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CAN in Automation (CiA) is pleased to offer you the opportunity to advertise in the latest edition of our 
CANopen CC and CANopen FD posters. This provides your company with ongoing, targeted brand 
exposure to a focused and relevant audience.

Each poster provides space for up to 13 advertisements, and will be distributed by CiA throughout the 
year at trade shows (e.g., Innotrans, EuroTier, SPS, Bauma China), conferences, and other official CiA 
events. 

Ad(vertisement) cost: 295,00 € per placement. If you would like to book a space, please complete 
the form, indicate the number of ads you would like to book for each poster type, and return the signed 
form to us. Examples of previous CiA posters and how advertisements are placed are provided on the 
back or here.

Advertisement order details

 

Company name: ____________________________________________________________

Contact person: _____________________________________________________________

E-mail: _____________________________________ Phone: ________________________

Invoice address: ____________________________________________________________

VAT number: ____________________  PO number (if available): ______________________

_______________________________   _____________________________________ 
 Place, date                                              Authorized signature and company stamp

Please send your order to marketing@can-cia.org by July 6, 2026.  
Submission deadline for your advertising material: July 17, 2026. 

Product Description Unit price Number 
of ads

CANopen CC poster (841 mm x 594 mm) Advertisement 110 mm x 70 mm, 4-c 295,00 €

CANopen FD poster (841 mm x 594 mm) Advertisement 110 mm x 70 mm, 4-c 295,00 €

(all prices excluding German VAT)

https://www.can-cia.org/services/publications/marketing-opportunities/cia-posters
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Services
We assist you!

◆ Profound 
 seminars
◆ Conformance 
 assessment
◆ Technical 
 support
◆ CiA Product 
 Guides
◆ Product 
 panels

For more details please contact CiA 
office: service@can-cia.org
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Index range Description
0000h Reserved

0001h to 025Fh Data types
0260h to 0FFFh Reserved
1000h to 1FFFh Communication profile area
2000h to 5FFFh Manufacturer-specific profile area
6000h to 9FFFh Standardized profile area
A000h to AFFFh Network variables
B000h to BFFFh System variables
C000h to FFFFh Reserved

Index Name
1000h Device type
1001h Error register
1002h Manufacturer status register

1003h to 1004h Reserved
1005h COB-ID SYNC
1006h Communication cycle period
1007h Synchronous window length
1008h Manufacturer device name
1009h Manufacturer hardware version
100Ah Manufacturer software version

100Bh to 100Fh Reserved
1010h Store parameters
1011h Restore default parameters
1012h COB-ID TIME
1013h High resolution time stamp 
1014h COB-ID EMCY
1015h Inhibit time EMCY
1016h Consumer heartbeat time
1017h Producer heartbeat time
1018h Identity object
1019h Synchronous counter overflow value

101Ah to 101Fh Reserved
1020h Verify configuration
1021h Reserved
1022h Reserved
1023h OS command
1024h OS command mode
1025h OS debugger interface
1026h OS prompt
1027h Module list
1028h Emergency consumer
1029h Error behavior 

102Ah to 102Fh Reserved
1030h Version information
1031h Active error history
1032h Active error list

1033h to 103Fh Reserved
1040h Port network allocation
1041h Routing table

1400h to 15FFh RPDO communication parameter
1600h to 17FFh RPDO mapping parameter
1800h to 19FFh TPDO communication parameter
1A00h to 1BFFh TPDO mapping parameter
1FA0h to 1FCFh Object scanner list 1 to 48
1FD0h to 1FFFh Object dispatching list 1 to 48

1F80h NMT startup

Object dictionary (OD)

Application reset

Initialization Communicating

Final (Res.Com.)

Final (Init.)

Communication
reset

Waiting for network-ID
     and node-ID

Resetting

Request boot-up

Pre-operational

Stopped

Operational

Manager FSA
Manager capability

Final (Manager FSA)

0 1

CAN-ID = 000h

request

NMT manager NMT server

Command specifier (CS):
001d = Start (go to Operational)
002d = Stop (go to Stopped)
128d = Go to Pre-operational
129d = Reset node (Application reset)
130d = Reset communication

indication(s)

NMT-message protocol

CS Node-ID

DLC = 1

CAN-ID = 700h + node-ID

DLC = 1 (data field)

CAN-ID = 700h + node-ID

indication(s)

indication(s)

Heartbeat
consumer

time (1016h )
in ms

Heartbeat
event

request

request

request

Producer Consumer(s)

Node state values:
    4d = Stopped
    5d = Operational
127d = Pre-operational

Boot-up protocol

Heartbeat
producer

time (1017h )
in ms

indication(s)

Heartbeat protocol

 0

Node state

Node state

Network management (NMT)
 

Sync protocol

Counter
DLC = 1

Default CAN-ID = 080h

indication(s)request

Sync producer Sync consumer(s)

Producer Consumer

Logical 
device 
number

Re- 
served

CiA spec. 
number

EEC Error 
register

Device-
specific

Status Re- 
served

Time 

0 1 2 to 3 4 to 5 6 7 to 11 12 13 14 to 19

Bit field Description
Logical device 
number

Entire CANopen device or logical device to which the 
error is related to

CiA spec. number Number of CiA specification that specifies the EEC
Error register Current content of object 1001h

EEC Emergency error code, defined by CiA specification
Device-specific Unicast (to node with indicated node-ID)
Status Type of error (e.g. recoverable/non recoverable)
Time Time information, based on the TIME_OF_DAY
Reserved Always 0. Reserved for future use by CiA

Default CAN-ID = 080h + node-ID

 

EMCY write protocol

DLC = 6

Default CAN-ID = 100h

indication(s)request

TIME COB-ID (1012h)

STRUCT OF
 UNSIGNED28 ms, (after midnight)
 VOID4 reserved_1,
 UNSIGNED16 days, (since January 1, 1984)

Time-stamp producer Time-stamp consumer(s)

TimeOfDay data

 

Time-stamp protocol

Special protocols

DLC = 1 to 64

CAN-ID = pre-defined or user-specific
Application object(s)

request indication(s)
Producer Consumer(s)

Index Sub Object contents
1800h 01h COB-ID  
1800h 02h Transmission type
1800h 03h Inhibit time
1800h 05h Event timer
1800h 06h SYNC start value

1A00h 01h 2000h 01h 08h

1A00h 02h 2003h 03h 10h

1A00h 03h 2003h 01h 08h

2000h 01h Object A
2000h 02h Object B
2001h 00h Object C
2002h 00h Object D
2003h 01h Object E
2003h 02h Object F
2003h 03h Object G

TPDO 1 (CAN-ID see 1800h 01h)

CAN transmission

Data field

Object A Object G Object ECAN-ID

CAN-ID

Index Sub Object contents
1400h 01h COB-ID
 1400h 02h Transmission type
1400h 03h Inhibit time
1400h 05h Event timer

1600h 01h 2000h 01h 08h

1600h 02h 2003h 03h 10h

1600h 03h 2003h 01h 08h

2000h 01h Object A
2000h 02h Object B
2001h 00h Object C
2002h 00h Object D
2003h 01h Object E
2003h 02h Object F
2003h 03h Object G

RPDO 1 (CAN-ID see 1400h 01h)

CAN transmission

Data field

Object A Object G Object ECAN-ID

CAN-ID

 

TPDO parameter

 

RPDO parameter

Process data object (PDO)

Pre-defined CAN-IDs
Object Specification CAN-ID

NMT CiA 1301 000h

Sync CiA 1301 080h

Emergency CiA 1301 081h to 0FFh (080h + node-ID)

Time stamp CiA 1301 100h

TPDO 1 CiA 1301 181h to 1FFh (180h + node-ID)

RPDO 1 CiA 1301 201h to 27Fh (200h + node-ID)

TPDO 2 CiA 1301 281h to 2FFh(280h + node-ID)

RPDO 2 CiA 1301 301h to 37Fh (300h + node-ID)

kurze Tabelle 1

Object Specification CAN-ID

TPDO 3 CiA 1301 381h to 3FFh(380h + node-ID)

RPDO 3 CiA 1301 401h to 47Fh (400h + node-ID)

TPDO 4 CiA 1301 481h to 4FFh (480h + node-ID)

RPDO 4 CiA 1301 501h to 57Fh (500h + node-ID)

USDO server-to-client CiA 1301 581h to 5FFh (580h + node-ID)

USDO client-to-server CiA 1301 601h to 67Fh (600h + node-ID)

NMT error control CiA 1301 701h to 77Fh (700h + node-ID)

CAN-ID client-to-server: 600h + node-ID client
CAN-ID server-to-client: 580h + node-ID server

Destination coded in Data

USDO client
(Node-ID: 1)

USDO server
(Node-ID: 2)

USDO server
(Node-ID: 3)

582h Data

601h Data584h Data

583h Data
USDO server
(Node-ID: 4)

Client Server

CAN-ID identifies the sender of the USDO protocol

USDO download request

USDO download response

Destination 
address

Command 
specifier

Session 
ID

Sub-
index

Index Data 
type

Size Application 
data

0 1 2 3 4 + 5 6 7 8    up to    63

Destination 
address

Command 
specifier

Session 
ID

Sub-
index

Index

0 1 2 3 4 + 5

Destination address Description
00h Broadcast (to all nodes)
01h to 7Fh Unicast (to node with indicated node-ID)
80h to FFh Multicast (to some nodes part of indicated group)

USDO download block
transfer response

Client Server

t proc: Server’s time for processing consecutive segments; which may be considered by the client.

USDO download request
Destination 

address
Command 
specifier

Session 
ID

Sub-
index

Index Data 
type

Res. Size

0 1 2 3 4 + 5 6 7 8 + 11

Destination 
address

Command 
specifier

Session 
ID

Sub-
index

Index t proc

0 1 2 3 4 + 5 6 + 7

Destination 
address

Command 
specifier

Session 
ID

Sub-
index

Index t proc

0 1 2 3 4 + 5 6 + 7

Destination 
address

Command 
specifier

Session 
ID

Counter Application data

0 1 2 3 4                                         63

Destination 
address

Command 
specifier

Session 
ID

Counter Application data

0 1 2 3 4                                         63

Destination 
address

Command 
specifier

Session 
ID

Size last  
segment

Application data

0 1 2 3 4                    to                   n

Destination 
address

Command 
specifier

Session 
ID

0 1 2

 

USDO bulk transfer

 

USDO abort codes

 

Expedited USDO protocol

Universal service data object 
(USDO)

Error class Abort code Description
Universal errors 10h Unknown error

11h USDO protocol error detected
12h USDO time out error
13h Unknown command specifier
14h Invalid value in counter byte (segmented protocol)
15h Incorrect data size
16h Out of memory
17h Reserved for future use by CiA
18h Reserved for future use by CiA
19h USDO general routing error
1Ah USDO destination network unknown
1Bh USDO destination node unknown
1Ch USDO source network unknown
1Dh USDO source node unknown
1Eh Unexpected CAN DLC
1Fh Unexpected multiplexer
20h Data transfer not possible; parallel USDO access to the very same sub-index
21h Session-ID wrong or unknown

22h to 2Fh Reserved for future use by CiA
Errors with regard to
attributes of accessed
parameter

30h Reserved for future use by CiA
31h Attempt to read a write only data element
32h Attempt to write a read only data element
33h Data object does not exist in the object dictionary
34h Sub-index does not exist
35h Access failed due to a hardware error
36h Data type does not match, length of service parameter does not match
37h Data type does not match, length of service parameter too high
38h Data type does not match, length of service parameter too low

39h to 3Fh Reserved for future use by CiA
Parameterrelated errors 40h Invalid value for parameter (download only)

41h Value of parameter written too high (download only)
42h Value of parameter written too low (download only)
43h Maximum value is less than minimum value
44h Minimum value is higher than maximum value
45h CAN-ID and CAN frame format are of access type read-only

46h to 4Fh Reserved for future use by CiA
PDO-related errors 50h Data element cannot be mapped to the PDO

51h The number and length of the data elements to be mapped would exceed PDO length
52h Attempt to map a nonmappable data element to a PDO
53h Attempt to map a data element of PDO access type RPDO to a TPDO
54h Attempt to map a data element of PDO access type TPDO to a RPDO
55h Attempt to write to PDO parameters, while PDO is valid
56h Attempt to write to PDO mapping parameters, while PDO mapping is valid

57h to 5Fh Reserved for future use
Data storagerelated
errors

60h Data cannot be transferred or stored to the application
61h Data cannot be transferred or stored to the application because of local control

62h
Data cannot be transferred or stored to the application because of the present device  
state

63h Object dictionary dynamic generation fails or no object dictionary is present
64h No data available

65h to 6Fh Reserved for future use by CiA
USDO server resources-
related error 70h USDO server busy

The remaining value range 71h to FFh shall be reserved for future use by CiA.

 

PDO communication parameter
PDO communication parameter

I
Index Sub-index Description Data type
RPDO: 
1400h  

to  
15FFh 

TPDO:  
1800h  

to  
19FFh

00h Number of entries Unsigned8
01h COB-ID Unsigned32
02h Transmission type Unsigned8
03h Inhibit time Unsigned16
04h Reserved Unsigned8
05h Event timer Unsigned16
06h SYNC start value Unsigned8

 

Overview

 

General communication objects

www.peak-system.com
Interfaces to the CANopen World and  

Solutions for your CAN or CAN FD Application

Inclusive language
CiA is committed to use inclusive language in its 
specifications and technical reports. CiA documents are 
going to be updated with the following inclusive terms:
◆ NMT manager (non-inclusive: NMT master)
◆ NMT server (non-inclusive: NMT slave)
◆ LSS manager (non-inclusive: LSS master)
◆ LSS server (non-inclusive: LSS slave)
◆ Application manager (non-inclusive: Application master)
◆ Flying manager (non-inclusive: Flying master)

Services
We assist you!

◆ Profound 
 seminars
◆ Conformance 
 assessment
◆ Technical 
 support
◆ CiA Product 
 Guides
◆ Product 
 panels

For more details please contact CiA 
office: services@can-cia.org

 www.can-cia.org
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Index range Description
0000h Reserved

0001h to 025Fh Data types
0260h to 0FFFh Reserved
1000h to 1FFFh Communication profile area
2000h to 5FFFh Manufacturer-specific profile area
6000h to 9FFFh Standardized profile area
A000h to AFFFh Network variables
B000h to BFFFh System variables
C000h to FFFFh Reserved

Index range Description
1000h to 1029h General communication objects (CiA 301)

102Ah NMT inhibit time (CiA 302-2)
1100h to 1107h CANopen security (CiA 322) (under development)
1180h to 1186h CANopen energy saving (CiA 302-9)
1200h to 12FFh SDO parameters (CiA 301)
1300h to 13FFh CANopen safety parameters (EN 50325-5)
1400h to 1BFFh PDO parameters (CiA 301)
1F00h to 1F11h SDO manager (CiA 302-5)
1F20h to 1F27h Configuration manager (CiA 302-3)
1F2Ah to 1F4Fh CANopen multi-level networking (CiA 302-7)
1F50h to 1F58h Program control parameters (CiA 302-3)

1F60h Redundancy configuration (CiA 302-6)
1F70h Process image (CiA 302-4)
1F78h CANopen message data reception (IEC 61375-3-3)

1F80h to 1F91h NMT manager parameters (CiA 302-2)
1FA0h to 1FCFh Object scanner list (CiA 301)
1FD0h to 1FFFh Object dispatching list (CiA 301)

Index Object Name
1000h VAR Device type
1001h VAR Error register
1002h VAR Manufacturer status register
1003h ARRAY Pre-defined error field
1005h VAR COB-ID Sync message
1006h VAR Communication cycle period
1007h VAR Synchronous window length
1008h VAR Manufacturer device name
1009h VAR Manufacturer hardware version
100Ah VAR Manufacturer software version
100Ch VAR Guard time
100Dh VAR Life time factor
1010h VAR Store parameters
1011h VAR Restore default parameters
1012h VAR COB-ID time stamp
1013h VAR High resolution time stamp 
1014h VAR COB-ID EMCY
1015h VAR Inhibit time EMCY
1016h ARRAY Consumer heartbeat time
1017h VAR Producer heartbeat time
1018h RECORD Identity object
1019h VAR Sync. counter overflow value
1020h ARRAY Verify configuration
1021h VAR Store EDS
1022h VAR Storage format
1023h RECORD OS command
1024h VAR OS command mode
1025h RECORD OS debugger interface
1026h ARRAY OS prompt
1027h ARRAY Module list
1028h ARRAY Emergency consumer
1029h ARRAY Error behavior 

Object dictionary (OD)

Initializing

Application
reset

Communication
reset

Pre-operational

Stopped

Operational

(3) (4)
(5)

(7)

(6)
(8)

(12) (13) (14)

(1)

(9) (10) (11)

(15)

(2) Boot-up message

Object dictionary 
index range 1000h  
to 1FFFh is reset

Object dictionary 
index range 2000h 
to FFFFh is reset

(1) Power on
(2) Automatic switch to Pre-operational
(3) and (6) NMT switch to Operational
(4) and (7) NMT switch to Pre-operational
(5) and (8) NMT switch to Stopped
(9), (10) and (11) NMT switch to Application reset
(12), (13) and (14) NMT switch to Communication reset
(15) Power-off or hardware reset

Network management (NMT)
 

Sync protocol

Counter
DLC = 0 or 1

Default CAN-ID = 080h

indication(s)request

Sync producer Sync consumer(s)

Default CAN-ID = 080h + node-ID

indication(s)request

Emergency producer Emergency consumer(s)

EMCY producer COB-ID (1014h)
EMCY inhibit time (1015h)

EMCY consumer COB-IDs (1028h)

EEC = Emergency Error Code
ER    = Error Register (1001h)
MEF = Manufacturer-specific 
     Error Field

2 byte 1 byte 5 byte
EEC ER MEF

 

Emergency protocol

DLC = 6

Default CAN-ID = 100h

indication(s)request

TIME COB-ID (1012h)

STRUCT OF
 UNSIGNED28 ms, (after midnight)
 VOID4 reserved_1,
 UNSIGNED16 days, (since January 1, 1984)

Time-stamp producer Time-stamp consumer(s)

TimeOfDay data

 

Time-stamp protocol

Special protocols

 

PDO communication parameter

DLC = 1 to 8

CAN-ID = pre-defined or user-specific
Application object(s)

request indication(s)

Producer Consumer(s)

PDO communication parameter

I
Index Sub-index Description Data type
RPDO: 
1400h  

to  
15FFh 

TPDO:  
1800h  

to  
19FFh

00h Number of entries Unsigned8
01h COB-ID Unsigned32
02h Transmission type Unsigned8
03h Inhibit time Unsigned16
04h Reserved Unsigned8
05h Event timer Unsigned16
06h SYNC start value Unsigned8

Index Sub Object contents
1800h 01h COB-ID  
1800h 02h Transmission type
1800h 03h Inhibit time
1800h 05h Event timer
1800h 06h SYNC start value

1A00h 01h 2000h 01h 08h

1A00h 02h 2003h 03h 10h

1A00h 03h 2003h 01h 08h

2000h 01h Object A
2000h 02h Object B
2001h 00h Object C
2002h 00h Object D
2003h 01h Object E
2003h 02h Object F
2003h 03h Object G

TPDO 1 (CAN-ID see 1800h 01h)

CAN transmission

Data field

Object A Object G Object ECAN-ID

CAN-ID

Index Sub Object contents
1400h 01h COB-ID
 1400h 02h Transmission type
1400h 03h Inhibit time
1400h 05h Event timer

1600h 01h 2000h 01h 08h

1600h 02h 2003h 03h 10h

1600h 03h 2003h 01h 08h

2000h 01h Object A
2000h 02h Object B
2001h 00h Object C
2002h 00h Object D
2003h 01h Object E
2003h 02h Object F
2003h 03h Object G

RPDO 1 (CAN-ID see 1400h 01h)

CAN transmission

Data field

Object A Object G Object ECAN-ID

CAN-ID

 

TPDO parameter

 

RPDO parameter

Process data object (PDO)

Pre-defined CAN-IDs
Object Specification CAN-ID

NMT CiA 301 000h

Global failsafe command EN 50325-5 001h

Flying manager CiA 302-2 071h to 076h

Indicate active interface CiA 302-6 07Fh

Sync CiA 301 080h

Emergency CiA 301 081h to 0FFh (080h + node-ID)

Time stamp CiA 301 100h

Safety-relevant data objects EN 50325-5 101h to 180h

TPDO 1 CiA 301 181h to 1FFh (180h + node-ID)

RPDO 1 CiA 301 201h to 27Fh (200h + node-ID)

TPDO 2 CiA 301 281h to 2FFh(280h + node-ID)

RPDO 2 CiA 301 301h to 37Fh (300h + node-ID)

kurze Tabelle 1

Object Specification CAN-ID

TPDO 3 CiA 301 381h to 3FFh(380h + node-ID)

RPDO 3 CiA 301 401h to 47Fh (400h + node-ID)

TPDO 4 CiA 301 481h to 4FFh (480h + node-ID)

RPDO 4 CiA 301 501h to 57Fh (500h + node-ID)

Default SDO server-to-client CiA 301 581h to 5FFh (580h + node-ID)

Default SDO client-to-server CiA 301 601h to 67Fh (600h + node-ID)

Dynamic SDO request CiA 302-5 6E0h

Node claiming procedure CiA 416-1 6E1h to 6E3h

Node claiming procedure CiA 416-1 6F0h to 6FFh

NMT error control CiA 301 701h to 77Fh (700h + node-ID)

Layer setting services CiA 305 7E4h to 7E5h

OD

Client SDO

Server SDO

Node n-1

Node n

ID n  Data
ID p  Data

DLC = 8
CAN-ID client-to-server for Default-SDO = 600h + node-ID
CAN-ID server-to-client for Default-SDO = 580h + node-ID

Client Server

CS: Command specifier (read or write access, transfer type)
MUX: Multiplexer (index and sub-index of an object)

initiate SDO download
CS MUX DATA
initiate SDO download response
CS MUX Not used

initiate SDO upload
CS MUX Not used

initiate SDO upload response
CS MUX DATA

initiate SDO download

CS MUX (Length)
initiate SDO download response
CS MUX Not used

download SDO segment 1
CS DATA
download segment 1 response

CS Not used
download segment 2 to n-1

CS DATA
download segment 2 to n-1 response

CS Not used
download segment n

CS DATA
download segment n response

CS Not used

Client Server

CAN-ID client-to-server for Default-SDO = 600h + node-ID
CAN-ID server-to-client for Default-SDO = 580h + node-ID

 

Normal SDO protocol

 

SDO abort codes

 

Expedited SDO protocol

Service data object (SDO)

I
Abort code Description

0503 0000h Toggle bit not alternated

0504 0000h SDO protocol timed out

0504 0001h
Client/server command specifier  
not valid or unknown

0504 0002h Invalid block size (block mode only)

0504 0003h
Invalid sequence number  
(block mode only)

0504 0004h CRC error (block mode only)

0504 0005h Out of memory

0601 0000h Unsupported access to an object

0601 0001h Attempt to read a write only object

0601 0002h Attempt to write a read only object

0602 0000h
Object does not exist in the object  
dictionary

0604 0041h Object cannot be mapped to the PDO

0604 0042h
Number, length of the objects would  
exceed PDO length

0604 0043h
General parameter incompatibility  
reason

0604 0047h
General internal incompatibility in the  
device

0606 0000h Access failed due to an hardware error

I
Abort code Description

0607 0010h
Data type does not match, length does 
not match

0607 0012h
Data type does not match, length too 
high

0607 0013h
Data type does not match, length too 
low

0609 0011h Sub-index does not exist

0609 0030h
Invalid value for parameter (download 
only)

0609 0031h
Value of parameter written too high 
(download only)

0609 0032h
Value of parameter written too low 
(download only)

0609 0036h
Maximum value is less than minimum 
value

060A 0023h Resource not available: SDO connection
0800 0000h General error
0800 0020h Data cannot be transferred

0800 0021h
Data cannot be transferred or stored to 
the application because of local control

0800 0022h
Data cannot be transferred because of 
the present device state

0800 0023h
Object dictionary dynamic generation 
fails or no object dictionary is present

0800 0024h No data available

 

Overview

 

Communication profile area

 

General communication objects

DLC = 1

CAN-ID = 700h + node-ID

DLC = 1 (data field)

CAN-ID = 700h + node-ID

indication(s)

indication(s)

Heartbeat
consumer

time (1016h )
in ms

Heartbeat

event

CAN-ID = 000h

DLC = 2 (data field)

request

request

request

request

Producer Consumer(s)

NMT manager NMT server

Node state values:
    4d = Stopped
    5d = Operational
127d = Pre-operational

Command specifier (CS):
001d = Start (go to Operational)
002d = Stop (go to Stopped)
128d = Go to Pre-operational
129d = Reset node (Application reset)
130d = Reset communication

Boot-up protocol

Heartbeat
producer

time (1017h )
in ms

indication(s)

indication(s)

NMT-message protocol

Heartbeat protocol

 0

Node state

Node state

CS Node-ID

Command specifier (CS):
001d = Start (go to Operational)
002d = Stop (go to Stopped)
128d = Go to Pre-operational
129d = Reset node (Application reset)
130d = Reset communication
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Index range Description
0000h Reserved

0001h to 025Fh Data types
0260h to 0FFFh Reserved
1000h to 1FFFh Communication profile area
2000h to 5FFFh Manufacturer-specific profile area
6000h to 9FFFh Standardized profile area
A000h to AFFFh Network variables
B000h to BFFFh System variables
C000h to FFFFh Reserved

Index Name
1000h Device type
1001h Error register
1002h Manufacturer status register

1003h to 1004h Reserved
1005h COB-ID SYNC
1006h Communication cycle period
1007h Synchronous window length
1008h Manufacturer device name
1009h Manufacturer hardware version
100Ah Manufacturer software version

100Bh to 100Fh Reserved
1010h Store parameters
1011h Restore default parameters
1012h COB-ID TIME
1013h High resolution time stamp 
1014h COB-ID EMCY
1015h Inhibit time EMCY
1016h Consumer heartbeat time
1017h Producer heartbeat time
1018h Identity object
1019h Synchronous counter overflow value

101Ah to 101Fh Reserved
1020h Verify configuration
1021h Reserved
1022h Reserved
1023h OS command
1024h OS command mode
1025h OS debugger interface
1026h OS prompt
1027h Module list
1028h Emergency consumer
1029h Error behavior 

102Ah to 102Fh Reserved
1030h Version information
1031h Active error history
1032h Active error list

1033h to 103Fh Reserved
1040h Port network allocation
1041h Routing table

1400h to 15FFh RPDO communication parameter
1600h to 17FFh RPDO mapping parameter
1800h to 19FFh TPDO communication parameter
1A00h to 1BFFh TPDO mapping parameter
1FA0h to 1FCFh Object scanner list 1 to 48
1FD0h to 1FFFh Object dispatching list 1 to 48

1F80h NMT startup

Object dictionary (OD)

Application reset

Initialization Communicating

Final (Res.Com.)

Final (Init.)

Communication
reset

Waiting for network-ID
     and node-ID

Resetting

Request boot-up

Pre-operational

Stopped

Operational

Manager FSA
Manager capability

Final (Manager FSA)

0 1

CAN-ID = 000h

request

NMT manager NMT server

Command specifier (CS):
001d = Start (go to Operational)
002d = Stop (go to Stopped)
128d = Go to Pre-operational
129d = Reset node (Application reset)
130d = Reset communication

indication(s)

NMT-message protocol

CS Node-ID

DLC = 1

CAN-ID = 700h + node-ID

DLC = 1 (data field)

CAN-ID = 700h + node-ID

indication(s)

indication(s)

Heartbeat
consumer

time (1016h )
in ms

Heartbeat
event

request

request

request

Producer Consumer(s)

Node state values:
    4d = Stopped
    5d = Operational
127d = Pre-operational

Boot-up protocol

Heartbeat
producer

time (1017h )
in ms

indication(s)

Heartbeat protocol

 0

Node state

Node state

Network management (NMT)
 

Sync protocol

Counter
DLC = 1

Default CAN-ID = 080h

indication(s)request

Sync producer Sync consumer(s)

Producer Consumer

Logical 
device 
number

Re- 
served

CiA spec. 
number

EEC Error 
register

Device-
specific

Status Re- 
served

Time 

0 1 2 to 3 4 to 5 6 7 to 11 12 13 14 to 19

Bit field Description
Logical device 
number

Entire CANopen device or logical device to which the 
error is related to

CiA spec. number Number of CiA specification that specifies the EEC
Error register Current content of object 1001h

EEC Emergency error code, defined by CiA specification
Device-specific Unicast (to node with indicated node-ID)
Status Type of error (e.g. recoverable/non recoverable)
Time Time information, based on the TIME_OF_DAY
Reserved Always 0. Reserved for future use by CiA

Default CAN-ID = 080h + node-ID

 

EMCY write protocol

DLC = 6

Default CAN-ID = 100h

indication(s)request

TIME COB-ID (1012h)

STRUCT OF
 UNSIGNED28 ms, (after midnight)
 VOID4 reserved_1,
 UNSIGNED16 days, (since January 1, 1984)

Time-stamp producer Time-stamp consumer(s)

TimeOfDay data

 

Time-stamp protocol

Special protocols

DLC = 1 to 64

CAN-ID = pre-defined or user-specific
Application object(s)

request indication(s)
Producer Consumer(s)

Index Sub Object contents
1800h 01h COB-ID  
1800h 02h Transmission type
1800h 03h Inhibit time
1800h 05h Event timer
1800h 06h SYNC start value

1A00h 01h 2000h 01h 08h

1A00h 02h 2003h 03h 10h

1A00h 03h 2003h 01h 08h

2000h 01h Object A
2000h 02h Object B
2001h 00h Object C
2002h 00h Object D
2003h 01h Object E
2003h 02h Object F
2003h 03h Object G

TPDO 1 (CAN-ID see 1800h 01h)

CAN transmission

Data field

Object A Object G Object ECAN-ID

CAN-ID

Index Sub Object contents
1400h 01h COB-ID
 1400h 02h Transmission type
1400h 03h Inhibit time
1400h 05h Event timer

1600h 01h 2000h 01h 08h

1600h 02h 2003h 03h 10h

1600h 03h 2003h 01h 08h

2000h 01h Object A
2000h 02h Object B
2001h 00h Object C
2002h 00h Object D
2003h 01h Object E
2003h 02h Object F
2003h 03h Object G

RPDO 1 (CAN-ID see 1400h 01h)

CAN transmission

Data field

Object A Object G Object ECAN-ID

CAN-ID

 

TPDO parameter

 

RPDO parameter

Process data object (PDO)

Pre-defined CAN-IDs
Object Specification CAN-ID

NMT CiA 1301 000h

Sync CiA 1301 080h

Emergency CiA 1301 081h to 0FFh (080h + node-ID)

Time stamp CiA 1301 100h

TPDO 1 CiA 1301 181h to 1FFh (180h + node-ID)

RPDO 1 CiA 1301 201h to 27Fh (200h + node-ID)

TPDO 2 CiA 1301 281h to 2FFh(280h + node-ID)

RPDO 2 CiA 1301 301h to 37Fh (300h + node-ID)

kurze Tabelle 1

Object Specification CAN-ID

TPDO 3 CiA 1301 381h to 3FFh(380h + node-ID)

RPDO 3 CiA 1301 401h to 47Fh (400h + node-ID)

TPDO 4 CiA 1301 481h to 4FFh (480h + node-ID)

RPDO 4 CiA 1301 501h to 57Fh (500h + node-ID)

USDO server-to-client CiA 1301 581h to 5FFh (580h + node-ID)

USDO client-to-server CiA 1301 601h to 67Fh (600h + node-ID)

NMT error control CiA 1301 701h to 77Fh (700h + node-ID)

CAN-ID client-to-server: 600h + node-ID client
CAN-ID server-to-client: 580h + node-ID server

Destination coded in Data

USDO client
(Node-ID: 1)

USDO server
(Node-ID: 2)

USDO server
(Node-ID: 3)

582h Data

601h Data584h Data

583h Data
USDO server
(Node-ID: 4)

Client Server

CAN-ID identifies the sender of the USDO protocol

USDO download request

USDO download response

Destination 
address

Command 
specifier

Session 
ID

Sub-
index

Index Data 
type

Size Application 
data

0 1 2 3 4 + 5 6 7 8    up to    63

Destination 
address

Command 
specifier

Session 
ID

Sub-
index

Index

0 1 2 3 4 + 5

Destination address Description
00h Broadcast (to all nodes)
01h to 7Fh Unicast (to node with indicated node-ID)
80h to FFh Multicast (to some nodes part of indicated group)

USDO download block
transfer response

Client Server

t proc: Server’s time for processing consecutive segments; which may be considered by the client.

USDO download request
Destination 

address
Command 
specifier

Session 
ID

Sub-
index

Index Data 
type

Res. Size

0 1 2 3 4 + 5 6 7 8 + 11

Destination 
address

Command 
specifier

Session 
ID

Sub-
index

Index t proc

0 1 2 3 4 + 5 6 + 7

Destination 
address

Command 
specifier

Session 
ID

Sub-
index

Index t proc

0 1 2 3 4 + 5 6 + 7

Destination 
address

Command 
specifier

Session 
ID

Counter Application data

0 1 2 3 4                                         63

Destination 
address

Command 
specifier

Session 
ID

Counter Application data

0 1 2 3 4                                         63

Destination 
address

Command 
specifier

Session 
ID

Size last  
segment

Application data

0 1 2 3 4                    to                   n

Destination 
address

Command 
specifier

Session 
ID

0 1 2

 

USDO bulk transfer

 

USDO abort codes

 

Expedited USDO protocol

Universal service data object 
(USDO)

Error class Abort code Description
Universal errors 10h Unknown error

11h USDO protocol error detected
12h USDO time out error
13h Unknown command specifier
14h Invalid value in counter byte (segmented protocol)
15h Incorrect data size
16h Out of memory
17h Reserved for future use by CiA
18h Reserved for future use by CiA
19h USDO general routing error
1Ah USDO destination network unknown
1Bh USDO destination node unknown
1Ch USDO source network unknown
1Dh USDO source node unknown
1Eh Unexpected CAN DLC
1Fh Unexpected multiplexer
20h Data transfer not possible; parallel USDO access to the very same sub-index
21h Session-ID wrong or unknown

22h to 2Fh Reserved for future use by CiA
Errors with regard to
attributes of accessed
parameter

30h Reserved for future use by CiA
31h Attempt to read a write only data element
32h Attempt to write a read only data element
33h Data object does not exist in the object dictionary
34h Sub-index does not exist
35h Access failed due to a hardware error
36h Data type does not match, length of service parameter does not match
37h Data type does not match, length of service parameter too high
38h Data type does not match, length of service parameter too low

39h to 3Fh Reserved for future use by CiA
Parameterrelated errors 40h Invalid value for parameter (download only)

41h Value of parameter written too high (download only)
42h Value of parameter written too low (download only)
43h Maximum value is less than minimum value
44h Minimum value is higher than maximum value
45h CAN-ID and CAN frame format are of access type read-only

46h to 4Fh Reserved for future use by CiA
PDO-related errors 50h Data element cannot be mapped to the PDO

51h The number and length of the data elements to be mapped would exceed PDO length
52h Attempt to map a nonmappable data element to a PDO
53h Attempt to map a data element of PDO access type RPDO to a TPDO
54h Attempt to map a data element of PDO access type TPDO to a RPDO
55h Attempt to write to PDO parameters, while PDO is valid
56h Attempt to write to PDO mapping parameters, while PDO mapping is valid

57h to 5Fh Reserved for future use
Data storagerelated
errors

60h Data cannot be transferred or stored to the application
61h Data cannot be transferred or stored to the application because of local control

62h
Data cannot be transferred or stored to the application because of the present device  
state

63h Object dictionary dynamic generation fails or no object dictionary is present
64h No data available

65h to 6Fh Reserved for future use by CiA
USDO server resources-
related error 70h USDO server busy

The remaining value range 71h to FFh shall be reserved for future use by CiA.

 

PDO communication parameter
PDO communication parameter

I
Index Sub-index Description Data type
RPDO: 
1400h  

to  
15FFh 

TPDO:  
1800h  

to  
19FFh

00h Number of entries Unsigned8
01h COB-ID Unsigned32
02h Transmission type Unsigned8
03h Inhibit time Unsigned16
04h Reserved Unsigned8
05h Event timer Unsigned16
06h SYNC start value Unsigned8
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General communication objects
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Index range Description
0000h Reserved

0001h to 025Fh Data types
0260h to 0FFFh Reserved
1000h to 1FFFh Communication profile area
2000h to 5FFFh Manufacturer-specific profile area
6000h to 9FFFh Standardized profile area
A000h to AFFFh Network variables
B000h to BFFFh System variables
C000h to FFFFh Reserved

Index range Description
1000h to 1029h General communication objects (CiA 301)

102Ah NMT inhibit time (CiA 302-2)
1100h to 1107h CANopen security (CiA 322) (under development)
1180h to 1186h CANopen energy saving (CiA 302-9)
1200h to 12FFh SDO parameters (CiA 301)
1300h to 13FFh CANopen safety parameters (EN 50325-5)
1400h to 1BFFh PDO parameters (CiA 301)
1F00h to 1F11h SDO manager (CiA 302-5)
1F20h to 1F27h Configuration manager (CiA 302-3)
1F2Ah to 1F4Fh CANopen multi-level networking (CiA 302-7)
1F50h to 1F58h Program control parameters (CiA 302-3)

1F60h Redundancy configuration (CiA 302-6)
1F70h Process image (CiA 302-4)
1F78h CANopen message data reception (IEC 61375-3-3)

1F80h to 1F91h NMT manager parameters (CiA 302-2)
1FA0h to 1FCFh Object scanner list (CiA 301)
1FD0h to 1FFFh Object dispatching list (CiA 301)

Index Object Name
1000h VAR Device type
1001h VAR Error register
1002h VAR Manufacturer status register
1003h ARRAY Pre-defined error field
1005h VAR COB-ID Sync message
1006h VAR Communication cycle period
1007h VAR Synchronous window length
1008h VAR Manufacturer device name
1009h VAR Manufacturer hardware version
100Ah VAR Manufacturer software version
100Ch VAR Guard time
100Dh VAR Life time factor
1010h VAR Store parameters
1011h VAR Restore default parameters
1012h VAR COB-ID time stamp
1013h VAR High resolution time stamp 
1014h VAR COB-ID EMCY
1015h VAR Inhibit time EMCY
1016h ARRAY Consumer heartbeat time
1017h VAR Producer heartbeat time
1018h RECORD Identity object
1019h VAR Sync. counter overflow value
1020h ARRAY Verify configuration
1021h VAR Store EDS
1022h VAR Storage format
1023h RECORD OS command
1024h VAR OS command mode
1025h RECORD OS debugger interface
1026h ARRAY OS prompt
1027h ARRAY Module list
1028h ARRAY Emergency consumer
1029h ARRAY Error behavior 

Object dictionary (OD)

Initializing

Application
reset

Communication
reset

Pre-operational

Stopped

Operational

(3) (4)
(5)

(7)

(6)
(8)

(12) (13) (14)

(1)

(9) (10) (11)

(15)

(2) Boot-up message

Object dictionary 
index range 1000h  
to 1FFFh is reset

Object dictionary 
index range 2000h 
to FFFFh is reset

(1) Power on
(2) Automatic switch to Pre-operational
(3) and (6) NMT switch to Operational
(4) and (7) NMT switch to Pre-operational
(5) and (8) NMT switch to Stopped
(9), (10) and (11) NMT switch to Application reset
(12), (13) and (14) NMT switch to Communication reset
(15) Power-off or hardware reset

Network management (NMT)
 

Sync protocol

Counter
DLC = 0 or 1

Default CAN-ID = 080h

indication(s)request

Sync producer Sync consumer(s)

Default CAN-ID = 080h + node-ID

indication(s)request

Emergency producer Emergency consumer(s)

EMCY producer COB-ID (1014h)
EMCY inhibit time (1015h)

EMCY consumer COB-IDs (1028h)

EEC = Emergency Error Code
ER    = Error Register (1001h)
MEF = Manufacturer-specific 
     Error Field

2 byte 1 byte 5 byte
EEC ER MEF

 

Emergency protocol

DLC = 6

Default CAN-ID = 100h

indication(s)request

TIME COB-ID (1012h)

STRUCT OF
 UNSIGNED28 ms, (after midnight)
 VOID4 reserved_1,
 UNSIGNED16 days, (since January 1, 1984)

Time-stamp producer Time-stamp consumer(s)

TimeOfDay data

 

Time-stamp protocol

Special protocols

 

PDO communication parameter

DLC = 1 to 8

CAN-ID = pre-defined or user-specific
Application object(s)

request indication(s)

Producer Consumer(s)

PDO communication parameter

I
Index Sub-index Description Data type
RPDO: 
1400h  

to  
15FFh 

TPDO:  
1800h  

to  
19FFh

00h Number of entries Unsigned8
01h COB-ID Unsigned32
02h Transmission type Unsigned8
03h Inhibit time Unsigned16
04h Reserved Unsigned8
05h Event timer Unsigned16
06h SYNC start value Unsigned8

Index Sub Object contents
1800h 01h COB-ID  
1800h 02h Transmission type
1800h 03h Inhibit time
1800h 05h Event timer
1800h 06h SYNC start value

1A00h 01h 2000h 01h 08h

1A00h 02h 2003h 03h 10h

1A00h 03h 2003h 01h 08h

2000h 01h Object A
2000h 02h Object B
2001h 00h Object C
2002h 00h Object D
2003h 01h Object E
2003h 02h Object F
2003h 03h Object G

TPDO 1 (CAN-ID see 1800h 01h)

CAN transmission

Data field

Object A Object G Object ECAN-ID

CAN-ID

Index Sub Object contents
1400h 01h COB-ID
 1400h 02h Transmission type
1400h 03h Inhibit time
1400h 05h Event timer

1600h 01h 2000h 01h 08h

1600h 02h 2003h 03h 10h

1600h 03h 2003h 01h 08h

2000h 01h Object A
2000h 02h Object B
2001h 00h Object C
2002h 00h Object D
2003h 01h Object E
2003h 02h Object F
2003h 03h Object G

RPDO 1 (CAN-ID see 1400h 01h)

CAN transmission

Data field

Object A Object G Object ECAN-ID

CAN-ID

 

TPDO parameter

 

RPDO parameter

Process data object (PDO)

Pre-defined CAN-IDs
Object Specification CAN-ID

NMT CiA 301 000h

Global failsafe command EN 50325-5 001h

Flying manager CiA 302-2 071h to 076h

Indicate active interface CiA 302-6 07Fh

Sync CiA 301 080h

Emergency CiA 301 081h to 0FFh (080h + node-ID)

Time stamp CiA 301 100h

Safety-relevant data objects EN 50325-5 101h to 180h

TPDO 1 CiA 301 181h to 1FFh (180h + node-ID)

RPDO 1 CiA 301 201h to 27Fh (200h + node-ID)

TPDO 2 CiA 301 281h to 2FFh(280h + node-ID)

RPDO 2 CiA 301 301h to 37Fh (300h + node-ID)

kurze Tabelle 1

Object Specification CAN-ID

TPDO 3 CiA 301 381h to 3FFh(380h + node-ID)

RPDO 3 CiA 301 401h to 47Fh (400h + node-ID)

TPDO 4 CiA 301 481h to 4FFh (480h + node-ID)

RPDO 4 CiA 301 501h to 57Fh (500h + node-ID)

Default SDO server-to-client CiA 301 581h to 5FFh (580h + node-ID)

Default SDO client-to-server CiA 301 601h to 67Fh (600h + node-ID)

Dynamic SDO request CiA 302-5 6E0h

Node claiming procedure CiA 416-1 6E1h to 6E3h

Node claiming procedure CiA 416-1 6F0h to 6FFh

NMT error control CiA 301 701h to 77Fh (700h + node-ID)

Layer setting services CiA 305 7E4h to 7E5h

OD

Client SDO

Server SDO

Node n-1

Node n

ID n  Data
ID p  Data

DLC = 8
CAN-ID client-to-server for Default-SDO = 600h + node-ID
CAN-ID server-to-client for Default-SDO = 580h + node-ID

Client Server

CS: Command specifier (read or write access, transfer type)
MUX: Multiplexer (index and sub-index of an object)

initiate SDO download
CS MUX DATA
initiate SDO download response
CS MUX Not used

initiate SDO upload
CS MUX Not used

initiate SDO upload response
CS MUX DATA

initiate SDO download

CS MUX (Length)
initiate SDO download response
CS MUX Not used

download SDO segment 1
CS DATA
download segment 1 response

CS Not used
download segment 2 to n-1

CS DATA
download segment 2 to n-1 response

CS Not used
download segment n

CS DATA
download segment n response

CS Not used

Client Server

CAN-ID client-to-server for Default-SDO = 600h + node-ID
CAN-ID server-to-client for Default-SDO = 580h + node-ID

 

Normal SDO protocol

 

SDO abort codes

 

Expedited SDO protocol

Service data object (SDO)

I
Abort code Description

0503 0000h Toggle bit not alternated

0504 0000h SDO protocol timed out

0504 0001h
Client/server command specifier  
not valid or unknown

0504 0002h Invalid block size (block mode only)

0504 0003h
Invalid sequence number  
(block mode only)

0504 0004h CRC error (block mode only)

0504 0005h Out of memory

0601 0000h Unsupported access to an object

0601 0001h Attempt to read a write only object

0601 0002h Attempt to write a read only object

0602 0000h
Object does not exist in the object  
dictionary

0604 0041h Object cannot be mapped to the PDO

0604 0042h
Number, length of the objects would  
exceed PDO length

0604 0043h
General parameter incompatibility  
reason

0604 0047h
General internal incompatibility in the  
device

0606 0000h Access failed due to an hardware error

I
Abort code Description

0607 0010h
Data type does not match, length does 
not match

0607 0012h
Data type does not match, length too 
high

0607 0013h
Data type does not match, length too 
low

0609 0011h Sub-index does not exist

0609 0030h
Invalid value for parameter (download 
only)

0609 0031h
Value of parameter written too high 
(download only)

0609 0032h
Value of parameter written too low 
(download only)

0609 0036h
Maximum value is less than minimum 
value

060A 0023h Resource not available: SDO connection
0800 0000h General error
0800 0020h Data cannot be transferred

0800 0021h
Data cannot be transferred or stored to 
the application because of local control

0800 0022h
Data cannot be transferred because of 
the present device state

0800 0023h
Object dictionary dynamic generation 
fails or no object dictionary is present

0800 0024h No data available

 

Overview

 

Communication profile area

 

General communication objects

DLC = 1

CAN-ID = 700h + node-ID

DLC = 1 (data field)

CAN-ID = 700h + node-ID

indication(s)

indication(s)

Heartbeat
consumer

time (1016h )
in ms

Heartbeat

event

CAN-ID = 000h

DLC = 2 (data field)

request

request

request

request

Producer Consumer(s)

NMT manager NMT server

Node state values:
    4d = Stopped
    5d = Operational
127d = Pre-operational

Command specifier (CS):
001d = Start (go to Operational)
002d = Stop (go to Stopped)
128d = Go to Pre-operational
129d = Reset node (Application reset)
130d = Reset communication

Boot-up protocol

Heartbeat
producer

time (1017h )
in ms

indication(s)

indication(s)

NMT-message protocol

Heartbeat protocol

 0

Node state

Node state

CS Node-ID

Command specifier (CS):
001d = Start (go to Operational)
002d = Stop (go to Stopped)
128d = Go to Pre-operational
129d = Reset node (Application reset)
130d = Reset communication
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