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8.5.11 1011h Restore default parameters

With this object the default values of parameters according to the com-
munication or device profi le are restored. By read access the device 
provides information about its capabilities to restore these values. Sev-
eral parameter groups are distinguished:

1) Sub-Index 0 contains the largest Sub-Index that is supported.

2) Sub-Index 1 refers to all parameters that can be restored.Sub-
Index 2 refers to communication related parameters (Index 
1000h - 1FFFh manufacturer specifi c communication param-
eters).

3) Sub-Index 3 refers to application related parameters (Index 
6000h - 9FFFh manufacturer specifi c application parameters).

4) At Sub-Index 4 - 127 manufacturers may restore their individual 
choice of parameters.

5) Sub-Index 128 - 254 are reserved for future use.

In order to avoid the restoring of default parameters by mistake, restor-
ing is only executed when a specifi c signature is written to the appropri-
ate sub-index. The signature is “load”.

d a o l

64h 61h 6Fh 6Ch

MSB
ASCII

hex

LSB
Signature
ISO 8859

Figure 8.3: Restore default parameters write access signature.

On reception of the correct signature in the appropriate sub-index the device restores 
the default parameters and then confirms the SDO transmission (initiate download 
response). If the restoring failed, the device responds with an Abort SDO Transfer 
(abort code: 0606 0000h). If a wrong signature is written, the device refuses 
to restore the defaults and responds with an Abort SDO Transfer (abort code: 
0800 002xh).

The default values are set valid after the device is reset (reset node for sub-index 1h – 
4h, reset communication for sub-index 2h) or power cycled.

On read access to the appropriate sub-index the device provides parameter restoring 
capability with the following format:

31 ... 1

Reserved (=0)

0

0/1

MSB
Unsigned32

bits
LSB

Figure 8.4: Restore default parameters write access structure.

Bit Value Meaning

31 ... 1 0 Reserved (=0)

1 0 Device does not restore the default parameters

1 Device does restore the default parameters

Table 8.2: Structure of write access
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Object description Index 1011h
Name Restore default parameters

Object code Array

Data type Unsigned32

Value description Sub-index 00h, Largest supported sub-index

Meaning Largest supported sub-index

Access Read only

PDO mapping —

Value range 1h - 4h

Default value 4h

Category —

Sub-index 01h, Restore all parameters

Meaning Restore all parameters

Access Read-write

PDO mapping —

Value range Unsigned32

Default value —

Category —

Sub-index 02h, Restore communication parameters

Meaning Restore communication parameters

Access Read-write

PDO mapping —

Value range Unsigned32

Default value —

Category —

Sub-index 03h, Restore application parameters

Meaning Restore application parameters

Access Read-write

PDO mapping —

Value range Unsigned32

Default value —

Category —

Sub-index 04h, Restore manufacturer parameters

Meaning Restore manufacturer parameters

Access Read-write

PDO mapping —

Value range Unsigned32

Default value —

Category —
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8.5.12 1012h COB-ID time stamp object

Index 1012h defi nes the COB-ID of the time-stamp object (TIME). Fur-
ther, it defi nes whether the device consumes the TIME or whether the 
device generates the TIME.

31
0/1 0/1

0/1 0/1

0 000000000000000000 11-bit Indentifier

1 29-bit Identifier

30 29 28 ... 11 10 ... 0
MSB LSB

Bits:
11-bit ID

29-bit ID

Figure 8.5: Structure of the COB-ID TIME entry

Bit Value Meaning

31 (MSB) 0 Device does not consume the TIME message

1 Device consumes the TIME message

30 0 Device does not produce the TIME message

1 Device produces the TIME message

29 0 11-bit ID (CAN 2.0A)

1 29-bit ID (CAN 2.0B)

28 ... 11 0 If bit 29=0

X if bit 29=1: bits 28 ... 11 of 29 bit TIME-COB-ID

10 ... 0 (LSB) X Bits 10 ... 0 of TIME-COB-ID

Table 8.3: Description of the TIME COB-ID entry

Bits 29, 30 may be static (not changeable). If a device is not able to generate TIME 
messages, an attempt to set bit 30 is responded with an abort message (abort 
code: 0609 0030h). Devices supporting the standard CAN frame type only, an 
attempt to set bit 29 is responded with an abort message (abort code: 0609 
0030h). It is not allowed to change Bits 0-29, while the object exists (Bit 30=1).

Object description Index 1012h
Name COB-ID time stamp message

Object code VAR

Data type Unsigned32

Value description Sub-index 00h, COB-ID time stamp message

Meaning COB-ID time stamp message

Access Read-write

PDO mapping —

Value range Unsigned32

Default value 0000 0100h
Category —
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8.5.13 1014h COB-ID emergency error object

Index 1014h defi nes the COB-ID of the Emergency Object (EMCY).

31
0/1 0

0/1 0

0 000000000000000000 11-bit Indentifier

1 29-bit Identifier

30 29 28 ... 11 10 ... 0
MSB LSB

Bits:
11-bit ID

29-bit ID

Figure 8.6: Structure of the EMCY identifier entry

Bit Value Meaning

31 (MSB) 0 EMCY exists / is valid

1 EMCY does not exist / is not valid

30 0 Reserved (always 0)

29 0 11-bit ID (CAN 2.0A)

1 29-bit ID (CAN 2.0B)

28 ... 11 0 If bit 29=0

X if bit 29=1: bits 28 ... 11 of 29 bit COB-ID

10 ... 0 (LSB) X Bits 10 ... 0 of COB-ID

Table 8.4: Description of the COB-ID entry

Devices supporting the standard CAN frame type only, an attempt to 
set bit 29 is responded with an abort message (abort code: 0609 
0030h). It is not allowed to change Bits 0-29, while the object exists (Bit 
31=0).

Object description Index 10142h
Name COB-ID emergency message

Object code VAR

Data type Unsigned32

Value description Sub-index 00h, COB-ID emergency message

Meaning COB-ID emergency message

Access Read-write

PDO mapping —

Value range Unsigned32

Default value 0080h + node ID

Category —
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8.5.14 1015h Inhibit time EMCY object

The inhibit time for the EMCY message can be adjusted via this entry. If 
this entry exists it must be writable in the object dictionary. The time has 
to be a multiple of 100μs

Object description Index 1015h
Name Inhibit tme EMCY

Object code VAR

Data type Unsigned16

Value description Sub-index 00h, Inhibit tme EMCY

Meaning Inhibit tme EMCY

Access Read-write

PDO mapping —

Value range Unsigned16

Default value 0000h
Category —

8.5.15 1017h Producer heartbeat time

The producer heartbeat time defi nes the cycle time of the heartbeat. 
The producer heartbeat time is 0 if it not used. The time has to be a 
multiple of 1ms.

Object description Index 1017h
Name Producer heartbeat time

Object code VAR

Data type Unsigned16

Value description Sub-index 00h, Producer heartbeat time

Meaning Producer heartbeat time

Access Read-write

PDO mapping —

Value range Unsigned16

Default value 0000h
Category —
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8.5.16 1018h Identity object

The object at index 1018h contains general information about the de-
vice. The Vendor ID (sub-index 1h) contains a unique value allocated to 
each manufacturer.

The manufacturer-specifi c Product code (sub-index 2h) identifi es a 
specifi c device version. The manufacturer-specifi c Revision number 
(sub-index 3h) consists of a major revision number and a minor revi-
sion number. The major revision number identifi es a specifi c CANopen 
behaviour. If the CANopen functionality is expanded, the major revision 
has to be incremented. The minor revision number identifi es different 
versions with the same CANopen behaviour.

Major Revision Number Minor Revision Number

MSB
31 16 15 0

LSBByte:

Figure 8.7: Structure of the revision number

The manufacturer-specifi c serial number (sub-index 4h) identifi es a 
specifi c device.

Object description Index 1018h
Name Identity object

Object code Array

Data type Unsigned32

Value description Sub-index 00h, Largest supported sub-index

Meaning Largest supported sub-index

Access Read only

PDO mapping —

Value range 1h - 4h
Default value 4h
Category —

Sub-index 01h, Vendor ID

Meaning Vendor ID

Access Read-only

PDO mapping —

Value range Unsigned32

Default value 0000 021Bh
Category —
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Sub-index 02h, Product code

Meaning Product code

Access Read only

PDO mapping —

Value range Unsigned32

Default value 0000 0000h
Category —

Sub-index 03h, Revision number

Meaning Revision number

Access Read only

PDO mapping —

Value range Unsigned32

Default value 0000 0507h
Category —

Sub-index 04h, Serial number

Meaning Serial number

Access Read only

PDO mapping —

Value range Unsigned32

Default value —

Category —
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8.5.18 1400 – 1402h Receive PDO communications parameter

Contains the communication parameters for the PDOs the device is able 
to receive. The type of the PDO communication parameter (20h) is de-
scribed in Section 9.5.4 of CiA DS-301: CANopen Application Layer and 
Communications Profi le. The sub-index 0h contains the number of valid 
entries within the communication record. Its value is at least 2. If inhibit 
time supported the value is 3. At sub-index 1h resides the COB-ID of the 
PDO. This entry has been defi ned as UNSIGNED32 in order to cater for 
11-bit CAN Identifi ers (CAN 2.0A) as well as for 29-bit CAN identifi ers 
(CAN 2.0B).

31
0/1 0/1

0/1 0/1

0 000000000000000000 11-bit Indentifier

1 29-bit Identifier

30 29 28 ... 11 10 ... 0
MSB LSB

Bits:
11-bit ID

29-bit ID

Figure 8.8: Structure of the PDO COB-ID entry

Bit Value Meaning

31 (MSB) 0 PDO Exists/Is Valid

1 PDO Does Not Exist/Is Not Valid

30 0 RTR is Allowed on this PDO

1 RTR is Not Allowed on this PDO

29 0 11-bit ID (CAN 2.0A)

1 29-bit ID (CAN 2.0B)

28 ... 11 0 If bit 29=0

X if bit 29=1: bits 28 ... 11 of 29 bit COB-ID

10 ... 0 (LSB) X Bits 10 ... 0 of COB-ID

Table 8.5: Description of the PDO COB-ID entry

The PDO valid/not valid allows to select which PDOs are used in the op-
erational state. There may be PDOs fully confi gured (e.g. by default) but 
not used, and therefore set to “not valid” (deleted). The feature is neces-
sary for devices supporting more than 4 RPDOs or 4 TPDOs, because 
each device has only default identifi ers for the fi rst four RPDOs/TPDOs. 
Devices supporting the standard CAN frame type only or do not support 
Remote Frames, an attempt to set bit 29 to 1 or bit 30 to 0 is responded 
with an abort message (abort code: 0609 0030h). It is not allowed to 
change bit 0-29 while the PDO exists (Bit 31=0).

The transmission type (sub-index 2) defi nes the transmission/recep-
tion character of the PDO. On an attempt to change the value of the 
transmission type to a value that is not supported by the device an abort 
message (abort code: 0609 0030h) is generated.
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Transmission type PDO transmission

cyclic acyclic sync async RTR only

0 X X

1 – 240 X X

241 – 251 Reserved

252 X X

253 X X

254 X

255 X

Table 8.6: Description of the PDO COB-ID entry

Synchronous (transmission types 0-240 and 252) means that the trans-
mission of the PDO shall be related to the SYNC object. Preferably the 
devices use the SYNC as a trigger to output or actuate based on the 
previous synchronous Receive PDO respectively to update the data 
transmitted at the following synchronous Transmit PDO. Details of this 
mechanism depend on the device type and are defi ned in the device 
profi le if applicable.

Asynchronous means that the transmission of the PDO is not related 
to the SYNC object. A transmission type of zero means that the mes-
sage shall be transmitted synchronously with the SYNC object but not 
periodically. A value between 1 and 240 means that the PDO is trans-
ferred synchronously and cyclically. The transmission type indicating the 
number of SYNC which are necessary to trigger PDO transmissions.

Receive PDOs are always triggered by the following SYNC upon 
receiption of data independent of the transmission types 0 - 240. The 
transmission types 252 and 253 mean that the PDO is only transmitted 
on remote transmission request. At transmission type 252, the data is 
updated (but not sent) immediately after reception of the SYNC object.

At transmission type 253 the data is updated at the reception of the 
remote transmission request (hardware and software restrictions may 
apply). These value are only possible for T_PDOs.

For T_PDOs transmission type 254 means, the application event is 
manufacturer specifi c (manufacturer specifi c part of the Object Diction-
ary), transmission type 255 means, the application event is defi ned 
in the device profi le. R_PDOs with that type trigger the update of the 
mapped data with the reception.

Sub-index 3h contains the inhibit time. This time is a minimum interval 
for PDO transmission. The value is defi ned as multiple of 100μs. It is not 
allowed to change the value while the PDO exists (Bit 31 of sub-index 1 
is 0).

Sub-index 4h is reserved. It does not have to be implemented, in this 
case read or write access leads to Abort SDO Transfer (abort code: 
0609 0011h).

In mode 254/255 additionally an event time can be used for T_PDO. If 
an event timer exists for a T_PDO (value not equal to 0) the elapsed 
timer is considered to be an event. The event timer elapses as multiple 
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of 1 ms of the entry in sub-index 5h of the T_PDO. This event will cause 
the transmission of this T_PDO in addition to otherwise defi ned events. 
The occurrence of the events set the timer. Independent of the transmis-
sion type the R_PDO event timer is used recognize the expiration of the 
R_PDO.

Object description Index 1400 – 1402h
Name 1st, 2nd and 3rd receive PDO parameters

Object code Record

Data type —

Value description Sub-index 00h, Largest supported sub-index

Meaning Largest supported sub-index

Access Read only

PDO mapping —

Value range Unsigned8

Default value 05h
Category —

Sub-index 01h, COB-ID used by PDO

Meaning COB-ID used by PDO

Access Read-write

PDO mapping —

Value range Unsigned32

Default value 1400h= 0200h+ node ID
1401h= 0300h+ node ID
1402h= 0400h+ node ID

Category Yes

Sub-index 02h, Transmission type

Meaning Transmission type

Access Read-write

PDO mapping —

Value range Unsigned8

Default value 255 (asynchronous)

Category Yes

Sub-index 03h, Inhibit time

Meaning Inhibit time

Access Read-write

PDO mapping —

Value range Unsigned16

Default value 0000h
Category Yes
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Sub-index 05h, Event timer

Meaning Event timer

Access Read-write

PDO mapping —

Value range Unsigned16

Default value 0000h
Category Yes

8.5.19 1600 – 1602h Receive PDO mapping parameter

Contains the mapping for the PDOs the device is able to receive. The 
type of the PDO mapping parameter (21h) is described in Section 
9.5.4 of CiA DS-301: CANopen Application Layer and Communica-
tions Profi le.. The sub-index 0h contains the number of valid entries 
within the mapping record. This number of entries is also the number 
of the application variables which shall be transmitted/received with 
the corresponding PDO. The sub-indices from 1h to number of entries 
contain the information about the mapped application variables. These 
entries describe the PDO contents by their index, sub-index and length. 
All three values are hexadecimal coded. The length entry contains the 
length of the object in bit (1..40h).

This parameter can be used to verify the overall mapping length. It is 
mandatory.

The structure of the entries from sub-index 1h – 40h is as follows:

Index (16-bit) Sub-Index (8-Bit) Object Length (8-Bit)
MSB LSBByte:

Figure 8.9: Structure of the PDO mapping entry

If the change of the PDO mapping cannot be executed (e.g. the PDO 
length is exceeded or the SDO client attempts to map an object that 
cannot be mapped) the device responds with an Abort SDO Transfer 
Service.

Sub-index 0 determines the valid number of objects that have been 
mapped. For changing the PDO mapping fi rst the PDO has to be de-
leted, the sub-index 0 must be set to 0 (mapping is deactivated). Then 
the objects can be remapped. When a new object is mapped by writing 
a sub-index between 1 and 64, the device may check whether the object 
specifi ed by index / sub-index exists. If the object does not exist or the 
object cannot be mapped, the SDO transfer must be aborted with the 
Abort SDO Transfer Service with one of the abort codes 0602 0000h or 
0604 0041h.

After all objects are mapped sub-index 0 is set to the valid number of 
mapped objects. Finally the PDO will be created by writing to its com-
munication parameter COB-ID. When sub-index 0 is set to a value >0 
the device may validate the new PDO mapping before transmitting the 
response of the SDO service. If an error is detected the device has to 
transmit the Abort SDO Transfer Service with one of the abort codes 0602 0000h, 
0604 0041h or 0604 0042h.
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When sub-index 0 is read the actual number of valid mapped objects is returned. If 
data types (Index 1h-7h) are mapped they serve as „dummy entries“. The correspond-
ing data in the PDO is not evaluated by the device. This optional feature is useful e.g. 
to transmit data to several devices using one PDO, each device only utilising a part of 
the PDO. It is not possible to create a dummy mapping for a T_PDO.

A device that supports dynamic mapping of PDOs must support this during the state 
PREOPERATIONAL state. If dynamic mapping during the state OPERATIONAL is 
supported, the SDO client is responsible for data consistency.

Appl. Obj. 2

Object Dictionary

Appl. Obj. 1Application Object 3PDO

xxxxh      xxh     Application Object 1

yyyyh      yyh     Application Object 2

zzzzh      zzh     Application Object 3

PDO Mapping
0                3
1       yyyyh     yyh     08h

2       zzzzh     zzh     10h

3       xxxxh     xxh     08h

Figure 8.10: Principle of PDO mapping
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Object description Index 1600 – 1602h
Name 1st, 2nd and 3rd receive PDO mapping

Object code Record

Data type —

Value description Sub-index 00h, Number of mapped application objects

Meaning Number of mapped application objects

Access Read-write

PDO mapping —

Value range 1 – 64

Default value 1600h= 1
1601h= 2
1602h= 2

Category Yes

Sub-index 01h, PDO mapping 1st application object

Meaning PDO mapping 1st application object

Access Read-write

PDO mapping —

Value range Unsigned32

Default value 1600h= 6040 0010h
1601h= 6040 0010h
1602h= 6040 0010h

Category Yes

Sub-index 02h, PDO mapping 2nd application object

Meaning PDO mapping 2nd application object

Access Read-write

PDO mapping —

Value range Unsigned32

Default value 1600h= 0000 0000h
1601h= 607A 0020h (Profile position – target position)
1602h= 60FF 0020h (Profile velocity – target velocity)

Category Yes

Sub-index 03 – 08h, PDO mapping nth application object

Meaning PDO mapping nth application object

Access Read-write

PDO mapping —

Value range Unsigned32

Default value 1600h= 0000 0000h
1601h= 0000 0000h
1602h= 0000 0000h

Category Yes
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8.5.20 1800 – 1802h Receive PDO mapping parameter

Contains the communication parameters for the PDOs the device is 
able to transmit. The type of the PDO communication parameter (20h) 
is described in 9.5.4 of CiA DS-301: CANopen Application Layer and 
Communications Profi le. A detailed description of the entries is done in 
the section for the Receive PDO Communication Parameter (1400h – 
1402h).

Object description Index 1800 – 1802h
Name 1st, 2nd and 3rd transmit PDO parameters

Object code Record

Data type —

Value description Sub-index 00h, Largest supported sub-index

Meaning Largest supported sub-index

Access Read only

PDO mapping —

Value range Unsigned8

Default value 05h
Category —

Sub-index 01h, COB-ID used by PDO

Meaning COB-ID used by PDO

Access Read-write

PDO mapping —

Value range Unsigned32

Default value 1800h= 0180h+ node ID
1801h= 0280h+ node ID
1802h= 0380h+ node ID

Category Yes

Sub-index 02h, Transmission type

Meaning Transmission type

Access Read-write

PDO mapping —

Value range Unsigned8

Default value 255 (asynchronous)

Category Yes

Sub-index 03h, Inhibit time

Meaning Inhibit time

Access Read-write

PDO mapping —

Value range Unsigned16

Default value 0000h
Category Yes
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Sub-index 05h, Event timer

Meaning Event timer

Access Read-write

PDO mapping —

Value range Unsigned16

Default value 1800h= 0
1801h= 100
1802h= 100

Category Yes

8.5.21 1A00 – 1A02h Transmit PDO mapping parameter

Contains the mapping for the PDOs the device is able to transmit. The 
type of the PDO mapping parameter (21h) is described in 9.5.4 of CiA 
DS-301: CANopen Application Layer and Communications Profi le. A 
detailed description of the entries is done in the Section 8.5.19 for the 
Receive PDO Mapping Parameter (1600h – 1602h).

Object description Index 1A00 – 1A02h
Name 1st, 2nd and 3rd transmit PDO mapping

Object code Record

Data type —

Value description Sub-index 00h, Number of mapped application objects

Meaning Number of mapped application objects

Access Read-write

PDO mapping —

Value range 1 – 64

Default value 1A00h= 1
1A01h= 2
1A02h= 2

Category Yes

Sub-index 01h, PDO mapping 1st application object

Meaning PDO mapping 1st application object

Access Read-write

PDO mapping —

Value range Unsigned32

Default value 1A00h= 6041 0010h (Status Word)
1A01h= 6041 0010h (Status Word)
1A02h= 6041 0010h (Status Word)

Category Yes
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Sub-index 02h, PDO mapping 2nd application object

Meaning PDO mapping 2nd application object

Access Read-write

PDO mapping —

Value range Unsigned32

Default value 1800h= 0000 0000h
1801h= 6064 0020h (Profile position – position actual value)
1802h= 606C 0020h (Profile velocity – velocity actual value)

Category Yes

Sub-index 03 – 08h, PDO mapping nth application object

Meaning PDO mapping nth application object

Access Read-write

PDO mapping —

Value range Unsigned32

Default value 1600h= 0000 0000h
1601h= 0000 0000h
1602h= 0000 0000h

Category Yes
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8.6 Details of object group 2000h (Mfg specifi c)

The objects detailed in this section are Schneider Electric Motion USA 
manufacturer specifi c confi guration objects to confi gure the manufactur-
er object specifi c to the MDrivePlus, MDrive Hybrid or MFroce CANopen 
Motion Control node.

8.6.1 2000h I/O confi guration

This object facilitates the confi guration of the I/O points available on 
MDrive or MForce CANopen devices. The sub-indexes set the function-
ality of the I/O points, which may be confi gured as sinking or sourcing 
inputs or outputs. Each bit of the sub-indices are mapped to a particular 
I/O point with I/O 12 being the Most Signifi cant bit (MSb) and I/O 1 being 
the Least Signifi cant bit (LSb). The confi guration options are:

1) Sub-Index 01h: Allows confi guration of the I/O points as inputs 
(0, default) or outputs (1).

2) Sub-Index 02h: Allows for the I/O to be confi gured as sinking (1) 
or sourcing (0, default) inputs or outputs.

3) Sub-Index 03h: This allows outputs ONLY to sink or source 
external devices.

4) Sub-Index 04h: This allows the confi guration of inputs to read 
inverted polarity. By default this is deactivated and setting the 
bit to a 1 will change the invert polarity read by the input. See 
Optional Application FE, Object 60DF.

5) Sub-Index 05h: This allows the confi guration of outputs to invert 
the output polarity. See Optional Application FE, Object 60FE.

LSbMSb
IO12 IO11 IO10 IO9 IO4 IO3 IO2 IO1

Inputs

Outputs2000.01h=23h

101 10000

Figure 8.11: I/O structure

The I/O confi guration is saved using the Store Parameters Object 
(1010h).
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Object description Index 2000h
Name I/O configuration

Object code ARRAY

Data type Unsigned8

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 05h
Category —

Sub-index 01h, Configure as input or output

Meaning Configure as input or output (I/O point bit(s) = 1b to select as 
output)

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h (all inputs)

Category Yes

Sub-index 02h, Configure as sinking or sourcing

Meaning Configure as sinking or sourcing (I/O point bit(s) = 1b to select 
as sinking)

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h (all sourcing)

Category Yes

Sub-index 03h, Configure as both

Meaning Configure as both sinking and sourcing (I/O point bit(s) = 1b to 
select as both)

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h (all sourcing)

Category Yes

Sub-index 04h, Configure as polarity in

Meaning Configure as polarity in (See object 60FDh sub-index 01h)

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h
Category Yes
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Sub-index 05h, Configure as polarity out

Meaning Configure as polarity out

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h (See object 60FEh sub-index 01h)

Category Yes

8.6.2 2003h Confi gure input switches

Object 2002 facilitates the confi guration of input switches. Input switch-
es may be confi gured as the following types:

1) Home

2) Positive Limit

3) Negative Limit

4) Inhibit (Inhibit Switch function is confi gured by Object 2007h)

Object description Index 2002h
Name Configure input switches

Object code ARRAY

Data type Unsigned8

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 04h
Category —

Sub-index 01h, Configure input as home

Meaning Configure input as home switch (I/O point bit(s) = 1b to select 
as home)

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h
Category Yes
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Sub-index 02h, Configure input as positive limit

Meaning Configure input as + Limit (I/O point bit(s) = 1b to select as + 
limit)

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h
Category Yes

Sub-index 03h, Configure input as negative limit

Meaning Configure input as – Limit (I/O point bit(s) = 1b to select as – 
limit)

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h
Category Yes

Sub-index 04h, Configure inhibit switch

Meaning Configure inhibit switch (I/O point bit(s) = 1b to select as 
inhibit). Use object 2007h to define inhibit function.

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h 
Category Yes

8.6.3 2004h Confi gure input fi lter mask

The Input fi lter mask object confi gure s the device to fi lter the selected 
inputs. Sub-indices 01h through 07h defi ne the inputs to which fi ltering 
will be applied. Object 2006h defi nes the fi lter time applied to each input.

LSBMSB

7     6      5      4      3      2      1      0

LSBMSB

7     6      5      4      3      2      1      0

IN12 IN11 IN10 IN9 IN4 IN3 IN2 IN1

100 10000

011 00010

2004.01h Input Filter Mask

2006.01h Input Filter Time

60FDh Digital Inputs

Filter Inputs 1 & 2

Fil ter Time 100 mSec.

Figure 8.12: Input filter mask
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Object description Index 2004h
Name Configure input mask

Object code ARRAY

Data type —

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 08h
Category —

Sub-index 01h, Configure mask for Input 1

Meaning Configure mask for Input 1

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 01h
Category Yes

Sub-index 02h, Configure mask for Input 2

Meaning Configure mask for Input 2

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 02h
Category Yes

Sub-index 03h, Configure mask for Input 3

Meaning Configure mask for Input 3

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 04h
Category Yes

Sub-index 04h, Configure mask for Input 4

Meaning Configure mask for Input 4

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 08h
Category Yes



CANopen Fieldbus manual8 Object Dictionary

132

R
ev

is
io

n 
R

05
12

11

Fieldbus interface

Sub-index 05h, Configure mask for Input 9

Meaning Configure mask for Input 9

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 10h
Category Yes

Sub-index 06h, Configure mask for Input 10

Meaning Configure mask for Input 10

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 20h
Category Yes

Sub-index 07h, Configure mask for Input 11

Meaning Configure mask for Input 11

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 40h
Category Yes

Sub-index 08h, Configure mask for Input 12

Meaning Configure mask for Input 12

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 80h
Category Yes
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8.6.4 2006h Confi gure input fi lter time

This object sets the input fi lter time in milliseconds. Each sub-index 
applies to a specifi c input where sub-index 01h applies to input 1, sub-
index 02h applies to input 2 and etc. 

Object description Index 2006h
Name Configure input filter

Object code ARRAY

Data type —

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 08h
Category —

Sub-index 01h, Configure filter for Input 1

Meaning Configure filter for Input 1

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h
Category Yes

Sub-index 02h, Configure filter for Input 2

Meaning Configure filter for Input 2

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h
Category Yes

Sub-index 03h, Configure filter for Input 3

Meaning Configure filter for Input 3

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h
Category Yes
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Sub-index 05h, Configure filter for Input 4

Meaning Configure filter for Input 4

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h
Category Yes

Sub-index 05h, Configure filter for Input 9

Meaning Configure filter for Input 9

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h
Category Yes

Sub-index 06h, Configure filter for Input 10

Meaning Configure filter for Input 10

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h
Category Yes

Sub-index 07h, Configure filter for Input 11

Meaning Configure filter for Input 11

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h
Category Yes

Sub-index 08h, Configure filter for Input 12

Meaning Configure filter for Input 12

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 00h
Category Yes
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8.6.7 2007h Inhibit switch reaction

This object allows the user to confi gure different actions for an inhibit 
switch (See Object 2002h, Sub-index 4h).

This object will function through Control word overwrites and overrides. 
The inhibit switch reaction is set using sub-index 01h.

Object description Index 2007h
Name Inhibit switch reaction

Object code ARRAY

Data type —

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 01h
Category —

Sub-index 01h, Inhibit switch reaction

Meaning Inhibit switch reaction

Access Read-write

PDO mapping —

Value range 1 – 12

Default value 12

Category Yes

Value Meaning

0 No action

1 Fault signal - Control word overwrite

2 Fault signal - Control word override

3 Disable voltage command - Control word overwrite

4 Disable voltage command - Control word override

5 Quick stop command - Control word overwrite

6 Quick stop command - Control word override

7 Shutdown command - Control word overwrite

8 Shutdown command - Control word override

9 Disable operation command - Control word overwrite

10 Disable operation command - Control word override

11 Halt command - Control word overwrite

12 Halt command - Control word override

Table 8.7: Inhibit switch reactions
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8.6.8 2008h Output defi nition

This object allows the user to confi gure one or more outputs as brake 
outputs. For an explanation of brake functions, see Object 2035h: Brake 
Timers

Object description Index 2008h
Name Output definition

Object code ARRAY

Data type —

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 02h
Category —

Sub-index 01h, Brake output defined

Meaning Brake output defined

Access Read-write

PDO mapping —

Value range Unsigned8

Default value 00h
Category Yes

Sub-index 02h, Target reached output defined

Meaning Target reached output defined

Access Read-write

PDO mapping —

Value range Unsigned8

Default value 00h
Category Yes

Output selected Setting

1 Sub-index =  01h
2 Sub-index =  02h
3 Sub-index =  04h
4 Sub-index =  08h
9 Sub-index =  10h
10 Sub-index =  20h
11 Sub-index =  40h
12 Sub-index =  80h

Table 8.8: Brake and target reached output defi nition
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8.6.9 2010h Analog input confi guration

This object allows the user to confi gure the 10-bit Analog Input. There 
are 3 sub-indices that set the confi guration properties for the input:

1) Sub-Index 01h: Analog Full Scale. This has a range of 0 to 1023 
and sets the full scale of the analog input.

2) Sub-Index 02h: This sets the type of device the Analog Input will 
read. It can be set for two modes, Voltage with ranges of 0 to 5V 
or 0 to 10V, or Current with an input range of 0 to 20 mA.

3) Sub-Index 03h: This sets the fi ltering for the Analog Input. In the 
0 (default) setting the fi ltering is off.

Object description Index 2010h
Name Analog input configuration

Object code ARRAY

Data type —

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 03h
Category —

Sub-index 01h,  Analog input reading

Meaning Analog input reading

Access Read-only

PDO mapping Yes – T_PDO

Value range 0 – 1023d (0000 – 03FFh – Unsigned16)

Default value —

Category —

Sub-index 02h, Analog input configuration

Meaning Analog input configuration

Access Read-write

PDO mapping —

Value range 00h, 02h, or 08h (Unsigned8)

Default value 00h
Category Yes

Sub-index 02h Analog input mode

00h 0 to 5 V scale

02h 4 to 20 mA scale

08h 0 to 10 V scale
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Sub-index 03h, Analog filter level

Meaning Analog filter level

Access Read-write

PDO mapping —

Value range 00 – 31h (Unsigned8)

Default value 00h
Category Yes

8.6.10 2018h Internal temperature options

This object allows the user to confi gure the thermal properties of the 
MDrivePlus or MDrive Hybrid Motion Control node. There are 3 sub-
indices:

1) Sub-Index 01h: Read-only sub-index that reads the internal tem-
perature of the device. May be mapped to a PDO

1) Sub-Index 02h: Temperature Warning parameter allows for the 
setting of a parameter that will generate an error (Index 1003 - 
0016 4210h) if the warning threshold is reached. the default is 
80°C.

1) Sub-Index 03h: This sub-index sets the threshold for a tempera-
ture fault. Note that the outputs of the device will disable at 85°C 
regardless of the setting for this parameter. if reached, the error 
message will be locates at Index 1003h. The error code is byte 
will read 0008 4210h.

The units for this object are degrees celcius (°C).

Note that this object is only available on the following product models:

• MDrivePlus: MDrive34Plus, MDrive34AC Plus

• MDrive Hybrid: MDrive 23 Hybrid, MDrive 34AC Hybrid

• MForce PowerDrive
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Object description Index 2018h
Name Internal temperature options

Object code ARRAY

Data type Signed8

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 03h
Category —

Sub-index 01h,  Internal temperature reading

Meaning Analog input reading

Access Read-only

PDO mapping Yes – T_PDO

Value range —

Default value —

Category —

Sub-index 02h, Temperature warning threshold

Meaning Temperature warning threshold

Access Read-write

PDO mapping —

Value range -50 to +120d (Signed8)

Default value 80d
Category Yes

Sub-index 03h, Temperature fault

Meaning Temperature fault

Access Read-write

PDO mapping —

Value range -50 to +120d (Signed8)

Default value 85d
Category Yes
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8.6.11 2020h Software limits as hardware

This object defi nes the actions taken when the Position Software Limit 
for Object 2022h is reached. It consists of 2 sub-indices.

1) Sub-index 01h:Limit reached fl ag. This fl ag will be set based upon 
the status of a limit, it will register whether the limit reached is a 
hardware limit or a software limit. The statusword (6041h), bit 11, 
internal limit active will set whenever the fl ag is not 0. The action 
taken for a limit reached condition will be determined by the limit 
mask sub-index.

Status Bit 3 Bit 4 Bit 1 Bit 0

Negative hardware limit reached 0 0 0 1

Positive hardware limit reached 0 0 1 0

Negative software limit reached 0 1 0 0

Positive software limit reached 1 0 0 0

Table 8.9: Description of limit reached fl ag 2020.01h

2) Sub-index 02h: Limit reached mask

2022.01h:  - SW Limit

2020.01h: Limit Flag

2020.01h: Limit Mask

2022.02h:  + SW Limit

2002.02h:  - Limit

2002.03h:  + Limit

Limit Switches

Software Limits

Limit Comparator

+S
W

 Li
mit

-S
W

 Li
mit

+ L
im

it

- L
im

it

6041h bit 11
Not 0

Internal Limit Active

Action on Unmasked
Limit0

0 0 00

0 1 1

(Default Shown)

Figure 8.13: Software limits as hardware functions
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Object description Index 2020h
Name Software limits as hardware

Object code ARRAY

Data type Unsigned8

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 02h
Category —

Sub-index 01h,  Limit reached flag

Meaning Limit reached flag

Access Read-write

PDO mapping —

Value range 00 – 0Fh
Default value 00h
Category —

Sub-index 02h, Limit reached mask

Meaning Limit reached mask

Access Read-write

PDO mapping —

Value range 00 – 0Fh
Default value 03h
Category Yes
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8.6.12 2022h Actual position software limit

This object defi nes the software limit based on set negative and positive 
limits set in actual position counts. See object 2020h for a description of 
software limit functionality and confi guration.

1) Sub-index 01h: Actual negative limit

2) Sub-index 02h: Actual positive limit

Object description Index 2022h
Name Actual position software limit

Object code ARRAY

Data type Signed32

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 02h
Category —

Sub-index 01h,  Actual negative limit

Meaning Actual negative limit

Access Read-write

PDO mapping —

Value range Signed32

Default value 8000 0000h
Category —

Sub-index 02h, Actual positive limit

Meaning Actual positive limit

Access Read-write

PDO mapping —

Value range Signed32

Default value 7FFF FFFFh
Category Yes
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8.6.13 2030h Output bridge polarity

This object defi nes the polarity of the output bridge where 
positive=clockwise and negative=counter clockwise (default). By chang-
ing this to a negative integer between -128 to -1 the polarity of the 
bridge, thus the default CW/CCW motor direction can be swapped.

There is no value assigned to the number, any negative integer from 
-128 to -1 will reverse the bridge polarity, any positive integer from 0 
to 127 will reset the polarity to the default CW/CCW motor direction 
confi guration.

Object description Index 2030h
Name Output birdge polarity

Object code VAR

Data type Signed8

Value description Sub-index 00h, Output birdge polarity

Meaning Output birdge polarity

Access Read-write

PDO mapping —

Value range -128 to 127d
Default value 0d
Category Yes

8.6.14 2031h Unit options (encoder enable, trip/capture enable)

This object defi nes the confi guration of the following unit options:

1) Encoder sync actions (bits 5, 4). Encoder sync will determine 
whether the encoder counter, position counter or -home offset 
will be the master counter for syncronizing the counters. If -home 
offset is used it will function as homing 35.

2) Encoder enable (bit 3)

3) Trip output/capture input (bit 2)

Note: Encoder functions only apply to the MDrive products. The MForce 
products do not have closed loop capability.

Object description Index 2031h
Name Unit options (encoder enable, trip/capture enable)

Object code VAR

Data type Unsigned8

Value description Sub-index 00h, Unit options (encoder enable, trip/capture enable)

Meaning Unit options (encoder enable, trip/capture enable)

Access Read-write

PDO mapping —

Value range Unsigned8

Default value 00h
Category Yes
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Bits 7 6 5 4 3 2 1 0

Function X X sync_action e/e c/t X X

Encoder auto-sync action (sync_action)
Bit 5 Bit 4 Bits 5 and 4 control encoder sync action

0 0 No action

0 1 Position synced to encoder master

1 0 Encoder synced to position master

1 1 Position and encoder synced to –home offset

Encoder enable (e/e)

Bit 3 0 Encoder not enabled

1 Encoder operation enabled

Capture/trip select (c/t)

Bit 2 0 Will operate as a capture input (configure using 2033h)

1 Will operate as a trip output (configure using 2038h)

Table 8.10: Description of unit options object 2031.00h

8.6.15 2032h Unit options (clock output options)

This object defi nes the confi guration of the various clock types.

Sub-index 01h controls:

1) Polarity of the step and direction output signals (bits 7,6)

2) Pulse width active/inactive (bit 4)

3) Enable as output (bit 3)

4) The output clock type as step/direction, quadrature or up/down 
(bits 1, 0)

Sub-index 02h controls the output clock step width from 50nS to 12.7μS 
in 50 nS increments.

Object description Index 2032h
Name Unit options (clock output options)

Object code ARRAY

Data type Signed32

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 02h
Category —
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Sub-index 01h,  Configure clock outputs

Meaning Configure clock outputs

Access Read-write

PDO mapping —

Value range Unsigned8

Default value 00h
Category Yes

Sub-index 02h, Configure output clock width

Meaning Configure output clock width

Access Read-write

PDO mapping —

Value range 1 – 255 (Unsigned8)

Default value 1d (50ns)
Category Yes

Bits 7 6 5 4 3 2 1 0

Function i/d i/s X p/w e/o X clock_type

Invert direction (i/d))

Bit 7 0 Direction signal not inverted

1 Invert direction signal

Invert step clock (i/s)

Bit 6 0 Step signal not inverted

1 Invert step signal

Pulse width (p/w)
Bit 4 0 Pulse width active, output pulse determined by 2032.02h

1 Pulse width inactive, output will be a square wave

Enable output (e/o)
Bit 3 0 Not enabled as output

1 Enabled as output

Output clock type (clock_type)
Bit 1 Bit 0

0 0 Step/direction outputs

0 1 Quadrature outputs

1 0 Clock up/down

Table 8.11: Description of clock options object 2032.01h
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8.6.16 2033h Capture input parameters

This object confi gures the functionality of the capture input.

1) Sub-index 01h: Capture input control: sets a bit that will enable 
the capture input. Note that the capture input must also be se-
lected using object 2031h.

2) Sub-index 02h: Position captured fl ag. Displays the status of a 
position capture by setting the least signifi cant bit (lsb) of an 8-bit 
unsigned integer. Write all ones to clear the fl ag.

3) Sub-index 03h: Capture input fi lter time. This sub-index confi g-
ures the fi ltering for the capture input. 

4) Sub-index 04h: Captured position. This sub-index holds the cap-
tured position.

Object description Index 2033h
Name Capture input parameters

Object code REC

Data type —

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 04h
Category —

Sub-index 01h,  Capture input enable

Meaning Capture input enable

Access Read-write

PDO mapping —

Value range 0/1 (Unsigned8)

Default value 0 (disabled)

Category Yes

Sub-index 02h, Position captured flag

Meaning Position captured flag

Access Read-write

PDO mapping —

Value range 0/1 (Unsigned8)

Default value 0 (no position captured)

Category Yes
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Sub-index 03h,  Capture input filter time

Meaning Capture input filter time

Access Read-write

PDO mapping —

Value range 0 – 9 (Unsigned8)

Default value 0 (50ns)

Category Yes

Value Filter Value Filter Value Filter
0 50ns 4 500ns 8 6.5μs

1 150ns 5 900ns 9 12.9μs

2 200ns 6 1.7μs

3 300ns 7 3.3μs

Sub-index 04h, Captured position

Meaning Captured position

Access Read-only

PDO mapping —

Value range Integer32

Default value 0 (no position)

Category —

8.6.17 2034h Bridge on settle time

Establishes the time in milliseconds that current in the bridge is allowed 
to stabilize after power on. This index will delay the device entering 
operation enabled mode by the time set (0 to 1000ms). It is also a 
factor in the brake logic block. See object 2035h for functional block 
diagram.

Object description Index 2034h
Name Bridge on settle time

Object code Array

Data type Unsigned16

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 01h
Category —
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Sub-index 01h,  Bridge on settle time

Meaning Bridge on settle time

Access Read-write

PDO mapping —

Value range 0 – 1000d
Default value 0

Category Yes

8.6.18 2035h Brake settle allow time

Establishes the time in milliseconds that the brake is allowed to settle. 
This object works in cooperation with  object 2034.01h, Bridge on 
settle allow time. The sequence of events follows for a braking opera-
tion:

1) Bridge power turns on, object 2034.01h begins timing the 
amount of milliseconds specifi ed in sub-index 01h. This will be 
the time between bridge power enabled and brake off. This time 
will also allow time for settling before initial synchronizing with 
encoder counts.

2) Break discrete turns off, object 2035.02h specifi es the time 
delay from set brake off to allow for motor movement.

3) Device enters the operation enabled state of the state machine. 
Motion occurs.

4) Motion ceases, the brake engages, object 2035.01h speci-
fi es the time delay from set brake on to removal of bridge 
power.

2035.02h 2035.01h2034.01h

Operation Enable

ON

OFF

ON

OFF

Brake

Bridge

t1 t2 t3

Figure 8.14: Bridge to brake timing
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2035.01h: Brake On

2035.02h:  Brake Off

2008.01h:  Output 2 Shown Selected as Brake Switch

2034.01h: Bridge On

Brake Timers (ms)

Bridge Timer (ms)

Brake Logic
Brake 

Position

LSbMSb

IO12 IO11 IO10 IO9 IO4 IO3 IO2 IO1

0 0 0 0 0 0 1 0

Not 0 = Enabled
Brake Enable

60FEh: Digital Output Control

Output Select

enable

Selected Output(s)
into Byte 3

Brake Enable
Bit Set

Figure 8.15: Brake functions block diagram

Object description Index 2035h
Name Brake settle allow time

Object code ARRAY

Data type —

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 02h
Category —

Sub-index 01h,  Brake on settle time

Meaning Brake on settle time

Access Read-write

PDO mapping —

Value range 0 – 2000d (ms)

Default value 0

Category Yes
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Sub-index 02h,  Brake off settle time

Meaning Brake off settle time

Access Read-write

PDO mapping —

Value range 0 – 1000d (ms)

Default value 0

Category Yes

8.6.19 2036h Hold current delay time

Defi nes the delay tim in milliseconds between the device switching from 
the run current (object 2204h) to the holding current (object 2205h)

Object description Index 2036h
Name Hold current delay time

Object code VAR

Data type Unsigned16

Value description Sub-index 00h, Hold current delay time

Meaning Hold current delay time

Access Read-write

PDO mapping —

Value range 0d (off) or 2 to 65535d (ms)

Default value 500d (ms)

Category Yes

8.6.20 2037h Bridge on to encoder settle time

Defi nes the delay tim in milliseconds between the device switching into 
operation enable to resynching the encoder position. Only applicable on 
MDrive models equipped with an encoder.

Object description Index 2037h
Name Bridge on to encoder settle time

Object code VAR

Data type Unsigned16

Value description Sub-index 00h, Bridge on to encoder settle time

Meaning Bridge on to encoder settle time

Access Read-write

PDO mapping —

Value range 0d to 3000d (ms)

Default value 300d (ms)

Category Yes
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8.6.21 2038h Trip output confi guration

This object confi gures the functionality of the trip output which will pulse 
the output upon reaching particular position_demand_effort_position(s).

Values are in Internal Units, based on 51200/rev and not necessarily 
scaled to user units. Also note trip is activated on position demand ef-
fort, and not actual position or encoder position.

This defi nition of point(s) begins with sub-index 2038.02h (1st position of 
a series) then add sub-index 2038.03h to form the specifi ed  number of 
trip points.

1) Sub-index 01h: Trip output control: controls the logic and trip 
points and is used to set up one or multiple trip positions. Note 
that the trip output must also be selected using object 2031h.

2) Sub-index 02h: 1st trip point of a series. Defi nes the fi rst trip point 
of a series of points.

3) Sub-index 03h: Capture input fi lter time. This sub-index confi g-
ures the fi ltering for the capture input. 

4) Sub-index 04h: Multiple trip point spacing. This sub-index defi nes 
the modulus, or spacing between the trip points. Scaled at 51200 
steps/rev.

Object description Index 2038h
Name Trip output configuration

Object code REC

Data type —

Value description Sub-index 00h, Number of entries

Meaning Number of entries

Access Read only

PDO mapping —

Value range —

Default value 03h
Category —

Sub-index 01h,  Trip output control

Meaning Trip output control

Access Read-write

PDO mapping —

Value range Unsigned16

Default value 0000h
Category Yes

Sub-index 01h value range

Bit: 15 (trip enable) 14 ... 12 Bits: 11 ... 0 (number of trip points)

0= disabled, 1=enabled 0   0   0 0=infinite, 1 – 4095=# trip points from start
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Sub-index 02h,  First trip point

Meaning First trip point

Access Read-write

PDO mapping —

Value range Integer32

Default value 0000 0000h
Category Yes

Sub-index 03h,  Multiple trip point spacing

Meaning Multiple trip point spacing

Access Read-write

PDO mapping —

Value range Integer32

Default value 5120d
Category Yes

8.6.21 2098h Homing confi guration

Determines the position or encoder counter status following a home. If 
0 the position or encoder counter will clear following a home. If 0, the 
position and encoder counter will NOT be assigned, following a homing 
attained.  The exception to this rule is when performing homing method 
35.

If 1 (default) the device will subtract the homing offset (object 607Ch) 
from the counter and set the counter to the difference.

Object description Index 2098h
Name Homing configuration

Object code VAR

Data type Unsigned8

Value description Sub-index 00h, Homing configuration

Meaning Homing configuration

Access Read-write

PDO mapping —

Value range 0/1

Default value 1

Category Yes
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8.6.22 2203h Calibration current

This object sets the percentage of full current at which MDrive Hybrid cali-
bration will occur.

This object is applicable to MDrive Hybrid products only.

Object description Index 2203h
Name Calibration current

Object code VAR

Data type Unsigned8

Value description Sub-index 00h, Calibration current

Meaning Calibration current

Access Read-write

PDO mapping —

Value range 1 – 100d (%)

Default value 50 (%)

8.6.22 2204h Run current

This object sets the percentage of full current at which the device will oper-
ate. 

Object description Index 2204h
Name Run current

Object code VAR

Data type Unsigned8

Value description Sub-index 00h, Run current

Meaning Run current

Access Read-write

PDO mapping —

Value range 1 – 100d (%)

Default value 50 (%)

2204 – 2205h (%) MDrive (All) MForce Micro (Amps RMS) MForce Power (Amps RMS)

10 MDrive Range 0 To 100%

Actual Current Not 
required as Motor is 
appropriately sized to the 
device.

0.3 0.5

20 0.6 1.0

30 0.9 1.5

40 1.2 2.0

50 1.5 2.5

60 1.8 3.0

70 2.1 3.5

80 2.4 4.0

90 2.7 4.5

100 3.0 5.0

Table 8.12: Run and hold current settings for objects 2204h and 2205h
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8.6.23 2205h Hold current

This object sets the percentage of full current at which the device will 
transition to when motion ceases. 

Object description Index 2204h
Name Hold current

Object code VAR

Data type Unsigned8

Value description Sub-index 00h, Hold current

Meaning Hold current

Access Read-write

PDO mapping —

Value range 0 – 100d (%)

Default value 5 (%)

Category Yes

8.6.24 2211h Position present point target

This object contains the position present point target 

Object description Index 2211h
Name Position present point target

Object code VAR

Data type Integer32

Value description Sub-index 00h, Position present point target

Meaning Position present point target

Access Read-only

PDO mapping —

Value range ±231

Default value 0

Category —
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8.6.25 2212h Position fi nal point target

This object contains the position fi nal point target 

Object description Index 2212h
Name Position final point target

Object code VAR

Data type Integer32

Value description Sub-index 00h, Position final point target

Meaning Position final point target

Access Read-only

PDO mapping —

Value range ±231

Default value 0

Category —

8.6.26 2401h General purpose user variable

This object is a general purpose user variable which can be used to 
store 8-bits of data. 

Object description Index 2211h
Name General purpose user variable

Object code VAR

Data type Integer32

Value description Sub-index 00h, General purpose user variable

Meaning General purpose user variable

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 0

Category —
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8.6.27 2504h SEM options

This object allows interoperability with Schneider Electric Twido PLC’s 
and will not ordinarily be used.

Object description Index 2504h
Name SEM options

Object code VAR

Data type Integer32

Value description Sub-index 00h, SEM options

Meaning SEM options

Access Read-write

PDO mapping —

Value range 00 – FFh
Default value 0

Category —

8.6.28 2701h Hybrid enable

This object controls the enable/disable state of the Hybrid Motion Tech-
nology control circuitry. 

• Disabled = 00h
• Enabled = 80h
Object 2701h is only avialable on MDrive Hybrid models.

Object description Index 2701h
Name Hybrid enable

Object code VAR

Data type Unsigned8

Value description Sub-index 00h, Hybrid enable

Meaning Hybrid enable

Access Read-write

PDO mapping —

Value range 00h or 80h
Default value 00h
Category Yes
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8.6.29 2702h Hybrid confi guration

This object sets the parameters of the Hybrid Motion Technology (HMT)
operation. The following parameters are set:

1) Fixed/variable current (bit 7): HMT can operate using two cur-
rent modes: fi xed and variable. In fi xed current mode the device 
will operate using the settings of the run (object 2204h) and 
hold (object 2205h) current set parameters. In variable current 
mode the device will adjust the current between the run and 
hold current settings to what is required to move the load at the 
desired velocity.

2) Control boundaries (bits 6 ... 5): HMT functions by closely 
monitoring the relationship between the rotor and stator of the 
motor to within set boundaries from 1.1 to 1.7 motor full steps 
where a lower setting gives enhanced torque performance and a 
higher setting deliver batter speed performance.

3) Make-up mode (bits 1 ... 0): If enabled, HMT control will make-
up for lost steps in the move profi le. This can occur at a fi xed 
velocity of 2.5 MHz or at a speed preset using object 2703h.

Object 2701h is only avialable on MDrive Hybrid models.

 Object description Index 2702h
Name Hybrid configuration

Object code VAR

Data type Unsigned8

Value description Sub-index 00h, Hybrid configuration

Meaning Hybrid configuration

Access Read-write

PDO mapping —

Value range See Table 8.13 (Unsigned8)

Default value A2h
Category Yes
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Bits 7 6 5 4 3 2 1 0

Function cur_fv c_bnds X X X mu

Current mode (cur_fv)

Bit 7 0 Fixed current (default)

1 Variable current

Control bounds (c_bnds)
Bit 6 Bit 5

0 0 1.1 full steps (best torque perfomance)

0 1 1.3 full steps (default)
(Best overall performance)

1 0 1.5 ful steps

1 1 1.7 full steps (best speed performance)

Make-up mode (mu)
Bit 1 Bit 0

0 0 Make up disabled

0 1 reserved

1 0 Make-up velocity = 2.5 MHz (default)

1 1 Make-up velocity = 2703h setting

Table 8.11: Description of clock options object 2032.01h

8.6.30 2703h Make-up velocity

Defi nes the velocity for hybrid make-up (Object 2702h, bits 1 ... 
0) if selected. The make-up period is determind using the equation:

Frequency = (x+2) * 50ns where x is the setting of 2703h

e.g. (1998+2) * 50 = 100000 steps/sec

Object 2703h is only avialable on MDrive Hybrid models.

Object description Index 2703h
Name Make-up velocity

Object code VAR

Data type Unsigned32

Value description Sub-index 00h, Make-up velocity

Meaning Make-up velocity

Access Read-write

PDO mapping —

Value range Unsigned32

Default value 1998d (100000 steps/sec)

Category Yes
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8.6.30 2741h Hybrid status

Indicates the calibration status of the rotor and stator of the motor. If 
00h, the motor is not calibrated, if 01h, the motor is calibrated.

Calibration will occur on two conditions:

1) Power on

2) Re-enabling the hybrid circuitry after disabling it (Object 
2701h)

Object 2741h is only avialable on MDrive Hybrid models.

Object description Index 2741h
Name Hybrid status

Object code VAR

Data type Unsigned8

Value description Sub-index 00h, Hybrid status

Meaning Hybrid status

Access Read-only

PDO mapping —

Value range 00h – 01h
Default value 00h (not calibrated)

Category —

8.7 Details of object group 5000h (Mfg factory specifi c)

Object group 5000h contains objects factory confi guration and are not 
for end use.
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8.8 Details of assignment objects group 6000h

The objects in group 6000h are operation specifi c. See Section 6 for 
detailed information on these objects.



161

CANopen Fieldbus manual 9 CANopen Tester software

R
ev

is
io

n 
R

05
12

11

Fieldbus interface

9 CANopen tester software

UNINTENDED OPERATION

The product is unable to detect an interruption of the network 
link if

  Do not write values to reserved parameters.

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

  Run initial tests without coupled loads.

  Verify that the system is free and ready for the movement be-
fore changing parameters.

  Verify the use of the word sequence with fi eldbus communica-
tion.

  Do not establish a fi eldbus connection unless you have fully 
understood the communication principles.

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

9.1 Overview

CANopen tester software is a GUI developed to interoperate with the 
MD-CC500-000 USB to CANopen communication converter cable. All of 
the functions of the MDrivePlus, MDrive Hybrid and MForce CANopen 
devices may be exercised using this tool.

It may also be used to confi gure parameters such as NODE ID and 
BAUD rate. 

Use of CANopen Tester is required for fi eld upgrading the fi rmware in he 
device.

9.2.1 System requirements

The following system specifi cations are required to use the CANopen 
Tester software:

• PC with Windows XP SP2 or higher

• MD-CC500-000 communication converter cable with PEAK drivers 
installed.

9
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9.2 Installation

9.2.1  Install MD-CC500-000 USB to CANopen communication converter

The drivers for the MD-CC500-000 are located on the PEAK CD which 
came with the product. The drivers may be downloaded from the web 
site at http://www.imshome.com/downloads/cable_drivers.html.

Setup the driver before connecting the PCAN-USB adapter to the com-
puter for the fi rst time.

Do the following to install the driver:

1) Make sure that you are logged in as user with administrator privi-
leges (not needed for normal use of the  MD-CC500-000 adapter 
later on).

2) Insert the supplied CD into the appropriate drive of the computer. 
Usually a navigation program appears a few moments later. If not, 
start the fi le Intro.exe from the root directory of the CD.

3) On the page English > Drivers activate the entry PCAN-USB. 

4) Click on Install now. The setup program for the driver is executed.

5) Follow the instructions of the setup program.

Do the following to connect the PCAN-USB adapter and complete the 
initialization:

1) Connect the PCAN-USB adpater to an USB port of the computer or 
of a connected USB hub. The computer can remain powered on. 
Windows notifi es that new hardware has been detected.

2) Windows XP only: A Wizard dialog box appears. Follow its instruc-
tions and select the automatic software installation.

3) Afterwards you can work as user with restricted rights again. After 
the initialization process is fi nished successfully the red LED on the 
PCAN-USB adapter is illuminated.

9.2.2  Install CANopen Tester

1) Download the latest CANopen Tester from http://www.imshome.
com/downloads/software_interfaces.html to a location on your hard-
drive.

2) Extract the installation fi le set.

3) Double click “setup.exe”

4) Follow the installation prompts to complete.
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9.3 Using CANopen Tester

9.3.1 Screen overview

The main screen of the CANopen Tester is organized in blocks accord-
ing to function and operation.

B

A

C

D
D

E

Figure 9.1: CANopen Tester main screen layout.

Block (A) The block labeled (A) in  Figure 9.1 uses LSS (Layer Setting Services to 
confi gure the Node ID and BAUD rate. The defaults are as shown, Node 
ID = 41h and BAUD = 1 Mbits

Block (B) Contains switched for controlling the NMT protocol for switching the 
device through the various stages of the state machine, resetting the 
application, communications, restoring defaults.

Block (C) DS-402 state specifi c, Control and Status word specifi c operation, such 
as selecting the operation mode, reading the check latches. 

Block (D) Profi le position and profi le velocity direct motion command and param-
eter entry and confi guration. 

Block (E)

Allopws acces to dialogs fi tting specifi c DSP-402 and mode specifi c 
and manufacturer specifi c objects as well as SDO and PDO entry and 
receipt.
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9.3.2 CANopen Tester quick start

The following exercise  will step you through the initialization, entry into 
operational mode, setting profi le position mode and performing a point 
top point move.

4

21 5 3

Figure 9.2: Getting started with CANopen Tester

With CANopen Tester opened and your device in a powered state, using 
the numbered markers in Figure 9.3 as a guide, perform the following:

1) Click CAN Init. This will open communication with the device.

2) Click Msg Window Scripts – This will open another window to 
allow the user to see data being sent to the device in real time.

3) Click operation_toggle three times (this steps through index 
6040h control word ending with operation enabled). This enables 
the output bridge of the driver.

4) Enter the number “1” in the modes of operations fi eld, this places 
the device into profi le position mode.

5) Enter 512000 into the Idx67AH fi eld, strike the return (enter) key 
on your key board, the motor should move 10 revolutions.
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