position  switching point of the limit switch + reference point offset 

 

Control word Bit 4 Meaning 

0 No . meaning

1 The movement out of the limit switch is carried out, if a limit switch is activated.  
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Fact

or (6093h). All length, 
peed and acceleration data that are given in user-defined units are multiplied by this factor. For this, 

its for the velocity and acceleration are “user-defined unit / second” or “user-defined unit / sec-
. 

e ctor is calcul m the jects ac o the scribed under 
“Transmission dialogue box” on page 51. 

e am ensions in t in o no n factors, but only serve 
for information purposes about the units. The DcSetup setting programme c t units 

Units index 

Index Sub Name Type Attrib Map Default Meaning 

or Group – Conversion factors 
The objects in the Factor Group are required for the conversion of the position, velocity and accelera-
tion value from user-defined units (e.g. µm) into internal units (increments). 
The only object which really is required for the conversion is the conversion fact
s
the un
ond²")
The conv rsion fa ated fro other ob cording t  formula de

Th  par eters dim dex and uni dex d t affect the conversio
an present the righ

e.g. for all length and velocity data. 
 

value 

6089 00 Position notation in-
dex 

Signed 8 RW Y Index for positioning unit. 0 

By means of the units index, the unit to be used can llowing valu

n ind aning 

be set. The fo es can be chosen: 

U its ex Me

0 Not specified. 

-3 Milli (metre) 

-6 Micro (metre) 

75 Arc seconds 

76 Arc minutes 

77 Degree 

 
Dimensions index  

Index Sub Name Type Attrib Map Default 
value 

Meaning 

608A 00 Position dimension 
index 

Unsigned 8 RW Y 1 Index for the dimensions 
of the position. 

The dimensions index indicates which physical dimension is to be used. The following values can be 
chosen: 

Dimensions index Meaning 

0 Not specified (1)

1  Length 

12 Angular measurement 
(1) Here, “increments” is used as user-defined unit. A superordinate control must then convert the unit of 
length or angular measurement into increments or vice versa by means of the 0x6093 object. Thus, the 
control or drive module can correctly analyse the corresponding data. 
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Incremental encoder resolution 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

608F  Position encoder 
resolution ental encoder. 

RECORD    Resolution of the incre-
m

608F 00 Number of entries Unsigned 8 CONST N 2 Number of entries. 

608F 01 Encoder increments Unsigned 32 00 r im-
the value 
r). 

RW N 40 Number of encode
pulses (4 times 
of the line numbe

608F 02 Motor revolutions Unsigned 32 RO N 1 Per number of motor 
revolutions. 

As
th

 ue e line num nc  
e lu  All internal calculatio  

 is
 

Transmission

  b p
value 

Meaning 

the en
reso

coder resolution, 4 ti
tion is increased by 

mes the val
the 4-edge evaluation.

 of th ber of the e oder has to be set, since
ns refer to the quadruple

resolution. The number of motor revolutions  firmly set to 1.  

 ratio 

Index Sub Name Type Attri Ma Default 

6091  Transmission ratio RECORD    Transmission ratio. 

6091 00 Number of entries Unsigned 8 CONST N 2 er of entries. Numb

6091 01 Motor revolutions Unsigned 32 RW N 1 Revolutions at the trans-
mission input. 

6091 02 Shaft revolutions Unsigned 32 RW N 1 trans-Revolutions at the 
mission output. 

If a transmission exists between the motor and the drive axis, the transmiss e set 
 th bje

 
Feed for d 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

ion ratio factor can b
in is o ct. 

war constant 

6092  Feed forward con-
stant 

RECORD    Feed forward constant. 

6092 00 Number of entries Unsigned 8 CONST N 2 Number of Entries. 

6092 01 Feed Unsigned 32 RW N 10000 Feed.  

6092 02 Shaft revolutions Unsigned 32 RO N 1 Per revolution. 

The forward feed constant defines how many user-defined units (e.g. µm) are covered per drive axis 
revolution. 
 

Conversion factor 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

6093  Position factor RECORD    Conversion factor for po-
sition units (is also used 
for velocity and accelera-
tion). 

6093 00 Number of entries Unsigned 8 CONST N 2 Number of Entries. 

6093 01 Numerator Unsigned 32 RW N 2 Numerator. 

6093 02 Divisor Unsigned 32 RW N 5 Divisor. 
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General parameters 
Her
mo

e, thos
es of 

e objec
operatio

ts are grouped that cannot be allocat a roup  affect several 
d n or functional groups. 

Maximum spe

 

ed to  certain g , since they

  
ed 

Index Sub Name Type Attrib Map Default 
value

Meaning 

607F Max Unsigned 32 R 100000 Maximum speed.  00 . profile speed W N 

The maximum speed internally restricts all velo ration “Profile velocity mode” 
a rofile p mode”. Furthermore, it i vailable as target value 
range in the mode of operation “V  
+ ) 
 

Maximum acceler  

Index Sub Name Type Attrib Map Default 
value 

Meaning 

cities in the modes of ope
nd “P osition ndicates the range which is a

elocity controller with analogue input” (-10 ... +10 V =  -Vmax ,..
Vmax

ation

60C5 00 Max. acceleration d 32  cceleration. Unsigne RW N 10000000 Maximum a

The maximum acceleration internally restricts all acceleration aking ramps in the modes of op-
at city Mode file ition ode  even if the meter 

h r value.  

Axis direction 

b Name Type Attrib Map Default 
value 

Meaning 

 and br
er
(608

ion “P
3 ) has a

rofile Velo
 greate

” and “Pro  Pos  M ”,  acceleration para

 

Index Su

607E 00 Polarity Unsigned 8 N 0x00: posi-
tive, 0xC0: negative). 

RW 0x00 Axis direction (

The is d rameter m ib nvert the rotation directio l 
target values. 
 

igital inputs 

 Type Attrib Map Default 
value 

Meaning 

 Ax irection pa akes it poss le to i n of the motor at identica

D

Index Sub Name

60FD 00 puts d 8 RO tus of the digi-
tal inputs. 

Digital in Unsigne Y 0x00 Current sta

The t f e c s  fou gita nputs. The a  inputs to 
the bits as well as the active range of the inputs is set by means of the 6510h

 

 firs our bits contain th urrent statu of the r di l i llocation of the
 01h - 05h parameters.  

The meaning of the bits is allocated as follows: 

Bit number Meaning 

Bit 0 Negative limit switch 

Bit 1 Positive limit switch 

Bit 2 Reference switch 

Bit 3 Enabling signal 
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Digital outputs 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

60FE 00  W  x00 Digital outputs Unsigned 8 R Y 0 Actual state of the digital 
outputs. 

With e h  of x6 p 3 c  be set or re
Cur ly, jec ital outputs”. 
The mean the bits is internally allocated as follows: 

it mb

 th elp of the first bit the object 0 0FE, out ut an set for the brake control. 
rent  only output 3 is show

ing of 
n on the ob t “Dig

B  nu er Meaning 

Bit 0 Output 3 for the brake control 

Bit 1 ... 7 Not yet used 

 
Spe

Ind  Attrib Map Default Meaning 

cific parameters of the final power stage 

ex Sub Name Type
value 

60F
final power stage. 

7  Power stage pa-
rameters 

RECORD    Specific parameters of the 

60F7 00 Number of entries Unsigned 8 CONST N 1 Number of Entries. 

60F7 01 Limit sw
disable curr

itch active: 
ent 

Unsigned 8 RW N 0 Behaviour of the current 
in case of an activated 

 limit switch.

 
Normally, the c ff wa  a lim  is activated  
object (“Limit switch shunt"), the safety circuit can be shunted in order to be able to swit n the current 
again. The motor can then be moved in both directions. There are, however, applications in which it is 

e active direction of the limit switch is blocked. In this case, the parameter 
rent” must be set to 1; otherwise movements in both directions are still 

a
Parameter Meaning in case of an activated limit 

urrent is switched o  by the hard re, if it switch . By means of the 0x2054
ch o

desired that the movement in th
“Limit switch active: disable cur
dmissible.  

value switch  

0 The movement in both directions is possible. 

1 Only the movement out of the active limit switch 
is admissible. 
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Drive data 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

6510  Drive data RECORD    General parameters of 
the drive module. 

6510 00 Number of entries Unsigned 8 CONST N 3  

6510 01 Digital input1 con-
figuration 

Unsigned 8 RW N 0 Configuration of the digital 
input 1. 

6510 02 Digital input2 Con- Unsigned 8 RW N 1 guration of the digital 
input 2. figuration 
Confi

6510 03 Digital input3 Con-
figuration 

Unsigned 8 RW N 2 Configuration of the digital 
input 3. 

6510 04 Digital input4 Co
figuration 

n- Unsigned 8 RW N 3 Configuration of the digital 
input 4. 

6510 05 Invert digital inputs d 8  the digital 
- / low-active). 

Unsigne RW N 0x00 Evaluation of
inputs (high

6510 06 IIt – current limitation 
time 

6 W N 00 Unsigned 1 R 5 I²t – current limitation 
time. 

6510 07 Mode of brake con-
trol 

Unsigned 8 RW N 0 Mode of operation for the
control of the brake.

 
 

6510 08 Init. value of digital 0x00 
outputs 

Unsigned 8 RW N Initialisation values of the 
digital outputs. 

6510 09 Invert digital outputs Unsigned 8 RW N 0x01 
high- / low-

Evaluation of the digital 
outputs (
active). 

6510 0A ware Type Unsigned 8 RO N 0x00 Hard Dummy 

6510 0B Standstill Tolerance 
Window 

Unsigned 32 RW N 10000 Position tolerance of the 
standstill supervision 

651
0 = Motor in silence, mo-
tor does not move 
1 = Motor moves 

0 0C Actual Standstll 
State 

Unsigned 8 RO N 0 Actual Standstill State 

6510 0D Home Index Offset d 32 reference run 
ignal (see ref-

erence run dialogue box) 

Unsigne RW N 0 Offset at 
with index s

Via e parameter "Digital Inpu urat n" it is defined n which bit 
puts“ parameter, input X is illustrated.  

e ram l i es p  ar to be evalu r high-
tively. 

v  di Mea

th tX Config io  o (0 ... 3) in the “Digital In-

Th  pa eter "Invert digita nputs" defin , if the in uts e ated low-actively o
ac

In ert gital inputs ning 

0 Input 1 ... 4 is high-active (i.e. no 
signal inversion). 

Bit 0 … 3 

1 Input 1 ... 4 is low-active (i.e. signal 
inversion). 
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The meaning of the bits is internally allocated as follows: 

Mode of Parameter value 
operation 

Bit 0 Negative limit switch 

Bit 1 Positive limit switch 

Bit 2 Reference switch  

Bit 3 Enabling signal 

 
The “Mod ke brake is controlled via output 3. It has to be taken 
into acco  that the ect is currently used only for output 3. This, how-
ever, can ll be chan
In the ma al mode, t via the “Digital Outputs” parameter by means of 
SDO. The first bit of the “Init. value of digital outputs” object can be defined as the initial value of out-
put 3. 
In the automatic mode, th ter is blocked for a change from outside. The “Init. 
alue of digital outputs” parameter does not have a meaning in this mode. The brake control is car-

internally. In the dead status, the brake is automatically set and in the live status, the brake is 
omatically reset. 

value 
de of the brake control 

e of bra control” determines how the 
unt  0x60FE “Digital outputs” obj
sti ged in the future.  
nu the brake has to be set or rese

e “Digital Output” parame
v
ried out 
also aut

Parameter Mo

0 Manual 

1 Automatic 

 
The "Invert digital outputs" parameter defines, if output 3 is to be evaluated low-actively or high-
actively. This parameter is blocked for the automatic mode. 

Invert Digital Outputs Meaning 

0 Output 3 is high-active (i.e. no sig-
nal inversion): 
Value 0 or 1 to Bit 0 from the object 
0x60FE  value 0 or 1 at output 3 ) 

Bit 0 

1 Output 3 is low-active (i.e. signal 
inversion):  
Value 0 or 1 to Bit 0 from the object 
0x60FE  value 1 or 0 at output 3 ) 

The different parameters of the brake control can very easily be defined and tested with the DcSetup 
programme in the “Brake” dialogue box.  
The standstill monitoring was implemented to monitor the movement condition of the motor. If the 
motor changes from the condition "movement" into the condition "silence", the actual position is re-
corded. A accordant signal is given out to notify that the motor is in condition "silence". If the motor 
leaves the tolerance range of the previous recorded position another signal is given out to notify that 
the motor is in condition "movement". This tolerance range can be defined in the parameter "Stand-
still Tolerance Window". The standstill monitoring works in all movement operation modes (see frame 
connector X3). The object Actual Standstill Sate indicates if the motor is in silence or moves. The ob-
ject Actual Standstill State indicates the condition like it determines the firmware of UVE8112, IMD10, 
not like it determines the PIC circuit. 
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Manufacturer-specific parameters 

 
Can Baud 

Ind
value 

In the range of 2000h to 5FFFh of the object directory, there are those parameters that are not prede-
fined by a CanOpen specification. 

Rate 

ex Sub Name Type Attrib Map Default  Meaning 

200
of the der CAN-Bus baud 
rate in the modul 

1  Can Baud Rate RECORD    Displaying and changing 

2001 N 3 Number of entries 00 Number of Entries Unsigned 8 CONST 

200 01 Actual Baud Rate Unsigned 8 RO N  Current Baud Rate Code 1 

200 igh Speed 
bmode 

Unsigned 8 RO N Current Baud Rate Code 
 High Speed Submode 

1 02 Actual H
Su

 
in

200 N ud Rate Code in 
d Submode 

1 03 New High Speed Unsigned 8 RW 
Submode 

0 New Ba
High Spee

 
With he objet 2001-03 New High Speed Subm he 
acco ve to be set (see Chapter DIP switch in 
The de is used in the object Can Baud Rate:
 

CAN-Bus Ba

 a double click on t
rdant DIP switch ha

ode you can change the baud rate. T
Description of the drive module). 

following baud rate co  

Baud Rate Code ud Rate 

0 1000 kBit/s 

1 800 kBit/s (not supported) 

2 500 kBit/s 

3 250 kBit/s 

4 125 kBit/s 

5 Reserviert (not supported) 

6 50 kBit/s 

7 20 kBit/s 

8 10 kBit/s (not supported) 

 
Relation between Baud rate and wire length of CAN bus: 
 

Baud Rate (kBit/s) 20 50 125 250 500 1000 

Wire length (m) 2500 1000 500 250 100 25 

 
 

Maximum jerk 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

2040 00 Max. jerk Unsigned 32 RW N 10000000 Max. jerk in user-defined 
unit / s³. 
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The maximum jerk limits the vibration behaviour of the mechanical axis. The jerk value can be read in 
CNC control. Within the final power stage, this parameter is not used. The CNC con-
 this parameter. The smaller the jerk value, the better the vibration behaviour of the 

n or braking process, however, takes longer accordingly.  
 

Axis type 

Index Sub Name 

and used by the 
trol of ISEL uses
axis. The acceleratio

Type Attrib Map Default 
value 

Meaning 

2041 00 Axis ype Unsigned 8 RW N 0 0 Linear axis. 
1 Rotary axis. 

 t

The CNC co meter for the display. Otherwise, this parameter does not 
have any parti
 

Password 

Index Sub  Type Attrib Map Default 
value 

Meaning 

ntrol of ISEL uses this para
cular application purpose. 

 Name

2042  Password RECORD    Change of password 

2042 00 Number of entries Unsigned 8 CONST N 3 Number of Entries. 

2042 01 Current password Unsigned 32 WO N  Current password  

2042 02 ation mode Unsigned 8 RO N  0  Wrong password  
1  Correct password 

Modific

2042 03 New New password  password Unsigned 32 WO N  

 
The “Password” object offers the possibility to protect the set parameters from unauthorised changes. It 
has to be taken into account that the protection mechanism does not work on the UVE 8112 level. An ap-
plication software has to use the possibilities offered by this object in order to protect the parameters 
within the UVE 8112 module.  
During the initialisation phase, the “Modification mode” parameter is always set to 0. The writing of the 
“Current password” parameter with the correct password sets the “Modification mode” parameter to 1. In 
this case, a new password can be defined via the "New password" parameter. A wrong password sets 
back the "Modification mode” parameter to 0. The setting of a new password is thus prohibited. Apart from 
the setting of a new password, an application software can control by means of the “Modification mode” 
parameter, if the password entered is correct or not, and respond accordingly. After a firmware update via 
the bootstrap loader, the module always has the default password  “ISEL”. 
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Synchronous control  

Index Sub Name Type Attrib Map Default 
value 

Meaning 

2043  Synchronous control RECORD    Control of the gantry axis 
. 

2043 00 Number of entries Unsigned 8 CONST N 3 Number of entries. 

2043 01 Synchronous mode Unsigned 8 RW N 0 0  No gantry axis 
1  Slave axis 
2  Master axis 

2043 02 Slave minimal node Unsigned 8 
ID 

RW N 127 Minimum CAN ID no. of 
the slave axis. 

3 03 Slave maximal node Unsigned 8 RW 
the slave axis. 

204
ID 

N 127 Maximum CAN ID no. of 

2043 04 Slave error Unsigned 8 RW 0 N 0  Fault-free slave 
1  Faulty slave 

2043 05 Master status word Unsigned 16 RW Y 0x0027 Master axis status word. 

20 Y 0 Current position of the 43 06 Master: current posi-
tion 

Signed 32 RW 
master axis. 

RW N 10000 Position window for the 2043 07 Following error win-
dow 

Unsigned 32 
monitoring of the gantry 
axis. 

RO Y 0 Current deviation of posi-2043 08 Following error  Signed 32 
tion between the master 
and the slave axis. 

2043 09 Help variable signed 32 RW 
chronisation process. 

N 0 Help variable for the syn-

2043 10 Max. following error  signed 32 RW 

slave. 

N 0 Max. deviation of position 
between master and 

2043 11 Coupling factor unsigned 8 N 4 Coupling factor with mas-RW 
ter axis. 

 
With the help of the synchronous control objects given ab

t is set
 per m

stored in the “Slave minimal node ID” and “Slave maxima
xis. If the related slave axis is faulty, this object is set in 
portan
r axis in the objects “Master: status word” und “Master: 
the slave axis recognises, if the master axis is faulty or 
aster and the slave exceeds the limit value in the “Fol-
lue of the deviation of position between the master and 

can be seen in the “Following error” object. The 
 only. The “Max. following error” sub-index of the sla

laratio
slave.
e not ta
 error 
eration
error o
factor of the slave as the value of the “Coupling factor” 

ject. It has to be taken into account that these two o cts of a slave axis, and not of a master axis, 
t. 

ove, the ISEL CNC control realises the operation 
of the gantry axis. The “Synchronous Mode” objec  during the CNC operation by the control, if appli-
cable. Currently, up to 2 gantry axes are allowed achine. The CAN node ID of the slave axes are 

l node ID” for the monitoring of errors. The 
“Slave Error” object is only used by one master a
the master. In a slave axis, this object is of no im ce. During the gantry, the slave axis receives the 
status as well as the current position of the maste
current position”. By means of these two objects, 
not and if the deviation of position between the m
lowing error window” object or not. The current va
slave 
use

“Help variable” sub-index is intended for internal 
ve axis is an auxiliary means for the commission-

ing. The user can launch the DCSetup in the dec n mode and this variable indicates the maximum 
deviation of position between the master and the  The seven objects mentioned last are used only 
by one slave axis. In the master operation, they ar ken into account.  
With the exception of the two objects “Following window” and “Coupling factor”, all objects of the 
synchronous control are commissioned during op  by the ISEL CNC control. In the “Can Interpola-
tion” dialogue box of the slave axis, the position f a gantry axis can be defined as a value for the 
“Following error window” object and the coupling 
ob
have to be se

bje
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Active target value channel 

Index Sub Name Type Attrib Map Default Meaning 
value 

2050 00 Active comm. inter- Unsigned 8 
face 

N  Currently set target value RO  
channel 

This parameter indicates which target value channel is c
boot-up or reset. 

Set bit Designation Meaning 

urrently activated; said channel is fixed by means 
of the DIP switch on the front side and queried during 

Bit 0 CAN Via CAN, data can be read. 

Bit 1 RS232 Via RS232, data can be written. 

Bit 2 Analogue input (current control-
ler) 

Contr
Contr

ol word and mode of operation cannot be changed. 
ol of the state machine via release signal. 

Bit 3 Analogue input (velocity control- See curre
ler) 

nt controller. 

 

Attrib
value 

Fault reset 

Index Sub Name Type  Map Default Meaning 

2051 00 Fault reset Unsigned 8 WO  N  Fault reset or reset. 

The writing of a 1 releases a fault reset (alternatively to control word Bit7 0→1). The writing of a 2 re-
leases a complete reset of the module. 

 
Error byte 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

2052 00 Error byte Unsigned 8 RO  Y  Display of the current er-
ror code. 

In this parameter, the internal error code is indicated, when an error occurred (Fault state). If case of sev-
eral errors, the error code with the highest priority (smallest value) is given. 
 
Limit switch shunt 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

2054 00 End switch bridge Unsigned 8 RW  N 0 0: No shunting  
1: Shunting of the limit 
switches 

In case of an activated limit switch, the main supply voltage is switched off for safety reasons. A shunting 
of the limit switch deactivates the safety circuit. Thus, the supply voltage can be switched on. Afterwards, 
the axis can be moved out of the active limit switch. Concerning this subject, see Moving the axis  on 
page 97. 
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Offset analogue input 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

2064  Calibrate analogue 
IO 

RECORD    Offset adjustment of ana-
logue inputs. 

2064 00 Number of entries Unsigned 8 CONST N 3 Number of Entries. 

2064 01 Calibrate analogue 
input 

Unsigned 8 WO N 0 A value unequal to zero 
launches the adjustment 
procedure. 

2064 02 Analogue input off-
set 

Signed 16 RW N 0 Offset of the reference 
input (* 32) 

2064 03 Internal current off-
set 

Signed 16 RW N 0 Offset or the current 
measurement input (* 32) 

This object can be used to realise the offset adjustment of the internal A/D converter. The writing of a 
1 on the sub-index 1 starts the automatic adjustment. For this, the module has to be in the "Switched 
On" (or "Operation Enable") state.  
Under the sub-indices 2 and 3, the current offset values can be queried. These are given in units of 
32 times the internal A/D converter resolution (11 bit,  -1023 ... +1023). It is also possible to directly 
write the offset values. 

 
Actual motor current 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

2070 00 Actual motor current Signed 16 RO Y 0 Actual motor current (in-
ternal unit). 

 
Actual analogue target value 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

2071 00 Actual analogue in-
put 

Signed 16 RO Y 0 Actual analogue target 
value -1023 ... +1023. 

 
The following objects are required in order to configure and to launch test signals for the commission-
ing process.  
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Current control test signal 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

2090  Torque control test: 
input 

RECORD    Test signal for current 
controllers. 

2090 00 Number of entries Unsigned 8 CONST N 3 Number of entries. 

2090 01 Test: input duration Unsigned 8 RW N 25 Duration of the test signal.

2090 02 Test: input value Unsigned 8 RW N 100 Amplitude of the test sig-
nal. 

2090 03 Test: input status Unsigned 8 RO Y 0x00 Status of the execution 
(Bit 7: test signal active). 

 
Velocity control test signal 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

2091  Velocity / Position 
control: test input 

RECORD    Test signal for velocity 
and position controller. 

2091 00 Number of entries Unsigned 8 CONST N 4 Number of entries. 

2091 01 Test: input duration Unsigned 16 RW N 500 Duration of the test signal.

2091 02 Test: input velocity Signed 32 RW N 10000 Amplitude of the test sig-
nal (target velocity 
[Incr./s])P

(1)
P. 

2091 03 Test: input accelera-
tion 

Unsigned 32 RW N 10000000 Ramp slope of the test 
signal (Incr./s²). 

P

(1)
P Attention: If the “Configure test input” object (index 20A0 and sub-index 01) amounts to the value 

of 6, the maximum speed is determined. In this case, the amplitude of the test signal is the maximum 
path length to be moved in [Incr.]. This object restricts the range of movement of the axis during the 
determination process.  
 

Start test signal 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

20A0  Test input RECORD    Choose test signal and 
start. 

20A0 00 Number of entries Unsigned 8 CONST N 2 Number of entries. 

20A0 01 Configure test input Unsigned 8 RW N 0 Selection of the test sig-
nal. 

20A0 02 Start test input Unsigned 8 WO N 0 The writing of a 1 
launches the test signal. 
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The sub-index 2 helps to carry out the following settings: 

Configure test 
input 

Internal mode of operation 

0 Back to normal mode of operation 

1 Test signal current control 

2 Test signal velocity control 

3 Test signal position control 

4 Encoder test positive direction 

5 Encoder test negative direction 

6 Determine maximum velocity 

7 Velocity control with ramp profile 

8 Following error 

9 Speed amplification factor kv 

 
Trace Data 

Index Sub Name Type Attrib Map Default 
value 

Meaning 

2081 00 Trace data Domain RO N  Data field for internal reg-
istrations of courses of 
current and velocities etc. 
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EDS / DCF files 
The drive module includes a so-called EDS file (Electronic Data Sheet) which contains a description 
of all objects of a module. This file has a form which is defined in CanOpen so as to make sure that it 
can be read in by different configuration tools. The DcSetup programme also uses this EDS file in or-
der to create a list of existing objects. 
In order to store the current settings of the objects, the DCF files (Device Configuration File) are cre-
ated. They also contain the object descriptions from the EDS file, but also offer an additional entry, 
i.e. the current value of the object. 
At the beginning of the file, general data on the device and the CanOpen characteristics are given. 
Then, the object descriptions are given which have the following structure: 
e.g. "Reference run velocity” object (6099 BhB sub-index 1) 
 
File entry Meaning 
[6099sub1] Index and sub-index 

ParameterName=Speed During Search For Switch Name of the parameter 

ObjectType=0x7 Object type (0x7 = variable) 

DataType=0x0007 Data type (0x0007 = UNSIGNED32) 

AccessType=RW Access type (RW = read and write admissible) 

DefaultValue=10000 Default value 

PDOMapping=0 Mapping admissible? (0 = no Mapping) 

ParameterValue=15000 Current value, given only in the DCF file 
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Glossary 

DCF file 
Device Configuration File 
Descriptions of the module’s objects and current value of the objects. 
 

EDS file 
Electronic Data Sheet File 
Descriptions of the module’s objects. 
 

PDO 
Process Data Object 
Can message with a defined identifier which contains one or more objects without ad-
dress information. 

SDO 
Service Data Object 
Communication channel between two CanOpen participants. 
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Position controller..............................................58, 61 
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