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Disclaimer

Thank you for purchasing the Juxie motor drive system. Please read this
disclaimer carefully before use. Once used, you are deemed to have

acknowledged and accepted all contents of this disclaimer.

Please install and use this product in strict accordance with the manual,
product instructions, and relevant laws, regulations, policies, and guidelines.
During product use, you undertake to be responsible for your own actions and all
consequences arising therefrom. Juxie shall not be legally liable for any losses

caused by improper use, installation, or modification by the user.

Without permission, no part of this document may be copied or reproduced in
any form. The final right to interpret this disclaimer is reserved by Juxie Intelligent

Drive Technology Co., Ltd.

This protocol description is only applicable to versions above 1.16.07.
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1. Module Power-On Program Operation Logic

Module Power-On
1. Enter the boot program, jump to App after 300 ms.
2. App initialization takes approximately 2 s.
3. After initialization, upload a data frame with ID 0x700 + ID and data 00, and the

watchdog locks automatically on power-on.

4. After the motor is enabled, delay 100 ms before rotating to a new position.
5. Notes

6. Watchdog data frame interval must be less than 500 ms; otherwise, the motor

locks.

7. Thereis a 100 ms delay for both brake release and engagement.

2. CAN Bus Wiring Specification Guide

2.1 Signal Line Definition
e CAN_H: High- level data line; dominant level = 3.5V, recessive level = 2.5 V.
e CAN_L: Low- level data line; dominant level = 1.5V, recessive level = 2.5 V.

e CAN_GND: Signal ground; establishes a common ground reference to improve

common- mode interference immunity.

2.2 Termination Resistor
e Function: Eliminate signal reflection at the bus end and ensure signal integrity.
e Specification:
¢ Quantity: One termination resistor must be installed at each physical end of the

bus.
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Resistance: 120 Q.
e Location: Only at the two farthest nodes; do not install at intermediate nodes.
e Connection: Parallel between CAN_H and CAN_L.

e Check: Measure resistance at both ends of the main bus with power off. A

healthy network with two 120 Q resistors shows = 60 Q total resistance.

LJ'] .

3. Protocol Description

108
0
2
Z
A
i

The CAN communication of Juxie modules supports CAN 2.0 and CANFD, both
following the CANopen 402 protocol (CiA 402 / DS402) for drives and motion control.

3.1 Communication Configuration

e CANFD default: CANFD acceleration, standard frame, 1 M arbitration segment, 5

M data segment.

3.2 Actuator ID

Range: 0x01 ~ Ox7F

3.3 Object Dictionary

All parameters, data, and functions are accessed via a 16- bit index and 8- bit subindex.

3.4 Main Control Modes

Mode Name Features

_ - Profile Position  ||Predefined position profile (target position,
PP (Profile Position) _ .
Mode speed, acceleration); drive executes as planned.

_ __||Profile Velocity  |Reaches and maintains target speed with preset
PV (Profile Velocity) . .
Mode acceleration/deceleration ramps.

CSP (Cyclic Cyclic Host cyclically sends target position; drive tracks

Synchronous Synchronous synchronously with high precision.
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Mode Name Features
Position) Position
CSV (Cyclic Cyclic _ S
Host cyclically sends target speed; position is
Synchronous Synchronous _ _ _
_ _ derived by integration.
Velocity) Velocity
CST (Cyclic Cyclic
Synchronous Synchronous Directly controls motor output torque.
Torque) Torque
Precise Torque _ .
MIT Mixed control of current, speed, and position.

Control

4. CANFD/CANopen SDO Control Examples

4.1 SDO Message Parsing

11 bit COB-ID 4bitOLC 8 s
I Tibit 4 bit [ 2] 3] a]s5]e6] 7
601h 8 23 |81 |60 | 00| Ao| 86 | 01 | 00

A h A
COB-ID

BEoRE

&3l
FR3I

=

SDO B2

4.2 Example: Modify Motor ID (Master — Slave)

‘[4—7]

‘CAN Field||lLength||Description
StdiD |11 bit 600 + Dev_ID
‘DLC - [oxos
‘[0] 16 bit |ICommand code
‘[1—2] 32 bit |Dictionary index
‘[3] 16 bit |ISubindex
32 bit [[New ID (1-127, little- endian)
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Command Code Description

Code] Description Direction
2Fh |Write 1 byte Master — Slave
2Bh |Write 2 bytes Master — Slave
27h |Write 3 bytes Master — Slave
23h |Write 4 bytes Master — Slave
60h |Write response Slave — Master
40h |Read 1 byte Master — Slave

AFh |Read response (1 byte) [Slave — Master

4Bh |Read response (2 bytes)|Slave — Master

47h |Read response (3 bytes)|Slave — Master

43h |Read response (4 bytes)|Slave — Master

4.3 Dictionary Operation Example

In the example, the red-texted content represents the target value, with data values

listed from highest to lowest.

® Get motor version information

D DLC Data(HEX) Description

60X 8 40 08 10 00 00 00 00 00

60X 8 60 00 00 00 00 00 00 00 Manufacturer Name
60X 8 70 00 00 00 00 00 00 00

D DLC Data(HEX) Description

60X 8 40 00 10 00 00 00 00 00

60X 8 60 00 00 00 00 00 00 00 Joint type

60X 8 70 00 00 00 00 00 00 00

ID DLC Data(HEX) Description

60X 8 40 OA 10 00 00 00 00 00

60X 8 60 00 00 00 00 00 00 00 Firmware version
60X 8 70 00 00 00 00 00 00 00
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D DLC Data(HEX) Description

60X 8 4009 10 00 00 00 00 00

60X 8 60 00 00 00 00 00 00 00 RERRA

60X 8 70 00 00 00 00 00 00 00

The read version needs to be converted to ASCI| code.

1] CANFDT0OIPro-V1.17 - SN:USBCANFD202306161908, Driverlib:V1.21, FitmiwareV2.12 - 8 x

\xﬁEE(O) SHEAUT) BHREES) 580) BRV) BESL) #EH)
ik

MH2RE
iR

- RIEHR: ERRIE - REHA: IERLR%

O Bdiigl %z

%) OxRis | Rz
RIAL[ARE (ms): 1 O i i%  ID(0x): 00000001

RO ws): 10 O it

»

¢
(=] TR % I R O | O S (4
5

. o
10:53:26.757 T 0x603 T FHoE 8 CANFD x| 40 09 10 00 00 00 00 00

2 1
£l 10:53:26.757  Ox15D96ADE4 1 Rx 0x583 e HuE 8 CAN x| 41 09 10 00 0B 00 00 00
4 105332383 % 1 Tx 0x603 N EUEM 8 CANFD  x/60 00 00 00 00 00 00 00
5 1053:32.383  OxISDEBSBAO 1 RO 0x583 N HOEM 8 CAN [x10056 31 26 3030 00 00\ EE{I—‘FH&Z’: V1.00
6 105337303 % 1 Tx  0x603 T siEM 8 CANFD %[ 70000000 0000 00 00
7 1053:37.303  OxI5E37D304 1 R 0x583 N sE 8 CAN x| 17 00 00 00 00 00 00 00
8 105352167 % 1 Tx  0x603 N sEn 8 CANFD
il 105352167 OxI5FIA9SCC 1 R 0x583 TN sEM 8 CAN x| 4108 10 00 0D 00 00 00
10 105358408 % 1 Tx  0x603 TEN HEM 8 CANFD  x/60 00 00 00 00 00 00 00 —,
i 10:53:58408  OX15F795E40 1 R« Ox583 TREN R 8 CAN | 100 4A 58 5A4€ 00 00 00 J_%g /J\ JXZN
12 105403020 % 1 T™c 0x603 N EUEM 8 CANFD x| 7000 00 00 00 00 00 00
13 10:5403020  OXISFBF9090 1 RC  0x583 BN HUEM 8 CAN x/13 00 00 00 00 00 00 00
14 105425428 R 1 Tx O0x603 REM mEm 8 CANFD
15 10:5425428  OxI61164E5C 1 R 0x583 N sEM 8 CAN x| 4100 10 00 0B 00 00 00
16 105430645 1 Tx  0x603 »Tmﬁ sumn 8 CANFD  x6000000000000000 =
17 105430645  OxI6164E9CC 1 R 0x583 TN HuEM 8 CAN | 00 48 57 53 5F 52 36 38 % TIE== KWS R68
18 105435368 % 1 Tx  0x603 EN HEN 8 CANFD x| 7000 00 00 00 00 00 00
19 10:54:35368  Ox161ADFBA8 1 Rx 0x583 e HuE 8 CAN x| 17 00 00 00 00 00 00 00
20 10:54:47.025 % il Tx 0x603 FEN HuE 8 CANFD
21 10:5447.025  Ox1625F1C30 1 RO 0x583 N HOEM 8 CAN x| 41 0A 10 00 08 00 00 00
22 105459374 % 1 Tx  0x603 TN sER 8 CANFD x| 6000 00 00 00 00 00 00
23 10:5459374  0x1631B1610 1 R 0x583 N mEM 8 CAN %0056 31 2630350000 i}\'fq:ﬁjiz& V1.05
24 10550389 % 1 Tx  0x603 N sEM 8 CANFD x| 7000 00 00 00 00 00 00
25 10:5503.896  0x163613C44 1 R 0x583 TN HE 8 CAN x| 17 00 00 00 00 00 00 00
MHL: HORIHEG 13 BUER: 0/s; RN 12 BET: 0/ ;OB 0 BURR: 0/s;  AURBUHEC 0 BIET: 0/s; St

Modify Motor ID

%1% ID|DLC|Data (HEX) Description

60x 8 |23 30 2500 05 00 00 00|Set Motor ID to 5

® Zero Calibration Procedure (Motor must be disabled during setup.)
1. Enable the motor and move it to the target zero position.

2. Send calibration command: 60x 23 31 25 00 01 00 00 00.

3. Read the current position feedback; confirm position = 0 for success.

4. Disable the motor and engage brake; send calibration reset command: 60x 23 31 25
00 01 00 00 00.

5. Re-enable the motor and release brake for normal control.
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‘ID DLC|Data (HEX) Description

‘GOX 8 |23 312500 01 00 00 00||Set Zero Point

® Read Motor Position

‘ID DLC|Data (HEX) Description

‘GOX 8 |40 64 60 00 00 00 00 00|Read Actual Motor Position

‘58x 8 |43 64 60 00 00 00 00 00j|Feedback Actual Motor Position

® Position analysis of the feedback: As shown in the figure below, the high-bit
data comes after the low-bit data. Converting 3F FE to decimal yields 16382,

which is then divided by 182 to obtain the position information

90.

D — sem bLC CAN-FD e

0601 R ARG 8 CANFD x| 43 64 60 00 00 00 00 00
0x581 AR #iE 8 CANFD-... x| 4364 60 00 FE 3F 00 00

® Disable Limit & Watchdog

Disables the 500ms watchdog protection.

% |ID|DLC|Data (HEX) Description

60x |8 |23 50 26 00 01 00 00 0Q|Disable Watchdog & Limit Protection

® Set Heartbeat

Heartbeat feedback active after setting; restores default after power cycle.

HID DLC|Data (HEX) Description
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VD DLC

Data (HEX)

Description

FOXS

2B 17 10 00 DO O7 00 00

Set Heartbeat to 2000ms

® Set Positive Motor Limit

Motor must be disabled; default: =180° ~ +180°.Save to Flash after setup.

kD DLC

Data (HEX)

Description

FOXS

23 7D 60 02 30 7F 00 00

Set Positive Limit

FOXS

40 7D 60 01 00 00 00 00

Read Positive Limit

® Set Negative Motor Limit

Motor must be disabled; default: =180° ~ +180°.Save to Flash after setup.

kD DLC

Data (HEX)

Description

FOXS

23 7D 60 01 C8 80 FF FF

Set Negative Limit

FOXS

40 7D 60 02 00 00 00 00

Read Negative Limit

® Modify CANFD Data Segment Baud Rate

Baud rate mapping:1=5M, 2=4M, 3=2M, 4=1MTakes effect after reboot; CAN not

supported. Save to Flash.

VD DLC

Data (HEX)

Description

FOXS

23 40 2500 01 00 00 00

Set CANFD Data Segment Baud Rate

® SDO Position Mode Example

Position loop speed = reducer output speed

Motor Enable

WD DLC

Data (HEX)

Description

10/ 34
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ID |DLC||Data (HEX) Description

60

=
oo

2B 40 60 00 07 00 00 0O||Release Brake

‘601 8 |2B 40 60 00 06 00 00 OQ|Ready to Start
‘601 8 2B 40 60 00 OF 00 00 00|Motor Enable Active

Set Operation Mode

‘ID DLC|Data (HEX) Description

‘601 8 |2F 60 60 00 01 00 00 OQ|Set Position Mode

Set Motion Parameters

ID |DLC|Data (HEX) Description

6018 |I23 83 60 00 DO 07 00 00||Acceleration = 2000 RPM/s (motor side, 0~10000)

‘601 3 |123 84 60 00 DO 07 00 00|Deceleration = 2000 RPM/s (motor side, 0~10000)
‘601 8 |23 81 60 00 OA 00 00 00|Speed = 10 RPM (reducer output, 0~30)

Absolute Motion

‘ID DLC|Data (HEX) Description

‘601 8 |23 7A 60 00 00 40 00 00||Set Target Position (—32767 ~ 32768)

‘601 8 |2B 40 60 00 4F 00 00 00|Start Absolute Motion

Stop Motion

‘ID DLC|Data (HEX) Description

‘601 8 2B 40 60 00 OF 00 00 00|Stop Motor Motion

® SDO Velocity Mode Example
Velocity loop speed/acceleration = motor side speed

Motor Enable

HID DLC|Data (HEX) Description
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DLC

Data (HEX)

Description

2B 40 60 00 06 00 00 00

Ready to Start

2B 40 60 00 07 00 00 00

Release Brake

ol o ol =]
(@)
=

2B 40 60 00 OF 00 00 00

Motor Enable Active

Set Operation Mode

‘ID

DLC

Data (HEX)

Description

‘601

2F 60 60 00 03 00 00 00

Set Velocity Mode

Set Motion Parameters

‘ID DLC|Data (HEX) Description

‘601 8 |23 83 60 00 E8 03 00 00|Acceleration = 1000 RPM/s (0~10000)
‘601 8 |23 84 60 00 E8 03 00 00|Deceleration = 1000 RPM/s (0~10000)
‘601 8 |23 FF 60 00 F4 01 00 00||Speed = 500 RPM

® Current Mode Example:

Max current recommended default (match motor peak current)

Motor Enable

‘ID DLC|Data (HEX) Description

‘601 8 |2B 40 60 00 06 00 00 00|Ready to Start

‘601 8 |2B 40 60 00 07 00 00 00|Release Brake

‘601 8 |[2B 40 60 00 OF 00 00 00|Motor Enable Active

Set Operation Mode

HID

DLC

Data (HEX)

Description
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VD DLC

Data (HEX)

Description

F018

2F 60 60 00 OA 00 00 00

Set Current Mode

Set Moti

ion Parameters

VD DLC

Data (HEX)

Description

F018

2B 71 60 00 F4 01 00 0O

Target Current = 500 mA (refer to motor specs)

® Set Motor Pl Parameters
ID |DLC||Data (HEX) Description
6018 |23 32 25 00 00 00 00 00||Set Current Loop P

23 33 25 00 00 00 00 0Q

Set Current Loop |

Set Velocity Loop P

6018 |23 3525 00 00 00 00 00|Set Velocity Loop |
6018 |23 36 25 00 00 00 00 00|Set Position Loop P
6018 |23 37 25 00 00 00 00 00|Set Position Loop |

‘601 8 |[23 34 2500 00 00 00 00

® Read Pl Parameters

Description

Data (HEX)

Read Current Loop P

40 32 25 00 00 00 00 00

Read Current Loop |

40 33 25 00 00 00 00 00

Read Velocity Loop P

40 34 25 00 00 00 00 00

Read Velocity Loop |

40 35 25 00 00 00 00 00

Read Position Loop P

40 36 25 00 00 00 00 00

Read Position Loop |

40 37 25 00 00 00 00 00

Read Max Current

40 38 25 00 00 00 00 00

13/34
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® SDO Feedback Status Reading Examples

Read motion status

ID |IDLC|Data(HEX) |[Description Details
40 78 60 00||Read Motor
601/[8
00 00 00 0Q|Actual Current
Feedback _
4B 78 60 00 High byte rear, low byte front. 0145 converted to
581||8 Motor Actual _ _
45 01 00 00 decimal: 325, unit: mA
Current
40 64 60 00||Read Motor
601/[8 .
00 00 00 0Q||Actual Position
High byte rear, low byte front. 3FFE converted to
Feedback . o
43 64 60 00 decimal: 16382, divided by 182 = 90°. Pulses per
58118 Motor Actual ,
FE 3F 00 00 - revolution: 65536, range: -32767 ~ 32768 (angle:
Position
-180° ~ 180°)
40 6C 60
Read Motor
6018 |00 00 00 00
Actual Speed
00
43 6C 60 |[Feedback _
High byte rear, low byte front. 01F9 converted to
5818 |00 F9 01 00|Motor Actual
speed: 50.5 RPM
00 Speed
40 3F 60 00|Read Motor
601/[8
00 00 00 0OQ||Fault
0x0001: Overvoltage; 0x0002: Undervoltage;
0x0004: Overtemperature alarm; 0x0008: Locked
rotor; 0x0010: Overload; 0x0020: Current sampling
error; 0x0040: Positive limit protection; 0x0080:
4B 3F 60 00||Feedback o _
581||8 Negative limit protection; 0x0100: Encoder
00 00 00 0Q|Motor Fault

communication timeout; 0x0200: Motor over
maximum speed; 0x0400: Power- on electrical
angle initialization failure; 0x1000: Excessive

position error; 0x2000: Encoder fault
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Web: en.juxiedrive.com




Joint Module

Communication protocol

Wauxi Crabnova Intelligent Drive Technology Co., Ltd.

ID

DLC

Data(HEX)

Description

Details

601

40 41 60 00
00 00 00 00

Read Motor

Motion Status

581

4B 41 60 00
00 00 00 00

Feedback

Status

Motor Motion

0x0021: Ready to start; 0x0023: Brake released;
0x0027: Enabled; 0x0008: Fault state

601

40 62 26 00
00 00 00 00

Read MOS
Temperature

Sensor

581

43 62 26 00
18 01 00 00

Feedback
Temperature

Sensor

High byte rear, low byte front. 0118 converted to
decimal: 280, temperature: 28.0 °C

601

40 63 26 00
00 00 00 00

Read Motor
Temperature

Sensor

581

43 62 26 00
18 01 00 00

Feedback
Temperature

Sensor

High byte rear, low byte front. 0118 converted to
decimal: 280, temperature: 28.0 °C

5. CANFD Custom PDO Control Examples

® Single Actuator Control Message

The host computer sends commands to the actuator.

CAN Frame CAN Frame Field Name | Byte Description (Data)
Device _
StdID StdID 11bit 0x100
Address
Frame
DLC DLC 7
Length

15/ 34
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_ Enable _ .
Bit[7] 1bit 0x00: Disable; 0x01: Enable
Control
_ Brake _ 0x00: Brake Engage; 0x01:
Bit[6] 1bit
Control Brake Release
_ Clear Error _
Bit[5] 1bit 0: Default; 1: Reset Error
Control
[0]
0x01: Profile Position Mode;
0x02: Profile Velocity
_ Control _ Mode;0x03: CSP Position
Bit[4~1] 4bit _
Mode Mode; 0x04: CSV Velocity
Mode;0x05: Current Loop
Mode;
Bit[O] Reserved
Byte[1] High 8-bit, Byte[2]
Low 8-bit:1. Position Mode
(0x01,0x03): Output Target
Position [-32768~32767] —
(-180°~180°);2. Velocity
[1] 16bit Mode (0x02,0x04): Motor

Target Param 1

Target Speed
[-32768~32767], Unit: RPM;3.
Current Mode (0x05): Motor
Target Ig Current
[-32768~32767], Unit: mA;

16/ 34
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Target Param 2

16bit

Byte[3] High 8-bit, Byte[4]
Low 8-bit:1. Profile
Position/Velocity Mode
(0x01,0x02): Profile Acc/Dec
[0~20000], Unit: RPM/s;

Target Feedforward Param

16bit

Byte[5] High 8-bit, Byte[6]
Low 8-bit:1. Feedforward
Reserved;2. Position Mode
(0x01): Output Profile

Velocity;

® Example of a single-axis control message (using motor ID 1 as an example)

L BRI, $EEE0Y 4. AUBLIERE, SRR, | S
CANW TRAEK |7 R INE- T ) 3 f RPM, T3 5 b B ?}Jﬁﬁ}%”i’}fg’&ljﬁ’o{do 'E
2000RPM/S, JEAT O R . Imwidtiooogpy/s | TR AT .
stdID B bk 11bit 0x100 | Dev_ID 0x101 0x101
DLC i 7 7 7 7
Bit[7] lbit 0x00: FAff oxo01. Il 1 FEHLIEAE 1 HHLERE 1 LA AR
Bit[6] lbit 0200: MRE 0x01: MR 1 B 1 B 1 HRFER
Bit[5] WERTRIEE |1bit k i 0 BRI 0 Bk 0 RN
Olgictarnl | gl [abie 0001 | HEMEMA | 0010 | AELEEMA | 0101
Bit[0] W 0 0 0
Byte[11 81, Byte[2] A{ik8fii:
o 13 Bl BEGU Cox01, 0x03) ,
el e o 0 [E] 4k [-32768532767 T4 [ (-
180 s o
16bit (2. U (0502, 0x04) , #f/ |0x0000| fi'EOMF (Ocnt) |0xO1F4 RILE 0x03E8| H b#HJii1000mA
LR [H /2 [-32768 5327671, # 500RPM
21 fiz: RPM;
B 3¢ SEEHIRAO A BITHGR I (0x05) , AEREAHLAL
H hxIaH i [H s (32768 832767], Hifir: mA:
3 Byte[3] MiH8HL, Byte[41yfiEsfy S A
. (e R e B E R N £ B s -
o RERBH2 105t 100 00, 0x02) » AfE - zio |90 oooopup/s  [OXOE8| oorup/s |0X0000 B
- 200001, #ifir: RPM/S
51 1J9ra8hi, Byte[6] 4181 ;
FRITAZH | 16bit “"“"”1 0x0005| “fitlisiE5RPY  |0x0000]  {EEME  |0x0000 fEEE
[6]
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CANFDAN| ~
CANFDfI| ~
CANFDfD -
CANFDID ~
CANFDfD
CANFDAD ~
CANFDAD ~
CANFDfI ~

CANFDfI ~

A

i ey | iy | ey | vy | i | i | ey | e

Wauxi Crabnova Intelligent Drive Technology Co., Ltd.

Simple example: 0x301 feedback, 0x081 feedback error

0x101
0x301
0x081

TR
TR
TR

R0
£0EmT
U=

ZiR R MRl SRR AGERE
v | PPiEgl &E1EI0cnt NIREE2000 EES C2 00 00 07 DO 00 05 e | v (1 i
* | PPiEt $E1E116384cnt ANFEE1000 EED C2 40 00 03 E8 00 08 e | v (1 1
" | PPIER E0E]-16384cnt IEE1000 EES €2 CO 0003 EB 00 08 el | v (1 1
v | EEEL EES00 AIAE000 C4 01 F4 03 E8 00 00 T 1 1
v | EEER EE-500 AIAEE1000 C4 fe Oc 03 E8 00 00 TREM | Y 1 1
* | mimER ER1000 CA 03 EB 00 00 00 00 s | v (1 1 i
v | EEEHER EER-1000 CA FC 18 00 00 00 00 TR | v (1 1
v | CSPEER{ #3150cnt €6 00 32 00 00 00 00 v [ v 1 i
| CSPAER, $557100cnt C6 00 64 00 00 00 00 e | v (1 i
sirmEE| v |[smEr| v | smEm 1 | v | & (ERE
7 CANFD-... x| C2 00 00 07 DO 00 05
12 CANFD-... x| FF FE 00 00 FF E2 00 00 01 04 01 DO
8 CANFD-... x| 02 00 00 00 00 00 00 00

® Multi- Actuator Control Message (Broadcast up to 8 motors)

CAN _ .

Field Name Byte |Description (Data)
Frame
StdID Device Address 11bit (|0x200
‘DLC Frame Length 64

_|[Same as single- axis control message
[0]~[6] Control Packet 1 112bit
protocol

‘[7]~[13] Control Packet 2 112bif
‘[14]~[20] Control Packet 3 112bit
‘[21]~[27] Control Packet 4 112bit
‘[28]~[34] Control Packet 5 112bif
‘[35]~[41] Control Packet 6 112bif
‘[42]~[48] Control Packet 7 112bit
‘[49]~[55] Control Packet 8 112bif

Actuator ID for Packet _ _
[56] 1 8bit ||Corresponding actuator ID (Dev_ID)

18/ 34
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CAN _ .
Field Name Byte |Description (Data)
Frame
Actuator ID for Packet ,
[57] 8bit
2
Actuator ID for Packet ,
[58] 8bit
3
Actuator ID for Packet _
[59] 3bit
4
Actuator ID for Packet ,
[60] 8bit
5
Actuator ID for Packet _
[61] 3bit
6
Actuator ID for Packet '
[62] 3bit
7
Actuator ID for Packet ,
[63] 8bit
3
® Simple Example (7 axes; unused filled with 00)
DO 16 E5 00 00 00 00 DO 2D 15 00 00 00 00 DO 17 EA 00 00 00 00 DO FD 65
0x200 00 00 00 00 DO E1 07 00 00 00 00 DO F4 E9 00 00 00 00 DO 08 C8 00 00 00
00 00 00 00 00 00 00 00 01 02 03 04 05 06 07 00
0x301 16 E3 00 00 F5 2D 01 98 01 DC 70 00
0x302 2D 17 00 00 F7 BO 01 B5 01 DE 70 00
0x303 18 41 FF AO F4 49 01 BE 01 C8 70 00
0x304 FD 78 FF E8 04 50 01 AB 01 EQ 70 00
0x305 E2 80 FE 8B FA CD 01 BE 01 F4 70 00
0x306 F551 FF A6 FF 2F 01 CC 01 E4 70 00
0x307 08 B2 00 01 FF C3 01 C2 01 E2 70 00

19/34
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® MIT Mode Single-Action Actuator Control Message

The host computer sends commands to the actuator.

The host computer sends commands to the actuator.

CAN frame Field Name | byte Content Description (Data)
Device
StdID Address 11bit 0x110|Dev_ID
DLC Frame Length 9
Enable
Bit[7] Control 1bit 0x00: Lower enable 0x01: Upper enable
Bit[6] Brake Control 1bit 0x00: Brake engaged 0x01: Brake released
Clear Error
[0] Bit[5] Control 1bit 0: Default 1: Reset error
0x01: Contour position mode; 0x02: Contour speed mode;
Bit[4:1] Control Mode | 44 0x03: CSP position mode; 0x04: CSV speed mode; 0x05:
Current loop mode; 0x06: MIT mode;
Bit[0] Reserved

(1] Target | BrtelONE 8 i, Byte[1)E 8

2] Position [0-65535] %1% (~Pos Max™ Pos Max) ;

(3] Byte[3]-Bit[3:0] represents the high 4 bits, while
Byte[4] represents the low 8 bits; the range

Target [0~4095] corresponds to [0~500]; Byte[2]
Velocity 12bit represents the high 8 bits, and Byte[3]-Bit[7:4]

" Bit[7:4] represents the low 4 bits; the range [0~4095]

corresponds to (-Vel Max~Vel Max).
Bit[3:0] Byte[3]-Bit[3:0] represents the high 4 bits, while
Byte[4] represents the low 8 bits; the range
Position gain Kp _ [0~4095] corresponds to [0~500]; Byte[2]
12bit . . .

5] value represents the high 8 bits, and Byte[3]-Bit[7:4]
represents the low 4 bits; the range [0~4095]
corresponds to (-Vel Max~Vel Max).

(6] Byte[6]-Bit[3:0] represents the high 4 bits;
Byte[7] corresponds to the low 8 bits (0-4095),

Speed gain Kd Lobit mapping to the range (-T(Max)-T(Max). Byte[5]

[7] Bit[7:4]

value

20/34

represents the high 8 bits, while Byte[6]-Bit[7:4]
represents the low 4 bits (0-4095), mapping to
the range [0, 5].
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Bit[3:0]

(8]

Target Torque

12bit

Wuxi Crabnova Intelligent Drive Technology Co., Ltd.

Byte[6]-Bit[3:0] represents the high 4 bits;
Byte[7] corresponds to the low 8 bits (0-4095),
mapping to the range (-T(Max)-T(Max). Byte[5]
represents the high 8 bits, while Byte[6]-Bit[7:4]
represents the low 4 bits (0-4095), mapping to
the range [0, 5].

6. Actuator Feedback Message

Three Trigger Methods for Actuator Feedback Message

1. Send a synchronization frame (Host sends sync message ID: 0x80)

2. Triggered by multi- actuator control message

3. Triggered by single- axis control message

CAN Frame

StdID

DLC

21/34

Field Name

Device Address

Frame Length

Actual Load

Position

Actual Motor
Speed

Actual Current

(la)

Byte

11bit

16bit

16bit

16bit

Description (Data)

0x300

12

Byte[0] high 8- bit, Byte[1] low 8- bit; [-32768
~ 32767] corresponds to (-180° ~ 180°)

Byte[2] high 8- bit, Byte[3] low 8- bit; intl6
[-32768 ~ 32767], Unit: RPM

Byte[4] high 8- bit, Byte[5] low 8- bit; int16
[-32768 ~ 32767], Unit: mA
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CAN Frame

(]

(6]

[7]

(8]

[9]

[10]
Bit[7]
Bit[6]

g B
Bit[4]
Bit[3~0]

Communication protocol

Field Name

Error Code

Motor Winding

Temperature

Control Mode
Feedback

Enable State

Brake State

Fault State

Position

In- place State

Reserved

Example Explanation

Tx 0x101

PPN -—

fofEl  HdEm 7

Byte

16bit

16bit

8bit

1bit

1bit

1bit

1bit

CANFD-..

Wauxi Crabnova Intelligent Drive Technology Co., Ltd.

Description (Data)

Byte[6] high 8- bit, Byte[7] low 8- bit; Refer to
error code table

Byte[8] high 8- bit, Byte[9] low 8- bit; int16,
Unit: 0.1 °C

0x01: Profile Position Mode; 0x02: Profile
Velocity Mode;0x03: CSP Position Mode; 0x04:
CSV Velocity Mode;0x05: Current Loop Mode

0x00: Disabled; 0x01: Enabled

0x00: Brake Engaged; 0x01: Brake Released

0x00: Normal; 0x01: Fault

0x00: Running; 0x01: Position Reached

. x| €2 00 00 07 DO 00 05

Re 0301 [fm#n s 12 [CANFD-..|x| 09 E1 FD E5 FF 5100 00 00 FO 01 CO

22/34
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09El 13°

FD E5 —539 RPM

FF 51 -175 mA

00 00  No error

00 F0O 24 C

Profile Position
Mode

01

Enabled, brake released, normal state,
Co 11000000 )
running

/. CANopen PDO Description

The PDO mapping for CANopen is not implemented; users need to perform the

corresponding mapping.
Define the indexes and channels to be configured:

u8 User_pdo_1017[8] = {0x2B,0x17,0x10,0x00,0xE8,0x03,0x00,0x00}; //Slave heartbeat
setting

u8 User_pdo_1801_01[8] = {0x23,0x01,0x18,0x01,0x81,0x02,0x00,0x80}; //Disable unused
PDO channels

u8 User_pdo_1802_01[8] = {0x23,0x02,0x18,0x01,0x81,0x03,0x00,0x80}; //Disable unused
PDO channels

u8 User_pdo_1803_01[8] = {0x23,0x03,0x18,0x01,0x81,0x04,0x00,0x80}; //Disable unused
PDO channels

u8 User_pdo_1401_01[8] = {0x23,0x01,0x14,0x01,0x01,0x03,0x00,0x80}; //Disable unused
PDO channels

u8 User_pdo_1402_01[8] = {0x23,0x02,0x14,0x01,0x01,0x04,0x00,0x80}; //Disable unused
PDO channels
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u8 User_pdo_1403_01[8] = {0x23,0x03,0x14,0x01,0x01,0x05,0x00,0x80}; //Disable unused
PDO channels

u8 User_pdo_1800_02[8] = {Ox2F,0x00,0x18,0x02,0x01,0x00,0x00,0x00}; //Set TPDO

mode

u8 User_pdo_1A00_00_s[8] = {0x2F,0x00,0x1A,0x00,0x00,0x00,0x00,0x00}; //Clear TPDO1
mapping

u8 User_pdo_1A00_01[8] = {0x23,0x00,0x1A,0x01,0x10,0x00,0x41,0x60}; //Map 6041
Status word

u8 User_pdo_1A00_02[8] = {0x23,0x00,0x1A,0x02,0x10,0x00,0x78,0x60}; //Map 6078
Actual current

u8 User_pdo_1A00_03[8] = {0x23,0x00,0x1A,0x03,0x20,0x00,0x64,0x60}; //Map 6064

Actual position

u8 User_pdo_1A00_00_ge[8] = {0x2F,0x00,0x1A,0x00,0x03,0x00,0x00,0x00}; //Save
mapping

u8 User_pdo_1800_01[8] = {0x23,0x00,0x18,0x01,0x81,0x01,0x00,0x00}; //Map 1D 0x181

u8 User_pdo_1400_02[8] = {Ox2F,0x00,0x14,0x02,0x01,0x00,0x00,0x00}; //Set RPDO

mode

u8 User_pdo_1600_00_s[8] = {0x2F,0x00,0x16,0x00,0x00,0x00,0x00,0x00}; //Clear RPDO1
mapping

u8 User_pdo_1600_01[8] = {0x23,0x00,0x16,0x01,0x10,0x00,0x40,0x60}: //Map 6040

Control word

u8 User_pdo_1600_02[8] = {0x23,0x00,0x16,0x02,0x10,0x00,0x71,0x60}; //Map 6071

Target current

u8 User_pdo_1600_03[8] = {0x23,0x00,0x16,0x03,0x20,0x00,0x7A,0x60}; //Map 607A

Target position

u8 User_pdo_1600_00_e[8] = {0x2F,0x00,0x16,0x00,0x03,0x00,0x00,0x00}; //Save
mapping

u8 User_pdo_1400_01[8] = {0x23,0x00,0x14,0x01,0x01,0x02,0x00,0x00}; //Map ID 0x201

u8 User_pdo_6060[8] = {0x2F,0x60,0x60,0x00,0x08,0x00,0x00,0x00}; //Set operation

mode: 8 Synchronous cyclic mode
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Example as follows

ID

0x0701

0x0000

0x0601

0x0581

0x0601

0x0581

0x0601

0x0581

0x0601

0x0581

0x0601

0x0581

25/34

Frame

Type

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Frame

Format

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Communication protocol

Length

0x01

0x02

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

Data

00

8101

2B 171000 C8
00 00 00

60 17 10 00 00
00 00 00

2300180181
01 00 80

60 00 18 01 00
00 00 00

2301180181
02 00 80

60 01 18 01 00
00 00 00

2302180181
03 00 80

60 02 18 01 00
00 00 00

2303180181
04 00 80

60 03 18 01 00
00 00 00

Wuxi Crabnova Intelligent Drive Technology Co., Ltd.

Description

Power-on feedback

Start node

Configure heartbeat

time

Disable txPDO

Disable txPDO

Disable txPDO

Disable txPDO

Disable txPDO

Disable txPDO

Disable txPDO

Disable txPDO
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0x0601

0x0581

0x0601

0x0581

0x0601

0x0581

0x0601

0x0581

0x0601

0x0581

0x0601

0x0581

0x0601
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Frame

Type

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Format

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Communication protocol

Length

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

Data

2300140101
02 00 80

60 00 14 01 00
00 00 00

2301140101
03 00 80

60 01 14 01 00
00 00 00

2302140101
04 00 80

60 02 14 01 00
00 00 00

2303140101
05 00 80

60 03 14 01 00
00 00 00

2F 00180201
00 00 00

60 00 18 02 00
00 00 00

2F 00 1A 00 00
00 00 00

60 00 1A 00 00
00 00 00

23 001A 0110

Wuxi Crabnova Intelligent Drive Technology Co., Ltd.

Description

Disable rxPDO

Disable rxPDO

Disable rxPDO

Disable rxPDO

Disable rxPDO

Disable rxPDO

Disable rxPDO

Disable rxPDO

Set TPDO mode

Clear txPDO1

Map 6041 Status
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Frame Frame o
ID Length | Data Description
Type Format
Frame Frame 0041 60 Word
Data Standard 60 00 1A 01 00
0x0581 0x08
Frame Frame 00 00 00
Data Standard 2300 1A 02 10 Map 6078 Actual
0x0601 0x08
Frame Frame 00 78 60 Current
Data Standard 60 00 1A 02 00
0x0581 0x08
Frame Frame 00 00 00
Data Standard 2300 1A 0320 Map 6064 Actual
0x0601 0x08 o
Frame Frame 00 64 60 Position
Data Standard 60 00 1A 03 00
0x0581 0x08
Frame Frame 00 00 00
Data Standard 2F 00 1A 00 03 _
0x0601 0x08 Save mapping
Frame Frame 00 00 00
Data Standard 60 00 1A 00 00
0x0581 0x08
Frame Frame 00 00 00
Data Standard 23001801 81
0x0601 0x08 Map ID 0x181
Frame Frame 01 00 00
Data Standard 60 00 18 01 00
0x0581 0x08
Frame Frame 00 00 00
Data Standard 2F 00 14 02 01
0x0601 0x08 Set RPDO mode
Frame Frame 00 00 00
Data Standard 60 00 14 02 00
0x0581 0x08
Frame Frame 00 00 00
Data Standard 2F 00 16 00 00
0x0601 0x08 Clear rxPDO1
Frame Frame 00 00 00
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0x0581

0x0601

0x0581

0x0601

0x0581

0x0601

0x0581

0x0601

0x0581

0x0601

0x0581

0x0601

0x0581
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Frame

Type

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Data

Frame

Format

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Frame

Standard

Communication protocol

Length

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

0x08

Data

60 00 16 00 00
00 00 00

2300160110
00 40 60

60 00 16 01 00
00 00 00

2300 16 02 10
00 71 60

60 00 16 02 00
00 00 00

23 00 16 03 20
00 7A 60

60 00 16 03 00
00 00 00

2F 00 16 00 03
00 00 00

60 00 16 00 00
00 00 00

2300140101
02 00 00

60 00 14 01 00
00 00 00

2F 60 60 00 07
00 00 00

60 60 60 00 00

Wuxi Crabnova Intelligent Drive Technology Co., Ltd.

Description

Map 6040 Control
Word

Map 6071 Target

Current

Map 607A Target
Position

Save mapping

Map ID 0x201

Set operation mode
to CSP
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Frame Frame o
ID Length | Data Description
Type Format
Frame Frame 00 00 00
Data Standard
0x0701 0x01 7F
Frame Frame
Data Standard
0x0000 0x02 01 00 Start node
Frame Frame
Data Standard
0x0080 0x00 - Sync frame
Frame Frame

8. Encoder Description

1. Encoder Resolution and Single-Cycle Position Feedback

The joint module employs a dual absolute single-turn encoder for full closed-loop
control: the motor-side encoder has a 14-bit resolution (16,384 counts per turn), while
the load-side encoder offers a 16-bit resolution (65,536 position values per turn).
Resolution indicates the number of discrete positions output per turn—for example, the
load-side 16-bit encoder provides position feedback ranging from 0 to 65,535. When
the axis crosses the zero position, a numerical jump occurs (forward zero-crossing:

65,535 — 0; reverse zero-crossing: 0 — 65,535).

The 16-bit absolute encoder exhibits an angle error of <+0.5 and a repeatability
accuracy of ==+0.05. Additionally, position jump errors during zero-crossing transitions
(e.g., 65,535—0) require additional compensation to prevent instantaneous disturbances

in full closed-loop control.

The calculation formula for the encoder position value corresponding to the single-turn
angle 0 is: Position value = (8/360) x 65,536 (Example: 20 corresponds to a position
value of (20/360) x 65,536 = 3,641). The encoder has 4,096 line
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Wauxi Crabnova Intelligent Drive Technology Co., Ltd.

X1251H-03-MNO & GH-3Y

==

1|+ cAN H
|2z caN L
C 1|3 GND

« XI251H-03-NO & GH-3¥

1 CAN H
|z caNn L
P J|2 cnND

1
;i S GIEE
LT T g el 9 2 T
=] b, gt 2y
P |
PR T2 XT30AW-M.GY+ FEIRS 7 XT30AW-M.GY« HLIR . XT30AW-M.G.Y
A EE: AMASSH AhBE. AMASSE A i AMASSH
pin 5E %1, G- 2. VIN® pin 5 ¥ :1. G---2. VIN& pin 5E 31, G-- - 2. VIN®
EAERT T X1251WVS-03HF-LPSW < J{EHG T X1251WVS-03HF-LPSW+' W{ENT T : BO3B-XNISK-A-1(LF)(SN)<'
/il k#: XKB-Connection(H [B 2 Hi)« A XKB-Connection(H [F] & 1)« fhkE. JSTe
pin 5 1. H-- 2. L-- 3. G2 pin JE ¥:1. H--2. L--3. G€ pin SE 51 H--2. L--3. G6&
14 F 8
CANER 7, 64 F 10
138
R68¢ a a -
XK1251H-03-NO & GH-3Y
s X1251H-03-MN0 & GH-3Y X1251H-03-N0O & GH-3Y
" C|+ <anm i
— |z <can 1 = CJf1: GND N
o C|= onp e ifz can L |3 oD
b= Cfs can i |2 CAN L
% Pl [CJ|s canH
s mELU 0 %mﬁf Ill—jla 2 VIN
§ LB T o =1 GO

FEIR T XT30AW-M.GY<

TRhE: AMASS

pin SEX 1. G-+ 2. VING
BZHF: X1251WVS-03HF-LPSW«

8. XKB-Connection(h [EE 1)«

pin EX:1. H- 2. L+ 3. G¢

BT . DL15006-2AB
Sang.: AR
pin iEX 1. G-+ 2. 244
IB{SiHF: DL12503-3AB~
AhhE: fEFsR

pin EX:1. G-+ 2. L -3, He

HFIR T BO2B-XNISK-A-1{LF)(SN)<
Gahg: JsTe

pin FEX 1. G-+ 2. VINS
{A{ZifF: BO3B-ZESK-1D(LF)(SN)+'
Aah: JSTe

pin EX:1. G-+ -2 L-- 3. H¢
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R110<

& R142«

X1251H-03.M0 & GH-3Y X1251H-03-ND & GH-3Y X1251H-03-NO0 & GH-3Y
g} G — |1 CAN H Cal+ CAN H
2 can L. .~ ]2 CaN L CJlz cAN L
CJf2 can Pl—— CJ|* aND 1= onDp

: T m& :;mml = %

oo oo 00 N W]
I i 1 - S 4 R H a
a I a

BHBR 7 XT30U-M & ke
8. AMASSe

pin B 1. 6 -2, 244
B{EIF: DL12503-3AB
muhg. e

pinZEX 1 6---2. L-- 3. HO

B F: XT30AT-M. G, Y«
a8 AMaSSe

pin ES{ 1. G 2+ VINe
B 150 : BO3B-INISK-A-1(LF) (SK) <
mfif: JSTe

pin EEX:1s H-2. L--3. &

B F: XT30AW-M. G, Y&

8. AMASSe

pin E¥:1. 6 2. VIN®
BT X1251WS—03HF-LPSy«
fuh#: ¥KB- Connection (R EE M)«
pin EX:1. H-2. L--3. 6

R83-101-FBN¢

R80-50-13NSFN

X1251H-03-NO & GH-3Y

Ol cavn
]z cavL
[ | )]
N

S T

& X1251H-03-NO & GH-3Y
—i ] SERC]
— Tz can L
M1 | ERRHANT
oo oo

i F: BOZB-XNISK-A-1(LF) (SN)«
fah#: JST<

pin EX:1. 6---2. VIN
iB{E¥F: BO3B-ZESK-1D(LF) (SN) <
8. J5T<

pinZEM:1. 6-- -2+ L-- 3. HE

BT XT30AW-M. G ¥+
ThHE: AMASSe
pin EX 1. 6 - 2. VINe
B {Z¥R T : BOIB-XNISK-A-1 (LF) (SN)«
fh8: J5T<

pinEX:1. H-2. L--3- 6

BYRIR T KT30U-M B 3ke
T8 AMASSe
pin EM 1. 6 2. 24+
IB{5HF: DL12503-3AB<
FhhE. A e

pin EM:1. 6 --2. L--3. B
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e
R68-101-lite RA48-101-lite*
|+ can -
|2 owi 2 VIN
[ R M j] 1 G
X1251WVS-OBIIF-LISH l:l 1t CWNH
Clfz ol
= AN L
b 1 O ow
— - |
HIFR T XT30AF-M. 6. Y& IR FEIS,: R DL15006-24B- ---< | <
8. AMASSe @15 DL12503-34B- - - ¢
pin EX:1. 6 2. VINe i3, HC-0. 8-3PLT«
BT X1251WVS—03HF-LPSW< | i@{S#%F: HC-0.B8-6PLT<
fuh#: XKB- Connection (B ELEI) « | fh%: HCTL (BEALFHF) <
pinFEX: 1. H-- 2. L--3+ 6 pinEX: 1+ 6--2-L--3. H -4 ¢

r" 5. L--6. HS
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10. Troubleshooting Guide

For motor error or abnormality alarms, refer to the following error codes.

BEANE fih % 14 #FIpAR EREEAR RERBE BiHA
X 1, BkeE<40V HRERIP EEER 0x0002  EE{FRIERIP 435V
fugiy 1, BEBE>T2V —fRiRIP EE5ER 0x0001
1. BHEBNTCEF>95° (3H5100ms)
2o 2. WEHENCTRE >100° (HE100ms) | o , g e
i Al SHE BEATE0", WEFRER R PR S BI85 I TiE 4 ERR 0x0004
i
- 2 1. BilgBH=RERREHE. FE25 [RiE{RIP E5ER 0x0008
k=4 1. BB FRSATIRERE —HRRip 1= 0x0010
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