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SMCAN

SMCAN is an easy way to utilize all the advantages with a CAN master-master type
transport layer. It is built into the servo motors and can be used to synchronize motion or

share data between motors. It can be used between motors without the need of any

external control system. Or it can coexist together with other CAN protocols on the same
bus. SMCAN uses booth CAN 29 and 11bit frames.

1 SMCAN registers

SMCAN registers
Nr. Type Name Description Range
5000 unsl6 CANRx1ID ID of the message to be received 0..255
Lower 8 bits of Arbitration Field
5001 unsl6 CANRx1Parameterl Register to put received data in Any writable
register
number
5002 unsl6 CANRx1Parameter2 Register to put received data in Any writable
register
number
5003 unsl6 CANRx1Parameter3 Register to put received data in Any writable
register
number
5004 unsl6 CANRx1Parameter4 Register to put received data in Any writable
register
number
5070 unsl6 CANRXx8ID ID of the message to be received 0..255
Lower 8 bits of Arbitration Field
5071 unsl6 CANRx8Parameterl Register to put received data in Any writable
register
number
5072 unsl6 CANRx8Parameter2 Register to put received data in Any writable
register
number
5073 unsl6 CANRx8Parameter3 Register to put received data in Any writable
register
number
5074 uns1l6 CANRx8Parameter4 Register to put received data in Any writable
register
number
5500 Unsl6 CANTx1ID ID of the message to be sent 0..255
Lower 8 bits of Arbitration Field
5501 unsl6 CANTx1Parameterl Register to send Any register
number
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5502 unsl6 CANTx1Parameter2 Register to send Any register
number
5503 unsl6 CANTx1Parameter3 Register to send Any register
number
5504 unsl6 CANTx1Parameter4 Register to send Any register
number
5505 unsl6 CANTx1RefreshRate The rate at which the message is sent in ms, O=off, 1- 0..65535
65535ms
5570 Unsl6 CANTx8ID ID of the message to be sent 0..255
Lower 8 bits of Arbitration Field
5571 unsl6 CANTx8Parameterl Register to send Any register
number
5572 unsl6 CANTx8Parameter2 Register to send Any register
number
5573 unsl6 CANTx8Parameter3 Register to send Any register
number
5574 unsl6 CANTx8Parameter4 Register to send Any register
number
5575 unsl6 CANTx8RefreshRate The rate at which the message is sent in ms, 0=off, 1- 0..65535
65535ms
6000 uns16 CAN_HB_SETTINGS Heartbeat settings
Bits Description
0.1 Error Mode
0= None, 1= QuickStop, 2= Shutdown, 3= Off
2 Edge
O=Edge, 1= Active
15 Enable
0= Disabled, 1= Enabled
6001 uns1l6 CAN_HB_STATUS Reflects the status of the heartbeat IDs entered in
registers 6010 to 6160...
6002 unsl6 CAN_HB_RefreshRate | Time before triggering a timeout 0..65535
6010 uns1l6 CAN_HB1_CAN_ID Heartbeat ID 1 to listen for on the CAN bus 0..2047
6160 uns1l6 CAN_HB16_CAN_ID Heartbeat ID 16 to listen for on the CAN bus 0..2047
2 Frames

The SMCAN protocol uses frames with both standard 11 bit identifiers (CAN 2.0a) and
extended 29 bit identifiers (CAN 2.0b)

The 11 bit is used for distributing data across the network to one or multiple receivers,

whereas 29 bit is used for reading or writing a specific registers in a specific device.

2.1 11bit frames
The 11 bit frame can contain up to four 16 bit register values. In the device, the CANRx and
CANTX registers are used for receiving and sending the messages.

The Arbitration field is used as message ID.
Data is configured for each ID and sent as little endian.
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Size
(bits)

Data is sent as 16bit values therefore valid DLC values are 2,4,6 or 8.

Arbitration Field
11 Bits Data Field 0-8 bytes
Reserved ID RTR DLC DATA DATA DATA DATA DATA DATA DATA DATA
3 8 1bit 4bit 8bit 8bit 8bit 8bit 8bit 8bit 8bit

Please note that the frame above does not show all parts of the actual CAN 2.0a frame
being sent, such as IDE, CRC etc.

Example:

Send a message with ID 50 that contains one 16 bit value.

Arbitration Field
11 Bits Data Field 0-8 bytes

Reserved ID RTR DLC DATA DATA DATA DATA DATA DATA DATA DATA

pay
50 0 2 pay lsb msb

2.1.1 11bit configuration/setup
Each motor has 8 receive and 8 transmit registers along with some control registers.

2.1.2 CANRxnID (n=1-8)

The ID of the message to be received. This can be the same on more than one device if they
all need the same data. Upon receiving a message, the data is distributed to the register set
in CANRxParameter

2.1.3 CANRxnParametery (n=1-8, y=1-4)
Each RxID can receive up to four 16 bit parameters, two 32 bit, or any mix of them.

Example:

To receive a position value and a variable parameter:

CANRx1ID=1 // listen for message with ID1

CANRx1Parameterl= 450 // put received data in lsb part of Targetlnput register
CANRx1Parameter2= 451 // put received data in msb part of Targetlnput regsiter
CANRx1Parameter3= 400 // put received data in Mode register

See 2.1.6 for the message that is transmitted.

2.1.4, CANTxnID (n=1-8)

The ID of the message that will be transmitted. This is also the arbitration/address field of
the CAN frame and should be a unique value. lL.e., don’t set up the same value for Tx ID
on multiple devices in the same network.

2.1.5 CANTxnParametery (n=1-8,y=1-4)
Each TxID can transmit up to four 16 bit parameters, two 32 bit or any mix of them.
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Example:

To synchronise the position of two motors, the position and mode is transmitted:

CANTx1Parameterl= 200
CANTx1Parameter2= 201
CANTx1Parameter3= 400

2.1.6 CANTxnRefreshRate (n=1-8)

// \sb part of MotorPosition register
// msb part of MotorPosition register
// mode register

This is the rate the message will be sent at.

0=off

1-65535ms

Example transmitting:
This will send position and mode at a rate of 10 frames/sec.
CANTx1ID=1
CANTx1Parameterl= 200
CANTx1Parameter2= 201

CANTx1Parameter3= 400
CANTx1RefreshRate= 100

5600 CANTx1ID unz16 |1
5501 CANTx1Parameter uns16 | 200
5502 CANTx1Parameter?  |uns16 | 201
5503 CANTx1Parameterd unsz16 | 400
5504 CANTx1Parameterd  |unsl16 |0
5505 CANTx1RefreshRate  |uns16 | 100

2.2 29 Bit frame
Used for exchanging parameters, RTR frames are used as read request.
The Arbitration field is used as unit ID and Register/parameter see below

ID/Address: Every node has a unique id/address

// MotorPosition lsb
// MotorPosition msb

// mode

0001
00c3
00c9
0150
0000
0064

Register: Command or parameter to call/read/write
RTR: Write=0, Read=1
DLC: Number of bytes to write (when RTR=0) or number of bytes to read (when

RTR=1).

Data is sent and returned as little endian.

Arbitration

Field 29 Bits Data Field 0-8 bytes
Reserved ID Register RTR DLC DATA DATA DATA DATA DATA DATA DATA DATA
5 8 16 1bit 4bit 8bit 8bit 8bit 8bit 8bit 8bit 8bit 8bit
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Please note that the frame above does not show all parts of the actual CAN 2.0b frame
being sent, such as SRR, IDE, CRC etc.

Example 1
Request data from register 200, Motor Position, on motor with address 2.

Frame sent by requesting node:

Arbitration
Field 29 Bits
Reserved ID Register RTR DLC

0 2 200 1 4

Frame received from the replying node:

Arbitration
Field 29 Bits
Reserved ID Register RTR DLC

0 2 200 0 4 pay lsb pay pay | pay msb

Example 2
Set register 400 Mode to a specific value

Frame sent by requesting node:

Arbitration
Field 29 Bits
Reserved ID Register RTR DLC

0 2 200 0 4 pay lsb | pay msb

Frame received from the replying node:

Arbitration
Field 29 Bits
Reserved ID Register RTR DLC

0 2 200 0 4 pay lsb | pay msb

3 CAN Heartbeat

The CAN Heartbeat functionality is a monitoring function that ensures that all essential
nodes on the system are transmitting a heartbeat. If the heartbeats are not received within a
set time, the unit will be set in a safe/known state.

The heartbeat listens for the ID in 11 bit frames messages. Up to 16 IDs can be used for
heartbeat monitoring, and the ID addresses are fully configurable.
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The heartbeat messages don’t have to be used exclusively for the heartbeat. They can also

be messages with process data that are continuously sent from a unit.

3.1 CAN_HB_ SETTINGS

Defines what will happen if a heartbeat is not received within the set timeframe

Bit 15 | Bit14 | Bit13 | Bit12 | Bit11l | Bit10 | Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Enable Edge ErrMode
ErrMode. The mode the motor will enter to enter on a timeout.

Value Description

0 None. Mode is not changed on timeout but the status is still monitored

1 Quickstop. The motor will enter Quickstop mode

2 Shutdown. The motor will enter Shutdown mode

3 Off. The motor will enter Off mode
Edge

Value Description

0 Edge. The selected ErrMode will be set on the edge, i.e. when the timeout occurs

1 Active. The selected ErrMode will be forced continuously when the timeout is active
Enable heartbeat function

Value Description

0 Disabled

1 Enabled
3.2 CAN_HB_STATUS
This register reflects the state of the enabled IDs to monitor. If a heartbeat message is not
received within the time set in CAN_HB_RRATE, the status bit will be set to 1.

Bit 15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
CAN_ | CAN_ | CAN_ | CAN_ | CAN_ | CAN_ | CAN_ | CAN_ | CAN_ | CAN_ | CAN_ | CAN_ | CAN_ | CAN_ | CAN_ | CAN_
HB16 | HB15 | HB14 | HB13 | HB12 | HB11 | HB10 | HB9 | HB8 | HB7 | HB6 | HB5 | HB4 | HB3 | HB2 | HB1
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0=0K

1 =time out.

3.3 CAN_HB_RRATE

The time to wait for a heartbeat message before triggering a timeout.

Value 0-65535ms.

3.4 CAN_HBx_ CAN_ID (x=1-16)

Enter the message ID of each heartbeat message that shall be monitored.

0= Off, i.e. not checked.
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