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Thanks for choosing MYACTUATOR. Please read this statement carefully before
using. Once used,this statement is deemed to be approved and accepted.Please install
and use this product strictly in accordance with the manual,product description and
relevant laws,regulations,policies and guidelines. In the process of using the product,the
user undertakes to be responsible for his own behavior and all consequences arising
therefrom. MYACTUATOR will not be liable for any loss caused by improper
use,installation and modification of the user.

MYACTUATOR is the trademark of Suzhou Micro Actuator Technology Co.,Ltd.
and its affiliates. Product names,brands,etc. appearing in this document are trademarks
or registered trademarks of their respective companies.

This product and manual are copyrighted by MYACTUATOR. Reproduction in
any form is not permitted without permission. The final interpretation right of the

disclaimer belongs to MYACTUATOR
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1. BRBESHEMICHEN

Communication Bus Parameters and Message Format

1.1. CAN 2%

CAN Bus

1.11. 8%

Parameters
BN CAN
BHRFR: 1Mbps
Bus interface: CAN
Baud rate: 1Mbps

1.1.2. IR

Message Format
PRIATRE: BLHHLTE S KIE: 0x140 + ID(1~32)
Z HIHLIES A% 0x280
A& . 0x240 + ID(1~32)
[UTY 5 W €721 U
WISRA Rt
DLC: 8 7
Identifier: Single motor command sending: 0x140 + ID(1~32)
Multi-motor command sending: 0x280
Reply: 0x240 + ID (1~32)
Frame format: Data frame
Frame Type: Standard Frame

DLC: 8 bytes
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1.2. RS485 Hgk

RS485 Bus
1.2.1. ¥

Parameters

MR

RS485

FHMBKE SRR KRERAE

AR 115200bps, 500Kbps, 1Mbps, 1.5Mbps, 2.5Mbps
FOME: 8 MHURAL. 1 AMfFIbfL. oA iR I AL

Bus interface: RS485
Baudrate:115200bps,500Kbps,1Mbps,1.5Mbps,2.5Mbps

Serial port configuration: 8 data bits,1 stop bit,no parity bit

1.2.2. |ITHER

Message Format

RE B e X FHH W

Type Data Defination | Bytes Description

ik 0x3E 1 Rk, AT R

Frame header Communication frame header,used
for identification.

ID 1~32 1 Begg sk, XMAEA ML ID 5.
Device address,corresponding to the
ID number of each motor.

s K% KL 1 BRI A RE, BrifE PSP L ]

Data Length | Data Length E 8 NTF.
The length of the data field. In the
standard protocol,the length is fixed
to 8 bytes.

Hya s Hs A RAEREE | FrdERh 5 CAN B N &

Data field Data content According FEAe—E

to the length

The content of the data field in the

© =iE: 4009989592

@ M1k : www.myactuator.cn

Moit: STFHE BFEHEIEIR599S ik




A filisEsE|°

FHMBKE SRR KRERAE

U R i
standard protocol is exactly the same
as that of the CAN.
s CRC K5 CRCI16 K5, ARALAERT, i AE A -
Check CRC Check CRC16 check,Jow order first,high
order last.

2.1. iEH PID £%#1354 (0x30)

2. BEHIESHA

Single Motor Command Description

Read PID Parameter Command (0x30)
2.1.1. 5 AA
Instruction Description
ZAE T LR RIS . AL B IR PID 24, a8 AE 09 Float, 18
HZRGHERE, BAN 2.1.4 25 B,

This command can read the PID parameters of the current,speed and position,the

data type is Float,determined by the index value. For details,see 2.1.4 Index description

table.

2.1.2. KEHEEENX

Send Data Field Definition

Data field Description Data
AT

DATAJO] 0x30
Command byte
R

DATA[1] DATA[1] = (uint8_t)index
Parameter index

DATA[2] NULL 0x00

DATA[3] NULL 0x00

DATA[4] NULL 0x00

DATA[5] NULL 0x00

© =iE: 4009989592
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DATA[6] NULL 0x00
DATA[7] NULL 0x00
2.1.3. B HEEE X
Reply Data Field Definition
Data field Description Data
CiE R o]
DATA[0] 0x30
Command byte
Thaez 5l
DATA[1] DATA[1] = (uint8_t)index
Function index
DATA[2] NULL 0x00
DATA[3] NULL 0x00
ZHURFT 1
DATA[4] DATA[4] = (uint8_t)(Value)

Parameter low byte 1

ZHrTi 2
DATA[S5] DATA[5] = (uint8 t) (Value>>8)
Parameter byte 2

RT3
DATA[6] DATA[6] = (uint8_t)(Value>>16)
Parameter byte 3

SR 4 _
DATA[7] DATA[7] = (uint8_t)(Value>>24)
Parameter byte 4

2.1.4. ThEEFR 5|5 A

Function Index Description

Index Parameter

0x01 HH A KP

Current loop KP parameter

0x02 HLREE K1

Current loop KI parameter

0x04 LI KP

Speed loop KP parameter
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0x05 LI KT
Speed loop KI parameter
0x07 fir B3 KP
Position loop KP parameter
0x08 AL E KI
Position loop KI parameter
0x09 HLE ¥ KD
Position loop KD parameter
2.1.5. BB
Communication Example
N E
Ri&HE2:
Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x30 0x01 0x00 0x00 0x00 0x00 0x00 0x00

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRCI16L | CRCI6H
header

0x3E | 0x01 0x08 0x30 | 0x01 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRCI16L | CRC16H

ViHA
Data[1] = 0x01, IZMRFMERKE, KB KP. KIRIZHIETIA KP 25,

Description:

According to the index value table,Data[1] = 0x01,it means the current loop KP and

indicates the read current loop KP parameter.

EIE 5%

Reply command:
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CAN:

ID 5 | Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x30 0x01 0x00 0x00 0x00 0x00 0x80 0x3F

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x30 0x01 0x00 0x00 0x00 0x00 0x80 0x3F | CRC16L | CRC16H
B

o] 5 (s - Data[1] = 0x01, 2R GMERME, AEHEFRM KP , Data[4]
| data[ 7141 —A™ (Data[4] N EAKAL, Data[ 7188 =A%) 32 £ 835 A 0x3F 80 00 00,
HAEZEAUA Float, Fe4ioh+REH/NECH 1.0, fCR NI AT IR KP Z500 1.0,

Description:

In the frame data returned,Data[1]=0x01,it means the current loop KP parameter.
From Data[4] to Data[7],these form a 32-bit data that is O0x3F800000,(Data[4] is the
lowest bit,Data[7] is the highest bit),and the data type is Float. When convert it to
decimal,the data is 1.0,this means that the current loop KP parameter at this time is 1.0.

The online conversion website can be used: http://www.speedfly.cn/tools/hexco

nvert/.

2.2. B PID £# 3] RAM 54 (0x31)

Write PID Parameters to RAM Command (0x31)
2.2.1. $5SAR
Instruction Description

ZARL AT U N AL E A PID 243 RAM 1, 5 5 Ak
17, BAEZEAUN Float, IR IMERME, HAAN 224 Ro|W LK. EEE AL
HALKIE 3 AL B 3 5 A S 4L

This command can write the parameters of current,speed,position loop KP and KI to
RAM at one time,and it will not be saved after power off. The data type is Float,and it is

determined by the index value. For details,see 2.2.4 Index Description Table. Be careful

6
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to avoid writing parameters when the motor has just started and is in motion.

2.2.2. RIEHUIEEE X
Send Data Field Definition
Data field Description Data
RS ST
DATA[0] 0x31
Command byte
Dife g9l
DATA[1] DATA[1] = (uint8_t)index
Function index
DATA[2] NULL 0x00
DATA[3] NULL 0x00
ZHIRT T 1
DATA[4] DATA[4] = (uint8_t)(Value)

Parameter low byte 1

ST 2

DATA[5] DATA[S] = (uint8 t) (Value>>8)
Parameter byte 2
ZHr 3 _

DATA[6] DATA[6] = (uint8_t)(Value>>16)

Parameter byte 3

SHr i 4
DATA[7] DATA[7] = (uint8_t)(Value>>24)
Parameter byte 4

2.2.3. EEHITEEE X
Reply Data Field Definition
5] 52 H5 s P 2 R R IR O — B

The content of the reply data is the same as the sent data.

2.2.4. ThgE&E 5|5 AR

Function Index Description

Index Parameter

0x01 H A KP
Current loop KP parameter

0x02 HLREE K1
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Current loop KI parameter

0x04 IR KP

Speed loop KP parameter
0x05 HEH K1

Speed loop KI parameter
0x07 A E I KP

Position loop KP parameter

0x08 B K1

Position loop KI parameter

0x09 fr B3 KD
Position loop KD parameter
2.2.5. @R R
Communication Example
7~ 1:
Ri&TE2:
Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x31 0x01 0x00 0x00 0x00 0x00 0xCO 0x3F

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x31 0x01 0x00 0x00 0x00 0x00 | 0xCO | Ox3F | CRCl6L | CRCI16H
BEEA:

Data[1]=0x01, %MK IMEEN, XS HL BRI KP; Data[4]F] data[7]41
> (Data[4]NRARNL, Data[7] 98 si00) 32 F2EHE 7 0x 3F CO 00 00, Hi#k
RUA Float, F4fA+E i/ INECA 1.5 (Rl FH 7R 2R G e il . 75 283t 1l 45 -TEE 754
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1T A 16 B4 (speedfly.cn)) o R HPLHTIS KP S50 €N 1.5 5A
FIEHLIRB ) RAM, Wi e S5 RAE .
Description:

Data[1] = 0x01l,and it means the current loop KP parameter. From Data[4] to
Data[7],these form a 32-bit data that is 0x3FC00000,(Data[4] is the lowest bit,Da
ta[7] is the highest bit) ,and the data type is Float. When convert it to decimal,th
e data value is 1.5,this means that the current loop KP parameter is set to 1.5 an
d written to the RAM of the motor drive. In addition,the parameter is not saved
after power off.

The online conversion website can be used: http://www.speedfly.cn/tools/hexco

nvert/.

EIE 5%

Reply command:

CAN:

ID Data[0] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x31 0x00 0x00 0x00 0x00 0xCO0 0x3F

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRCI16L | CRCI6H
header

0x3E | 0x01 0x08 0x31 0x01 0x00 | 0x00 | 0x00 | 0x00 | 0xCO | Ox3F | CRC16L | CRCI6H

2.3. S PID £% % ROM 34 (0x32)

Write PID Parameters to ROM Command (0x32)
2.3.1. 8-S 1AR
Instruction Description

ZAE 2 T LS N RS . Sl EIA AL B A ) PID 240 %] ROM H, 5 5 A LA
RAF, BRI Float, @M RIMERNIE, BAAN 2.24 R5| IR, EEEL
FE AW S 30 A A B I H NS H . RALERALVKEERT, A 84 2 ko)) R A7 3]
ROM,
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PN FRIBESHE | MBI AR AR A
U T
This command can write the parameters of current,speed,position loop KP and KI to
ROM at one time,which can be saved after power off. The data type is Float and can be

determined by the index value ,as detailed in 2.2.4 Index Description. Be careful to avoid

writing parameters when the motor has just started and is in motion.The parameters can

be successfully saved to ROM only when the motor is disabled.

2.3.2. RIEHUIEEE X
Send Data Field Definition
Data Field Description Data
A
DATA[O0] 0x32
Command byte
Thaez 5l
DATA[1] DATA[1] = (uint8_t)index
Function index
DATA[2] NULL 0x00
DATA[3] NULL 0x00
SHARTH 1
DATA[4] DATA[4] = (uint8_t)(Value)

Parameter low byte 1

ZHTFAT 2

DATA[S5] DATA[5] = (uint8 t) (Value>>8)
Parameter byte 2
ZHr 3 _

DATA[6] DATA[6] = (uint8_t)(Value>>16)

Parameter byte 3

SR 4 _
DATA[7] DATA[7] = (uint8_t)(Value>>24)
Parameter byte 4

2.3.3. EE B EN
Reply Data Field Definition
(5] 53 H5 s PN A A R IR B — 3

The content of the reply data is the same as the sent data.

2.3.4. ThEEFR 5| AR

Function Index Description
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Index Parameter
0x01 HLIA KP
Current loop KP parameter
0x02 HLLHA KT
Current loop KI parameter
0x04 WL KP
Speed loop KP parameter
0x05 I K1
Speed loop KI parameter
0x07 AL E I KP
Position loop KP parameter
0x08 B KI
Position loop KI parameter
0x09 AL E KD
Position loop KD parameter
2.3.5. BRI
Communication Example
A~ 1:
Ri&#E2:
Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x32 0x01 0x00 0x00 0x00 0x00 0xCO 0x3F

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0x32 | 0x01 0x00 | 0x00 | 0x00 | 0x00 | 0xCO | Ox3F | CRC16L | CRCI16H

11
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PiEH:
Data[1]=0x01, ##%MRZEIMEEH, CERSHLHEIF KP; Data[4]%] data[7]41
B—~ (Data[4]VEAKAL, Data[7] v miA0) 32 fi##E v 0x 3F CO 00 00, #Hi4f2k
Ry Float, Fi4Ayt3E i/ NECH 1.5 CRI F AR LRI e il . 70 28308 Il 545 -TEE 754
17 A 16 B (speedfly.cn)) o« KK HENLFTHER KP 8% EN 1.5 5A
FIFEALIRBN ) ROM, Wi f5 230 n] LURAF .

Description:

Data[1] = 0x01l,and it means the current loop KP parameter. From Data[4] to
Data[7],these form a 32-bit data that is Ox3FC00000,(Data[4] is the lowest bit,Da
ta[7] is the highest bit) ,and the data type is Float. When convert it to decimal,th
e data value is 1.5,this means that the current loop KP parameter is set to 1.5 an
d written to the ROM of the motor drive. In addition,the parameter is saved after
the power is off.

The online conversion website can be used: http://www.speedfly.cn/tools/hexco

nvert/.
& 384

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x32 0x01 0x00 0x00 0x00 0x00 0xCO0 0x3F

RS485:

Frame
ID Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRCI6H
header

0x3E | 0x01 0x08 0x32 | 0x01 0x00 | 0x00 | 0x00 | 0x00 | 0xCO | Ox3F | CRC16L | CRCI6H

2.4. EEUMEEHES (0x42)

Read Acceleration Command (0x42)
2.4.1. #5<SUAA

Instruction Description
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EWURIEZ TG TR AT F LA 14 s 24

The host sends this command to read the acceleration parameters of the current

motor.
2.4.2. BEHREEN
Send Data Field Definition
Data field Description Data
DATA[O] LA 0x42
Command byte
Thee=R gl
DATA[1] DATA[1] = (uint8_t)index
Function index
DATA[2] NULL 0x00
DATA[3] NULL 0x00
DATA[4] NULL 0x00
DATA[5] NULL 0x00
DATA[6] NULL 0x00
DATA[7] NULL 0x00
2.4.3. EEHIESEE X

Reply Data Field Definition

IR al S H s S T S N A Accel 4 int32_t KA, AL
ldps/s, Z#uH 100-60000,

The acceleration parameter is included in the drive response data. Acceleration data

Accel is int32_t type,the unit is 1dps/s,and the parameter range is 100-60000.

Data field Description Data
847
DATAJO] 0x42
Command byte
] o
DATA[1] DATA[1] = (uint8_t)index
Function index
DATA[2] NULL 0x00
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DATA[3] NULL 0x00
e {45 1 |

DATA[4] DATA[4] = (uint8_t)(Accel)
Acceleration low byte 1
AT L5 2

DATA[S5] DATA[5] = (uint8_t)(Accel>>8)
Acceleration byte 2
AT JE 7 3

DATA[6] DATA[6] = (uint8_t)(Accel>>16)
Acceleration byte 3
INIEJE 7 4 _

DATA[7] DATA[7] = (uint8_t)(Accel>>24)
Acceleration byte 4

2.4.4. ThEEFR 5|5 A

Function Index Description

R5lE RSB TheE ViR
Indexvalue | Commandname Functiondescription
o7 Bl e 22 S BB TR AT 03 5 38 A A R R A
0x00 Position planning | Acceleration value from initial velocity to
acceleration maximum velocity in position planning
o7 A0l S5 o B i AN i A 42 L ) itk P
0x01 Position planning | Deceleration value from maximum velocity to
deceleration standstill in position planning

M T TR T 3 H AR I AR, B
PR Al e i 1B 7 Tl g B

0x02 Speed planning | The acceleration value from the current speed to
acceleration the target speed,including the acceleration in the

positive and negative directions

FEAR RIS R0 by N5 58 e 1) I o 3o 52 1

Sl A N
R LA
0x03 Speed planning
The deceleration value to decelerate from the
deceleration

current velocity to the target velocity in the same
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R5lE RSy i TheE ViR
Indexvalue | Commandname Functiondescription
direction
2.4.5. @ RRB
Communication Example
A~ 1:
K&
Example 1:
Send command:
CAN:
ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

O0x141 | 0x42 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS485:

Frame
ID length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0x42 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRCl16L | CRC16H

1K PSS R FE VA BN P2
Description: Send a command to read the position planning acceleration.

EIE 5%

Reply command:

CAN:
ID 5 | Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x42 0x00 0x00 0x00 0x10 0x27 0x00 0x00

RS485:

Frame
ID Length DO D1 D2 D3 D4 D5 D6 D7 CRCI16L | CRCI6H
header

0x3E | 0x01 0x08 0x42 | 0x00 | 0x00 | 0x00 | O0xI10 | 0x27 | 0x00 | 0x00 | CRCI6L | CRC16H

LK
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Data[ 114 0x00, Fonfr BRLIIN#EEE . Data[4]3] data[ 7141 — (Data[4]
NEARAL, Data[7]7 A8 AL 32 KLEHE N 0x00002710, Fox+Eil v 10000, 3%
HL LA B IS AT I DI FE 24 10000dps/s
Description:

Data[ 1] is 0x00,indicating the position planning acceleration value.

Data[4] to data[7] form one (Data[4] is the lowest bit,Data[7] is the highest bit)
32-bit data is 0x00002710,which means 10000 in decimal. It means that the acceleration
of the motor position loop is 10000dps/s.

B 2:
RikHE4:
Example 2:

Send command:

CAN:
ID 5 | Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
0x141 | 0x42 0x01 0x00 0x00 0x00 0x00 0x00 0x00
RS485:
Frame
ID | Length [ DO DI D2 D3 D4 D5 D6 D7 | CRCI6L | CRCI6H
header
0x3E | 0x01 | 0x08 | 0x42 | 0x01 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRCI6L | CRCI16H
Y. RIETE AL B R R E
Description: Send a command to read the position planning deceleration.
EpEE
Reply command:
CAN:
ID 5 | Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
0x241 | 0x42 0x01 0x00 0x00 0x10 0x27 0x00 0x00
RS485:
Frame | ID | Length | DO DI D2 D3 D4 D5 D6 D7 | CRCI6L | CRCI6H
16
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header

0x3E | 0x01 0x08 0x42 | 0x01 0x00 | 0x00 | 0x10 | Ox27 | 0x00 | 0x00 | CRCI6L | CRC16H

LR

Data[ 118 0x01, F/~fr B KIREE{E . Data[4]3] data[7]4L K —> (Data[4]
HNEARNL, Data[71 & &AL 32 S EdE 7 0x00002710, Fn+iEH] A 10000, fX3FE
HLLAL B IS AT INHRGE E Y 10000dps/s.
Description:

Data[ 1] is 0x01,indicating the position planning deceleration value.

Data[4] to data[7] form a (Data[4] is the lowest bit,Data[7] is the highest bit) 32-bit

data is 0x00002710,which means 10000 in decimal. It means that the deceleration of the

motor position loop is 10000dps/s.

2.5. EAIBIEE S RAM #1 ROM 354 (0x43)

Write Acceleration to RAM and ROM Command (0x43)
2.5.1. 4R
Instruction Description

FHRIEIZIEL S5 NINEGEE ] RAM 1 ROM 1, 5 o] DARAE . hnid g
¥ Accel A uint32 t K%, FAT 1dps/s, ZEEFE] 100-60000. 5463 7 AL E A
R R e e AR A, R S HER I E, BRI 2.5.4 BRI U IR
TR AT EANLNIE B LS s B AS % RAEBIULREN, F 8 S HUsT)
{-4£3] ROM.

The host sends this command to write the acceleration into the RAM and

ROM,which can be saved after power off. Acceleration data Accel is uint32 t type,the
unit is ldps/s,and the parameter range is 100-60000. The command contains the
acceleration and deceleration values in the position and velocity planning,which are
determined by the index value. For details,see the index description table in 2.5.4. Be
careful to avoid writing parameters when the motor has just started and is in motion.The

parameters can be successfully saved to ROM only when the motor is disabled.

17
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2.5.2. RixEHEEE X

Send Data Field Definition

Data field Description Data
A

DATA[0] 0x43
Command byte
D& Al

DATA[1] DATA[1] = (uint8_t)index
Function index

DATA[2] NULL 0x00

DATA[3] NULL 0x00
I FEAR 719 1

DATA[4] DATA[4] = (uint8_t)(Accel)
Acceleration low byte 1
JIEEE S e e _

DATA[S] DATA[5] = (uint8_t)(Accel>>8)
Acceleration byte 2
AT L 575 3

DATA[6] DATA[6] = (uint8_t)(Accel>>16)
Acceleration byte 3
IS L 715 4

DATA[7] DATA[7] = (uint8_t)(Accel>>24)
Acceleration byte 4

2.5.3. AEHIEEENX

Reply Data Field Definition
HHLEW TR S RIS TN, [R5 MR 4 — 3.

The motor will reply to the host after receiving the command,and the reply

command is the same as the received command.

2.5.4. ThgE& 5|5 AR

Function Index Description

R5ME

Index value

E=REZY N ThRe i

Command name | Function description

0x00

AL ERIIRIEE | A B R P06 3 ) e K 5 ok P

position planning | Acceleration value from initial velocity to
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acceleration maximum velocity in position planning

0x01 A BRI R | A A M A T R B b R A
Position planning | Deceleration value from maximum speed to stop
deceleration in position planning

0x02 TR PERA AN L | N4 3 R e B [ A R IR AR, A
Speed  planning | 1F =77 [ I
acceleration The acceleration value from the current speed to

the target speed,including the acceleration in the
forward and reverse directions

0x03 HEERIRIBIEEE | AEARE DT 1) b, DA R e B B A FE
Speed  planning | JRHEE{H

deceleration In the same direction,the deceleration value from

the current speed to the target speed

2.5.5. B RG
Communication Example
~l 1

Ri&TE2:

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x43 0x00 0x00 0x00 0x10 0x27 0x00 0x00

RS48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x43 0x00 0x00 0x00 0x10 0x27 0x00 0x00 CRCI16L | CRCI6H
o]
Data[ 1]/ 0x00, F~fr ERLIIIEEAE . Data[4]2)] data[7)2H B — 1> (Data[4]
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NEAGAL, Data[7] N E0L) 32 S EHE N 0x00002710, Fos+3EH]N 10000, F£R~
5 N\ 10000dps/s AL E KRN 2 LR Bh 28, W1 H 518 T PARAT

Description:

Data[1] is 0x00,indicating the position planning acceleration value .Data[4] to
data[7] form one 32-bit data is 0x00002710,(Data[4] is the lowest bit,Data[7] is the
highest bit) ,which means 10000 in decimal. It indicates that the position planning
acceleration of 10000dps/s is written to the motor driver,and the value can be saved after

the power is turned off.
R R

Reply command:

CAN:
ID 5 | Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
0x241 | 0x43 0x00 0x00 0x00 0x10 0x27 0x00 0x00
RS485:
Frame

ID | Length | DO DIl D2 D3 D4 D5 D6 D7 | CRCI6L | CRCI6H
header
0x3E | 0x01 | 0x08 | 0x43 | 0x00 | 0x00 | 0x00 | Ox10 | 0x27 | 0x00 | 0x00 | CRCI6L | CRC16H

Y. RAEINEIR LSRR ENL, BIERSMERIE & 2.
Description:The motor replies to the host after receiving the command,and the reply
command is the same as the received command.

~l 2

Ri&TE2:

Example 2:

Send command:

CAN:
ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
0x141 | 0x43 0x01 0x00 0x00 0x10 0x27 0x00 0x00
RS485:
20
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Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x43 0x01 0x00 0x00 0x10 0x27 0x00 0x00 CRCI16L | CRCI6H
LR

Data[1]79 0x01, 7~ B ALK RE FE{H .

Data[4]%] data[7]4H il —1> (Data[4] N5 fI%Az, Data[7] 8 mAr) 32 A &dE N
0x00002710, FEzn-+#EH]Jy 10000, F7<5 A 10000dps/s B4 E R 5T 22 2] AL
WA, WS A AT DUORAE o

Description:

Data[1] is 0x01,indicating the deceleration value of position planning.

Data[4] to data[7] form a 32-bit data,0x00002710,(Data[4] is the lowest bit,Data[7]
is the highest bit),which means 10000 in decimal. Indicates that the position planning
deceleration of 10000dps/s is written to the motor driver,and the value can be saved after

the power is turned off.
R R

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x43 0x01 0x00 0x00 0x10 0x27 0x00 0x00

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 | 0x08 | 0x43 | OxO1 | 0x00 | 0x00 [0x10 |0x27 | 0x00 |0x00 | CRCI6L | CRCIGH
Yo
R R R R L, BRSNS — 3

Description:

The motor replies to the host computer after receiving the command,and the reply

command is the same as the received command.

21
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R~ 3:
Ri&TE2:
Example 3:
Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x43 0x02 0x00 0x00 0x10 0x27 0x00 0x00

RS48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0x43 | 0x02 | 0x00 | 0x00 | Ox10 | 0x27 | 0x00 | 0x00 | CRC16L | CRCI16H

i

Data[ 1124 0x02, 78 BRI hn ek B2 A -

Data[4]%|] data[7]2H % — 1 (Data[4] N&A&AL, Data[7] 85 =60 ) 32 A4 M
0x00002710, FKzxtHEfIY 10000, 75 A 10000dps/s 33 & Rl s 22 21 Bl
IXZNAE, S (A T LAORAT

Description:

Data[1] is 0x02,which indicates the acceleration value of speed planning.

Data[4] to data[7] form a 32-bit data,0x00002710, (Data[4] is the lowest bit,Data[7]
is the highest bit),which means 10000 in decimal. Indicates that the speed planning
acceleration of 10000dps/s is written to the motor driver,and the value can be saved after
power off.

Ep=EiR
Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x43 0x02 0x00 0x00 0x10 0x27 0x00 0x00

RS485:

22
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Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0x43 | 0x02 | 0x00 | 0x00 | Ox10 | 0x27 | 0x00 | 0x00 | CRC16L | CRCI6H

LR
RPN R TR 2 R B R ML, IR TR IR < — 2

Description:

The motor replies to the host after receiving the command,and the reply command is
the same as the received command.
A~ 4
RiEHE 2
Example 4:
Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x43 0x03 0x00 0x00 0x10 0x27 0x00 0x00

RS48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0x43 | 0x03 | 0x00 | 0x00 | Ox10 | 0x27 | 0x00 | 0x00 | CRC16L | CRCI6H

i

Data[ 1179 0x03, 375~ & ;K93 A

Data[4]3] data[7]2H % — 1> (Data[4| NEAKAL, Data[7] 85 =60 ) 32 A1 s M
0x00002710, FKxtHEHIN 10000 785 A 10000dps/s 33 5 # Ll gaise 52 21 B AL
XA, S (A T LARAF

Description:

Data[1] is 0x03,indicating the speed planning deceleration value.
Data[4] to data[7] form one 32-bit data, 0x00002710, (Data[4] is the lowest

bit,Data[7] is the highest bit),which means 10000 in decimal. Indicates that the speed

23
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planning deceleration of 10000dps/s is written to the motor driver,and the value can be

saved after the power is turned off.

G-k g

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x43 0x03 0x00 0x00 0x10 0x27 0x00 0x00

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 | 0x08 | 0x43 | 0x03 | Ox00 | 0x00 |O0x10 |0x27 | 0x00 |0x00 | CRCI6L | CRCIGH
Yo
R R 2 R L, BRI S — 3.

Description:
The motor replies to the host after receiving the command,and the reply command is

the same as the received command.

2.6. ENZEREFMEHEHES (0x60)

Read Multi-Turn Encoder Position Data Command (0x60)

2.6.1. $5<SAR

Instruction Description
FHRIEZAE S LA I id s 2 Bl AL B, AR T BALE sl i & 2 FlME .
The host sends this command to read the multi-turn position of the encoder,which

represents the rotation angle of the motor output shaft.

2.6.2. RIEHIBIBEN

Send Data Field Definition

Data field Description Data
DATA[O0] R4 0x60

24

@ EBi%: 400998 9592 @ Mk www.myactuator.cn itk STHE RBIUHEREREIE5995 Z1k



A filisEsE|°

FHMBKE SRR KRERAE

B o i
Command byte

DATA[1] NULL 0x00
DATA[2] NULL 0x00
DATA[3] NULL 0x00
DATA[4] NULL 0x00
DATA[5] NULL 0x00
DATA[6] NULL 0x00
DATA[7] NULL 0x00
2.6.3. BEIEHUIEEHEN

Reply Data Field Definition
LR 42 5 I L, M s TN 2. W% 2 AL E
encoder (int32_t KA, ZREufdas IBEEHE, A MEIRE 4 77 Adiges 5

g B bt 2 B R (FIUGHALED JEINME.

The motor replies to the host after receiving the command,and the frame data

contains the following parameters. Encoder multi-turn position encoder (int32 t

type,value range of multi-turn encoder,4 bytes of valid data),which is the value after

subtracting the encoder's multi-turn zero offset (initial position) from the original position

of the encoder.

Data field Description Data

DATA[O] AN 0x60
Command byte

DATA[1] NULL 0x00

DATA[2] NULL 0x00

DATA[3] NULL 0x00
Prh i B AR 1

DATA[4] Encoder position low | DATA[4] = (uint8_t)(encoder)
byte 1

DATA[5] SR as O B 7 2 DATA[5] = (uint8_t)(encoder>>8)

25
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Encoder position byte 2
Gt 280 B - 3

DATA[6] DATA[6] = (uint8_t)(encoder>>16)
Encoder position byte 3
Gt 20 B 7T 4

DATA[7] DATA[7] = (uint8_t)(encoder>>24)
Encoder position byte 4

2.6.4. BB

Communication Example

A~ 1:

Ri&HE2:

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x60 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 | 0x08 | 0x60 | 0x00 | 0x00 | 0x00 |0x00 | 0x00 | 0x00 | 0x00 | CRCI6L | CRCIGH
i
FHRGEZARS LLEL B 5 4% 22 [l 1 &

Description:

The host sends this command to read the multi-turn position of the encoder.
R R
Reply command:

CAN:
ID 5 | Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x60 0x00 0x00 0x00 0x10 0x27 0x00 0x00

RS485:
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Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x60 0x00 0x00 0x00 0x10 0x27 0x00 0x00 CRCI6L | CRC16H
ViHA

Data[4]3] data[7]2H % — 1 (Data[4] A& &AL, Data[7] 85 =60 ) 32 A1 dE M
0x00002710, R/~ 10000, LR ENHHIAX Z B Em (WEME) 12
Bl 2 i 284 9 10000 AN ik

Description:

Data[4] to data[7] form one 32-bit data,0x00002710,(Data[4] is the lowest
bit,Data[7] is the highest bit),which means 10000 in decimal. The multi-turn encoder
value representing the current relative multi-turn zero offset (initial position) of the motor

s 10000 pulses.

2.7. ENZ BB SR[EBRAERIEES (0x61)

Read Multi-Turn Encoder Original Position Data Command (0x61)
2.7.1. &4 ER
Instruction Description

FHURIEZ LR LI Bl it s FUn A B, RIA & F M (FImiE) 1
% Pl 2 i 2B

The host sends this command to read the multi-turn encoder home position,ie the

multi-turn encoder value without the zero offset (home position).

2.7.2. RIEHUIEIEE X

Send Data Field Definition

Data field Description Data
DATA[0] s 0x61

Command byte

DATA[1] NULL 0x00
DATA[2] NULL 0x00
DATA[3] NULL 0x00
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DATA[4] NULL 0x00
DATA[5] NULL 0x00
DATA[6] NULL 0x00
DATA[7] NULL 0x00
2.7.3. BIE HiEEE X

Reply Data Field Definition
HHLEWEITE 2 E RIS TN, s e s 7 LN 28, s 2 el R inhr

# encoderRaw (int32_t 9, Bl [, A 28R 4 A7)

The motor replies to the host after receiving the command,and the frame data

contains the following parameters. Encoder multi-turn raw position encoderRaw (int32 t

type,value range,valid data 4 bytes).

Data field Description Data

DATA[O] s 0x61
Command byte

DATA[1] NULL 0x00

DATA[2] NULL 0x00

DATA[3] NULL 0x00
Pt IR A B T 1

DATA[4] Encoder original position | DATA[4] = (uint8_t)(encoderRaw)
byte 1
G I A r B 2

DATA[S] Encoder original position | DATA[5] = (uint8_t)(encoderRaw>>8)
byte 2
Gt IR A B T 3

DATA[6] Encoder original position | DATA[6] = (uint8 t)(encoderRaw>>16)
byte 3
G A r B 4

DATA[7] DATA[7] = (uint8 _t)(encoderRaw>>24)
Encoder original position
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2.7.4. BHRG
Communication Example
7~ 1:
Ri&HE2:
Example 1:

Send command:

CAN:
ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x61 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 | 0x08 | Ox61 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 |O0x00 | 0x00 | CRCI6L | CRCI6H
Yo
FHURE LR DL H G 545 22 Bl (1 SR AR 1 &

Description:

The host sends this command to read the original position of the encoder multi-turn.

G-k g

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x61 0x00 0x00 0x00 0x10 0x27 0x00 0x00

RS48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0x61 0x00 | 0x00 | 0x00 | Ox10 | 0x27 | 0x00 | 0x00 | CRCl16L | CRC16H

LR
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Data[4] £ data[7)Z1 %> (Data[4] N EARNL, Data[ 71886 32 240 M
0x00002710, -+ HEHI2H 10000, AR KL= HTZ B gnt a3 E >y 10000 Akt
AEFEE N (FIEALED 1.
Description:
Data[4] to data[7] form a 32-bit data,0x00002710, (Data[4] is the lowest bit,Data[7]
is the highest bit),which means 10000 in decimal. Indicates that the current multi-turn

encoder value of the motor is 10000 pulses,excluding the zero offset (initial position).

2.8. ENZ BRERTRBEES (0x62)

Read Multi-Turn Encoder Zero Offset Data Command (0x62)
2.8.1. #5SAR
Instruction Description
TN I 1ZAEA LA Ui 4% 2 Bl 2w iE (WIUahiED .
The host sends this command to read the multi-turn zero offset value (initial position)

of the encoder.

2.8.2. ZEHIRIBE X

Send Data Field Definition

Data field Description Data
EESH

DATA[0] 0x62

Command byte

DATA[1] NULL 0x00

DATA[2] NULL 0x00

DATA[3] NULL 0x00

DATA[4] NULL 0x00

DATA[5] NULL 0x00

DATA[6] NULL 0x00

DATA[7] NULL 0x00

2.8.3. EEHEEEX

Reply Data Field Definition
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RPN RE 2 )E B E LN, b s TN S8, Hiidd 2 W

encoderOffset (int32 t 2874,

HUEEH, A REEE 4 D7D

The motor replies to the host after receiving the command,and the frame data

contains the following parameters. Encoder multi-turn zero offset encoderOffset (int32 t

type,value range,valid data 4 bytes).

Data field Description Data
A

DATA[0] 0x62
Command byte

DATA[1] NULL 0x00

DATA[2] NULL 0x00

DATA[3] NULL 0x00
ZEE 2R |

DATA[4] DATA[4] = (uint8_t)(encoderOffset)
Encoder offset byte 1
G 2 2 i 71 2

DATA[S] DATA[5] = (uint8_t)(encoderOffset>>8)
Encoder offset byte 2
G o 2 M 719 3

DATA[6] DATA[6] = (uint8_t)(encoderOffset>>16)
Encoder offset byte 3
GE R S 4

DATA[7] DATA[7] = (uint8_t)(encoderOffset>>24)
Encoder offset byte 4

2.8.4. BRI

Communication Example

A~ 1:

Ri&HE2:

Example 1:

Send command:

CAN:
ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
0x141 | 0x62 0x00 0x00 0x00 0x00 0x00 0x00 0x00
31
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RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 | 0x08 | 0x62 | 0x00 | 0x00 | 0x00 |0x00 | 0x00 | 0x00 | 0x00 | CRCI6L | CRCIGH
Yo
FHVRE LR LLEE B 15 4% 22 Bl 1 2 1

Description:

The host sends this command to read the multi-turn zero offset value of the encoder.

EIE 5%

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x62 0x00 0x00 0x00 0x10 0x27 0x00 0x00

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x62 0x00 0x00 0x00 0x10 0x27 0x00 0x00 CRCI16L | CRC16H
Ve :

Data[4]%] data[7)41— (Data[4] A& A&7, Data[7) A8 mAr) 32 A28 N
0x00002710, Rz~ 10000, LR EHL AT 2 Bl a5 4% ZF W E N 10000 ik
M.

Description:

Data[4] to data[7] form one 32-bit data,0x00002710,(Data[4] is the lowest
bit,Data[7] is the highest bit),which means 10000 in decimal. It indicates that the current

multi-turn encoder zero offset value of the motor is 10000 pulses.
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2.9. EAHRBRZEER ROM (EHBEINESIES (0x63)

Write Encoder Multi-Turn Value to ROM as Motor Zero Command
(0x63)
2.9.1. 54 EA
Instruction Description

FHRIZEZIES R B RIS (WA E) , HA, TESANRmIDEH
% WE{H encoderOffset 4 int32_t KM, (HUEVEH, HREIE 4 1777). ERE LA
HNLIE 2 LA B 3N 5N 2% A G LR BERS , A4 B84 2 HUR T R A4F F|ROM.
ERE: BAFZFRAMNEREREEFHRIBIAFHHR. HAZFMRIKER, &EH
WALER N UF R Z W (WIIRALED AE%.

The host sends this command to set the zero offset (initial position) of the

encoder,where the encoder multi-turn value to be written,encoderOffset,is of type

int32_t,(value range,4 bytes of valid data). Be careful to avoid writing parameters when

the motor has just started and is in motion.The parameters can be successfully saved to

ROM only when the motor is disabled.

Note: After writing the position of the new zero point,the motor needs to be restarted to
be effective. Because of the change of the zero offset,the new zero offset (initial position)

should be used as a reference when setting the target position.

2.9.2. ZEBERBENX

Send Data Field Definition

Data field Description Data
A

DATA[0] 0x63
Command byte

DATA[1] NULL 0x00

DATA[2] NULL 0x00

DATA[3] NULL 0x00
) AR 1 |

DATA[4] DATA[4] = (uint8_t)(encoderOffset)
Encoder zero bias low
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byte 1
I o 2 i 719 2

DATA[S] DATA[5] = (uint8_t)(encoderOffset>>8)
Encoder zero bias byte 2
o % i 719 3

DATA[6] DATA[6] = (uint8_t)(encoderOffset>>8)
Encoder zero bias byte 3
G E T 4

DATA[7] DATA[7] = (uint8_t)(encoderOffset>>8)
Encoder zero bias byte 4

2.9.3. B8 HIEEHE X

Reply Data Field Definition
RALZENCEIHE- 5 I L, W A L AE a2 HE F] o
The motor replies to the host after receiving the command,and the frame data is the
same as the command sent by the host.
2.9.4. IR RH
Communication Example
~l 1
K&
Example 1:
Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x63 0x00 0x00 0x00 0x10 0x27 0x00 0x00

RS48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x63 0x00 0x00 0x00 0x10 0x27 0x00 0x00 CRCI16L | CRC16H
ViHA

Data[4]%] data[7)41 8 —> (Data[4] A& A&7, Data[7) A8 mAL) 32 AL 54 N
0x00002710, F/xt#EH124 10000, F£RE N 10000 K 1E N 2 [ g i 245 2 1 o
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Description:
Data[4] to data[7] form one 32-bit data is 0x00002710,(Data[4] is the lowest

bit,Data[7] is the highest bit),which means 10000 in decimal. It means to write 10000

pulses as multi-turn encoder zero offset.
EpE O

Reply command:

CAN:

ID 5 | Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x63 0x00 0x00 0x00 0x10 0x27 0x00 0x00

RS48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x63 0x00 0x00 0x00 0x10 0x27 0x00 0x00 CRCI16L | CRCI16H
B
LR 4 5 ST, MR WL % 6 4

Description:
The motor replies to the host after receiving the command,and the frame data is the

same as the command sent by the host.

2.10. EANREF[/YETZEMER ROM {EABHFTRIES (0x64)

Write the Current Multi-Turn Position of the Encoder to the ROM as
the Motor Zero Command (0x64)
2.10.1. #5$UERA
Instruction Description

WL AT DA By 2 gt e 0w (FIUR1AED 5 AR ROM, TEE
e FHLNIE S LA LGS SN 5 AS . RA L BNURRERT, A BRI S B R 17
F] ROM.
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HE: BAEFNZRMBEFTERE x76 (REHEMES) ERREEA B MK.
FARMEEER, REBMENMUFKZER (BB NSF.
Write the current encoder position of the motor as the multi-turn encoder zero offset

(initial position) into the ROM.The parameters can be successfully saved to ROM only

when the motor is disabled.

Note: After writing the new zero point position,you need to send 0x76 (system reset
command) to restart the system to be effective. Because of the change of the zero

offset,the new zero offset (initial position) should be used as a reference when setting the

target position.

2.10.2. ZiEBHEIHE X

Send Data Field Definition

Data field Description Data

DATA[0] LA 0x64
Command byte

DATA[1] NULL 0x00

DATA[2] NULL 0x00

DATA[3] NULL 0x00

DATA[4] NULL 0x00

DATA[5] NULL 0x00

DATA[6] NULL 0x00

DATA[7] NULL 0x00

2.10.3. EIEHHEEE X

Reply Data Field Definition
HHLEIR RITE 2 Ja M 2 BN, Hda o encoderOffset 7y & 2 i 2 -
The motor replies to the host after receiving the command,and the encoderOffset in

the data is the set zero offset value.

Data field Description Data

DATA[0] R4 0x64
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Command byte

DATA[1] NULL 0x00

DATA[2] NULL 0x00

DATA[3] NULL 0x00
I i s O IR 719 1

DATA[4] Encoder zero bias low | DATA[4] = (uint8_t)(encoderOffset)
byte 1

DATA[S] s G DATA[5] = (uint8_t)(encoderOffset>>8)
Encoder zero bias byte 2
G i O 55 3

DATA[6] DATA[6] = (uint8_t)(encoderOffset>>16)
Encoder zero bias byte 3

DATA[7] WISl 4 DATA[7] = (uint8_t)(encoderOffset>>24)
Encoder zero bias byte 4

2.10.4. BB

Communication Example

7~ 1:

K& <

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x64 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS485:

Frame
ID length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0x64 | 0x00 | 0x00 | 0x00 | Ox00 | 0x00 | 0x00 | 0x00 | CRCI6L | CRC16H

LR
K& 0x64 F82 )5, AL 21T 2 8l Zn S aEAF v F 0w (FIU6 1L ED 5\ ROM
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Description:
After sending the 0x64 command,the motor will write the current multi-turn encoder
value as the zero offset (initial position) into the ROM.
Epk R
Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x64 0x00 0x00 0x00 0x10 0x27 0x00 0x00

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x64 0x00 0x00 0x00 0x10 0x27 0x00 0x00 CRCI16L | CRC16H
Ve :

Data[4]%] data[7)41 8 — (Data[4] A& A&7, Data[7) A8 mAL) 32 A28 N
0x00002710, K7~ EH]4 10000, K785 N HEALH £ Bl EMWAE (FIZEAE D A 10000
Ak

Description:

Data[4] to data[7] form a 32-bit data(Data[4] is the lowest bit,Data[7] is the highest
bit),0x00002710,which means 10000 in decimal. Indicates that the multi-turn zero offset

value (initial position) written to the motor is 10,000 pulses.

2.11. FERNZEAERS (0x92)

Read Multi-Turn Angle Command (0x92)
2.11.1. 3841 AA
Instruction Description
FNURIE %354 DL B ALY 22 18 4 00 f BE AR
The host sends this command to read the current multi-turn absolute angle value of

the motor.
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2.11.2. ZXHEEEE X

Send Data Field Definition

Data field Description Data
DATA[0] AN 0x92

Command byte

DATA[1] NULL 0x00
DATA[2] NULL 0x00
DATA[3] NULL 0x00
DATA[4] NULL 0x00
DATA[5] NULL 0x00
DATA[6] NULL 0x00
DATA[7] NULL 0x00

2.11.3. B8 HHEEHE X
Reply Data Field Definition

HALER RIS R M 2 AL, Zi#EdEh s 7 LS4

The motor replies to the host after receiving the command,and the frame data

contains the following parameters.

1. EL% 5l £A B motorAngle, (int32 t 257, BUE TG, B EYE 4 A7),
AT 0.01°/LSB

Motor angle motorAngle, (int32 t type, value range, valid data 4 bytes), unit

0.01°/LSB.

Data field Description Data

DATA[O] LA 0x92

Command byte

DATA[1] NULL 0x00

DATA[2] NULL 0x00

DATA[3] NULL 0x00

DATA[4] AT 1 DATA[4] = (uint8_t)(motorAngle)
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Angle low byte 1
FRET 2

DATA[S] DATA[5] = (uint8_t)(motorAngle>>8)
Angle byte 2
RT3

DATA[6] DATA[6] = (uint8_t)(motorAngle>>16)
Angle byte 3
BT 4

DATA[7] DATA[7] = (uint8_t)(motorAngle>>24)
Angle byte 4

2.11.4. BRI

Communication Example

A~ 1:

Ri&HE2:

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x92 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

Ox3E | 0x01 | 0x08 | 0x92 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 |O0x00 | 0x00 | CRCIGL | CRCI6H
i
RIE 0x92 F5-4 ), IR [m] FEA U H 2% £ R

Description:

After sending the 0x92 command,it will return the absolute angle of the motor

output shaft.
EIpEiR

Reply command:

CAN:
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ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x92 0x00 0x00 0x00 0xA0 0x8C 0x00 0x00

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRCI16L | CRCI6H
header

0x3E 0x01 0x08 0x92 0x00 0x00 0x00 0xA0 0x8C 0x00 0x00 CRCI16L | CRC16H
Ve :

Data[4]%] data[7)4H K — > (Data[4] N&HAKNL, Data[7) &) 32 f 83 N
0x00008CAO0 , % 7~ - #E il & 36000, %18 0.01 ° /LSB A 45 /v 100 £% Bl
36000%0.01=360° . K7~ FEHLE H HAR X 2 S0 B I M50 360° .

Description:

Data[4] to data[7] form one 32-bit data,it is 0x00008CAO,(Data[4] is the lowest
bit,Data[7] is the highest bit),which means the decimal is 36000,which is reduced by 100
times in units of 0.01°/LSB That is 36000*0.01=360°. Indicates that the motor output

shaft moves 360° in the positive direction relative to the zero position.

2.12. EEVREAEIES (0x94)

Read Single-Turn Angle Command (0x94)
2.12.1. 3§41 AR
Instruction Description

EWURIEZ TG A PLELHCS F AL R 1 o JE R 2 A 9RO el S 3
WAES, A ESR AL, L A UE S 9-180° ~180°

The host sends this command to read the current single-turn angle of the motor.
Note that this command is used as a single-turn data read command for direct-drive

motors. The single-turn angle range of the motoris - 180° to +180° .

2.12.2. X EBUREE X

Send Data Field Definition

Data field Description Data
DATA[0] e 2] 0x94
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Command byte
DATA[1] NULL 0x00
DATA[2] NULL 0x00
DATA[3] NULL 0x00
DATA[4] NULL 0x00
DATA[5] NULL 0x00
DATA[6] NULL 0x00
DATA[7] NULL 0x00

2.12.3. B HHEEHE X
Reply Data Field Definition

RALENCEIHE-4 )5 2 EHL, W a8 T LS.

The motor replies to the host after receiving the command,and the frame data
contains the following parameters.

1. HLHLE il P8 A 2 Single circle angle, (int32 t 287, HUEVEHE, H R
# 4 4~ 75), HAL0.01°/LSB.

Motor Output Shaft Single-Turn Angle (int32 t type, numerical range, 4 bytes of
valid data), unit: 0.01° /LSB..

Data field Description Data
45

DATA[0] 0x94
Command byte

DATA[1] NULL 0x00

DATA[2] NULL 0x00

DATA[3] NULL 0x00
AP A AR 1

DATA[4] Single-turn angle low | DATA[4] = (uint8_t)(Single circle angle)
byte 1
AR A T 2

DATA[S] DATA[5] = (uint8_t)(Single circle angle>>§)
Single-turn angle byte
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DATA[6] Single-turn angle byte | DATA[6] = (uint8_t)(Single circle angle>>16)
3
LB A T 4

DATA[7] Single-turn angle byte | DATA[7] = (uint8_t)(Single circle angle>>24)
4

2.12.4. BIRRBGI

Communication Example

A~ 1

Ri&TE2:

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x9%4 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRCI6H
header

0x3E | 0x01 0x08 0x94 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRC16L | CRCI6H

AR
RIE 0x94 452 )5, Riik Bl H AL 5 Pl A T

Description:

After sending the 0x94 command,it will return the motor single-turn angle.
R R
Reply command:

CAN:

ID 5 | Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
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0x241 | 0x9%4 0x00 0x00 0x00 0x4C 0x1D 0x00 0x00

RSA48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x94 0x00 0x00 0x00 0x4C 0x1D 0x00 0x00 CRCI16L | CRCI16H
Vi

Data[4] %] data[7)41 % —> (Data[4] A&7, Data[71 A8 mAr) 32 A28 N
0x00001D4C , £ 7~ + #7500, % 8 0.01 ° /LSB 5 A7 45 /v 100 5 B
7500%0.01=75° . 7~ EEH L4 Sl eE A L da LB Bl PR B8 A RSl 75°

Description:

Data[4] through Data[7] form a 32-bit value (where Data[4] is the LSB and Data[7]
is the MSB). For example, a value of 0x00001D4C corresponds to 7500 in decimal.
Applying the scaling factor of 0.01°/LSB (7500 * 0.01), the result is 75°. This indicates

that the motor output shaft's single-turn angle is 75°.

2.13. EWEBHRE 1| FERIFEHRS (0x9A)

Read Motor Status 1 and Error Flag Command (0x9A)
2.13.1. 35S 1ERR
Instruction Description

ZIE B AT EALEIR S . B ARRIRS AR

This command reads the current motor temperature,voltage and error status flags.

2.13.2. RIXEBHIEHE X

Send Data Field Definition

Data field Description Data
DATA[0] s 0x9A

Command byte

DATA[1] NULL 0x00
DATA[2] NULL 0x00
DATA[3] NULL 0x00
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DATA[4] NULL 0x00
DATA([5] NULL 0x00
DATA[6] NULL 0x00
DATA[7] NULL 0x00
2.13.3. B & HiiEEE X

Reply Data Field Definition

SERIRER I =Reg ERCTF=IE SOV IR EA iS4 €K R Ve S A€

1. HLIEE temperature (int8 t Z5%Y, FLA7 1°C/LSB) ;

2 WA AR TR IERITE RS, 1 AGRHRETSIR 2, 0 AR w8t
FEAR %

3.HLJE voltage (uintl6_t ZEAY, HLA7 0.1V/LSB) ;

455178 errorState (U9 uint16_t KA, MK AF K BEIURE) S

The motor replies to the host after receiving the command,and the frame data
contains the following parameters:

1. Motor temperature temperature (int8 t type,unit 1°C/LSB);

2. Brake control command: Indicates the state of the brake control command,1
represents the brake release command,and 0 represents the brake lock command;

3. Voltage (uintl6 _t type,unit 0.1V/LSB);

4. Error flag errorState (of type uintl6_t,each bit represents a different motor state).

Data field Description Data
A

DATA[O] 0x9A
Command byte
R LI

DATA[1] DATAJ1] = (uint8_t)(temperature)
Motor temperature
MOS i Ji

DATA[2] DATAJ2] = (uint8_t)(motorMOStemperature)
MOS temperature
HIRREIE 4 .

DATA[3] DATA[3] = (uint8_t)(RlyCtrlRslt)
Brake release
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U T
command
fh {57 45 |
DATA[4] DATA[4] = (uint8_t)(voltage)
Voltage low byte
SV )
DATA[S5] DATA[5] = (uint8_t)(voltage>>8)
Voltage high byte
RS 1
DATA[6] Error status low byte | DATA[6] = (uint8_t)(errorState)
1
SR IRA T 2 |
DATA[7] DATA[7] = (uint8_t)(errorState>>8)
Error status byte 2
#VE:
Remark:

1. RFEFEIREME System_errorState JRAEFK 1 WIH:

System abnormal state value System_errorState state table 1 is as follows:

System_errorState

REUH

Status Description

HULE R

ML R T IR S8, RRS R R
18] 7 240, R fil s LSRR IR . B IR TSI B 3K E

Motor stall
0x0002
A Motor Stall Error will be triggered if the motor current
exceeds the "Stall Current" parameter for a duration longer
than the "Stall Time" parameter. This error 1is
non-auto-recoverable.
i
00004 AR H ST CRIERGTHEIE” S8, R R R R
X

B R T CORIERT AR 28 SRR B Bk
.
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Low voltage

A Low Voltage Error will be triggered when the bus voltage
drops below the "Undervoltage Protection Voltage" parameter.
This error will automatically clear once the bus voltage rises
above the "Undervoltage Protection Voltage" threshold.

BN

MBHLHE KT “HRRITEE” S8, Rkl B R.
AR RN T R RIS S8 IR A Bk
2.

0x0008 Over voltage

%3

An Overvoltage Error will be triggered when the bus voltage
exceeds the "Overvoltage Protection Voltage" parameter. This
error will automatically recover when the bus voltage drops
below the "Overvoltage Protection Voltage" threshold.

RGN SR

MBI T “HRKHR 7 S8 Rl B i i
we WHIRTIEBENKE .

0x0010 Over current

A Phase Overcurrent Error will be triggered when the motor
current exceeds the "Maximum Current" parameter. This error
is latched and cannot be automatically recovered.
TR

Power overrun

B & ZHE N

Calibration parameter writing error

EEBU

ELIIR PN LY N PN ST L P
o

AU A S N T ROREE T 28 IR E Bl
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R
Overspeed
An Overspeed Error will be triggered when the motor input
speed exceeds the "Maximum Speed" parameter. This error
will automatically recover when the input speed drops below
the "Maximum Speed" threshold.
v Z LR
4 PCB MU BERT 110 2, Refid i soas i TR st iR
4 PCB HRIRE/NT 90 FE, IbESRF B3 E .
Component Overtemperature

0x0800
A Component Overtemperature Error will be triggered when
the PCB temperature exceeds 110 ° C. This error will
automatically recover once the PCB temperature drops below
90° C.
R BE iR
HHEALE TIRERT “CRRIIREE” S8, Rl AL
HENEBURITE AP
BRHLE TIREANT SRR EIRE” S8, R R E
KR .

0x1000 Motor temperature over temperature
A Motor Overtemperature Error will be triggered when the
motor stator temperature exceeds the "Overtemperature
Protection = Temperature" parameter. This error will
automatically recover when the stator temperature drops below
the "Overtemperature Recovery Temperature" parameter.
I L) 45 I TR i 1R

052000 R NURSHE IR TGS , R A ) S A HE AR R . B IR TCIE
H sk
Encoder calibration error
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An Encoder Calibration Error will be triggered if the motor
calibration fails. This error is non-auto-recoverable.
TIRERSACEEaPR

=1 R WL 2 AL 2 Al LS IR Al A i A 4 AN B AR
SR TCIE H B IR .

0x4000 Encoder Data Error

An Encoder Data Error will be triggered if the motor encoder

data is abnormal. This error is non-auto-recoverable.

2. AR I, SRS S BINE R FIanH I 0x0016 HIEY,
27K 0x2+0x4+0x10 AHAN, W2 BLiA LSS . RS AR I = 4R
.

When multiple errors occur at the same time,the error status bits will be displayed
superimposed. For example,if the number 0x0016 appears,it means the addition of
0x2+0x4+0x10,which means that there are three errors such as motor stall,low
voltage,and phase current over current.

2.13.4. BR =BG
Communication Example
A~ 1:

Ri&HE2:

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | Ox9A 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header
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0x3E | 0x01 0x08 0x9A | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRCI6L | CRC16H

LR
RIE 0x9A 2 J5, KRB HLREE . A A BOIRES bR

Description:

After sending the 0x9A command,the temperature,voltage and error status flags of

the motor will be returned.
F R84

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x9A 0x32 0x00 0x01 0xES5 0x01 0x04 0x00

RS48S:

Frame

ID Length DO D1 D2 D3 D4 D5 D6 D7 CRCI16L | CRCI16H
header

0x3E 0x01 0x08 0x9A | 0x32 | 0x00 | 0x01 0xE5 | 0x01 0x04 | 0x00 | CRCI16L | CRCI6H

i

Data[1] = 0x32 ity 50, AFRILZIBHLIRE N 50 FE.

Data[ 33/~ I R4 m fZdilHe RAS, 1 RBHIBIES, 0 QFH w8
FEFE4A, FITLL 0x01 FR78 M T IR R BE & 22 AT .

Data[4]F1 Data[5] (Data[4] 97, Data[5] A Eifz) 405k 0x01E5, kA 485,
T8 0.1V/LSB HI L4678 10 £, 485%0.1=48.5V, ARE LT L HLIL H HLE A 48.5V,

Data[6] A1 Data[7] ( Data[6] N1k {7, Data[7] A~ & 7)) 41 A& 0x0004, Xt i
System_errorState X I EFR UL, LR 1R,

Description:

Data[1] = 0x32 is 50 in decimal,which means the motor temperature is 50 degrees at
the moment.

Data[3] indicates that the brake indicates the state of the brake control command,1

50

@ EBi%: 400998 9592 @ Mk www.myactuator.cn itk STHE RBIUHEREREIE5995 Z1k



LA FlEEEE ] FMIKEE R ERA T
U R i
represents the brake release command,and 0 represents the brake lock command. So 0x01
indicates that the current brake release command has been executed.
Data[4] and Data[5] (Data[4] is the low bit,Data[5] is the high bit) form 0x01ES5,the
decimal is 485,which is reduced by 10 times according to the wunit of
0.1V/LSB,485*0.1=48.5V,representing The current motor supply voltage is 48.5V.
Data[6] and Data[7] (Data[6] is low and Data[7] is high) form 0x0004,which
indicates a low-voltage error according to the error description in the System_errorState

table.

2.14. EREHBIRKE 2 #8S (0x90)

Read Motor Status 2 Command (0x9C)
2.14.1. 3841 AR
Instruction Description
ZAE A AT R LAIR T . B, DA E .

This command reads the temperature,speed and encoder position of the current

motor.

2.14.2. REWREENX

Send Data Field Definition

Data field Description Data

DATA[O] LAY 0x9C
Command byte

DATA[1] NULL 0x00

DATA[2] NULL 0x00

DATA[3] NULL 0x00

DATA[4] NULL 0x00

DATA[S] NULL 0x00

DATA[6] NULL 0x00

DATA[7] NULL 0x00
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2.14.3. EEHHREEEX
Reply Data Field Definition
AL RIS Ja I ML, xR e 72,
1.H AL temperature (int8 t 574!, 1°C/LSB) ;
2 FHLA LA HRL Y iq Cint16 t 2879, 0.01A/LSB) ;
3. FE ML il #4H speed (intl6 t 2874, 1dps/LSB)
4 BN A A S (int16 t 2579, 1degree/LSB, i AVE [ £32767degree) .
The motor replies to the host after receiving the command,and the frame data
contains the following parameters.
1.Motor temperature temperature (int8 _t type,1°C/LSB);
2.The torque current value iq of the motor (intl16_t type,0.01A/LSB);
3.Motor output shaft speed (intl16_t type,1dps/LSB);

4 Motor output shaft angle (intl6 t type,ldegree/LSB,maximum range

+32767degree).

Data field Description Data
iR o]

DATA[0] 0x9C
Command byte
AL

DATA[1] DATA[1] = (uint8_t)(temperature)
Motor temperature
Fe R AR TS

DATA[2] DATA[2] = (uint8_t)(iq)
Torque current low byte
PR R T

DATA[3] DATA[3] = (uint8_t)(ig>>8)
Torque current high byte
e i PG |

DATA[4] DATA[4] = (uint8_t)(speed)
Motor speed low byte
AL S v T _

DATA[S] DATA[5] = (uint8_t)(speed>>8)
Motor speed high byte

DATA[6] HLL A B AR DATA[6] = (uint8_t)(degree)
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Motor angle low byte

DATA[7] VAR DATA[7] = (uint8_t)(degree>>8)
Motor angle high byte

2.14.4. B RHI

Communication Example

7~ 1:

K& <

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x9C 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 | 0x08 | 0x9C | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRCI6L | CRCI6H
Yo
SIS BT R LAIR S . B, DAL E .

Description:

This command reads the current temperature,speed and encoder position of the
motor.
R R
Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x9C 0x32 0x64 0x00 0xF4 0x01 0x2D 0x00

RS485:

Frame | ID Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
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header

0x3E 0x01 0x08 0x9C | 0x32 | 0x64 | 0x00 | OxF4 | 0x01 0x2D | 0x00 | CRCI16L | CRC16H

Y

Data[1] = 0x32 +i#24 50, AR ML EHNEE N 50 .

Data[2] 1 Data[3]% B(EL G 0x0064 + i 4 100, %8 100 £ Lk 46 /N B A
100%0.01=1A, MBAARE HATHEHLLFRERA 1A,

Data[4]f! Data[ 514 &4 0x01F4 3t il 24 500,432 L5 H % 44 500dps.
H ML 4 i e S A ML S 2 TR AR ARG L e R, WRIBGE L 6, T4 HIbLAE%
T LE A H Bl 6 £

Data[6]#1 Data[ 7] & AR 0x002D 33t 45, AR3 AL T B FlAE X = mifir B
R 3 45 BE . FUNLE H il Ar BRT E R g i 2% 2 BORN el LA OG5 G L G
AN 16384, JHUE LA 6, T4 HLE H ) 360 BEXTR 16384*6 = 98304 Mk
M

Description:

Data[1] = 0x32 is 50 in decimal,which means the motor temperature is 50 degrees at
the moment.

The composite data of Data[2] and Data[3] 0x0064 is 100 in decimal,and it is
100*0.01=1A when scaled down by 100 times,which means that the actual current of the
current motor is 1A.

The composite data 0x01F4 of Data[4] and Data[5] is 500 in decimal,which means
the motor output shaft speed is 500dps. There is a reduction ratio relationship between
the motor output shaft speed and the motor speed. If the reduction ratio is 6,then the
motor speed is 6 times higher than the output shaft speed.

The composite data of Data[6] and Data[7] 0x002D is 45 in decimal,which means
that the motor output shaft moves 45 degrees in the positive direction relative to the zero
position. The position of the motor output shaft is related to the number of lines of the
motor encoder and the reduction ratio. For example,if the number of lines of the motor
encoder is 16384 and the reduction ratio is 6,then 360 degrees of the motor output shaft

corresponds to 16384*6 = 98304 pulses.
54
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2.15. EBEIRE 3 #8S (0x9D)

Read Motor Status 3 Command (0x9D)
2.15.1. 355 AR

Instruction Description

2R 2 O I R B IRBEATAH B S

FHMBKE SRR KRERAE

This command reads the current motor temperature and phase current data.

2.15.2. R XEBHRE E X
Send Data Field Definition

Data field Description Data
DATA[O] AN 0x9D
Command byte
DATA[1] NULL 0x00
DATA[2] NULL 0x00
DATA[3] NULL 0x00
DATA[4] NULL 0x00
DATA[S] NULL 0x00
DATA[6] NULL 0x00
DATA[7] NULL 0x00

2.15.3. B8 HHEEHE X

Reply Data Field Definition
HNLER RITE 2 5 B2 FHL, s S T BT 8

1. LI temperature (int8 t Z5%Y, 1°C/LSB)

2.A FHEEREGE, BHERAN int16 t 255, Xf N SEFRAHELRA 0.01ALSB.
3.B AHHL A, SN intl6 t 2R,
4.C HHHIREE, BUERALN intl6 t 357, X SEhRAH AN 0.01ALSB.

The motor replies to the host after receiving the command,and the frame data

contains the following data:

Sof N S2BRAH AL A 0.01ALSB.

1. Motor temperature temperature (int8_t type,1°C/LSB);
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2. Phase A current data,the data type is intl6_t,and the corresponding actual phase
current is 0.01ALSB;
3.B-phase current data,the data type is intl6_t type,and the corresponding actual
phase current is 0.01ALSB;

4. C-phase current data,the data type is int16_t type,and the corresponding actual

phase current is 0.01 ALSB.
Data field Description Data
iR o)
DATA[0] 0x9D
Command byte
LR |
DATA[1] DATA[1] = (uint8_t)(temperature)
Motor temperature
A MR AR .
DATA[2] DATA[2] = (uint8_t)(iA)
Phase A current low byte
A ML
DATA[3] DATA[3] = (uint8_t)(iIA>>8)
Phase A current high byte
B A HLLAR
DATA[4] DATA[4] = (uint8_t)(iB)
Phase B current low byte
B H i o
DATA[5] DATA[S] = (uint8_t)(iB>>8)
Phase B current high byte
C AL 4 -
DATA[6] DATA[6] = (uint8_t)(iC)
Phase C current low byte
C R R 7 .
DATA[7] DATA[7] = (uint8_t)(iC>>8)
Phase C current high byte
2.15.4. iBRRB
Communication Example
7~ 1:
RikiE4:
Example 1:

Send command:
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CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x9D 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS48S:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 | 0x08 | 0x9D | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 |0x00 | 0x00 | CRCIGL | CRCI6H
i
TZAR - BE 2 H R AL TR AR R A

Description:

This command reads the current motor temperature and phase current data.
EIpEiR
Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x9D 0x32 0xC2 0x0B 0x10 OxFA 0xCO0 0xF9

RS48S:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x9D | 0x32 | 0xC2 | 0xOB | 0x10 | OxFA | 0xCO | OxF9 | CRCI16L | CRC16H

P

Data[1] = 0x32 18 50, AR ZIHBEHLEE A 50 &,

Data[2] 1 Data[3]# i E 0x0BC2 iy 3010, #2HE 100 £ b 46 /NED N
3010%0.01=30.1A, HBAAIZHTHAHL A FHSERR TN 30.1A,

Data[4] 1 Data[5]# BB HE 0xFA10 i3EH]24-1520, %8 100 £ LA 46 /B A
-1520%0.01=-15.2A, HBAAELHTHAHL B AL FRHIR¥-15.2A.

Data[6] M1 Data[ 7] B 45 0xF9CO i Jy-1600, 4% 100 £ LA 4 /INED oAy
-1600%0.01=-16A, AL AT HNL C AHIL PRI A-16A.
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Description:

FHMBKE SRR KRERAE

Data[1] = 0x32 is 50 in decimal,which means the motor temperature is 50 degrees at

the moment.

The composite data 0xOBC2 of Data[2] and Data[3] is 3010 in decimal,and it is

3010*0.01=30.1A when scaled down by 100 times,which means that the actual current of

the current phase A of the motor is 30.1A.

The composite data OxFA10 of Data[4] and Data[5] is -1520 in decimal,and it is

-1520*0.01=-15.2A when scaled down by 100 times,which means that the actual current

of the current phase B of the motor is -15.2A.

The composite data 0xF9CO of Data[6] and Data[7] is -1600 in decimal,and it is

-1600*0.01=-16A when scaled down by 100 times,which means that the actual current of

the current phase C of the motor is -16A.

2.16. HHLXHAES (0x80)
Motor Shutdown Command (0x80)

2.16.1. 354} AR
Instruction Description
RN, FERTERR BB ITRES, AR AT

Turns off the motor output and also clears the motor running state,not in any closed

loop mode.

2.16.2. KX E X

Send Data Field Definition

Data field Description Data

DATA[O] LASHY 0x80
Command byte

DATA[1] NULL 0x00

DATA[2] NULL 0x00

DATA[3] NULL 0x00

DATA[4] NULL 0x00
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DATA[5] NULL 0x00
DATA[6] NULL 0x00
DATA[7] NULL 0x00

2.16.3. EIS H#REiHE X
Reply Data Field Definition

HALEIR R SR M AL, Wi A LA IEAR TR .

The motor replies to the host after receiving the command,and the frame data is the

same as that sent by the host.

2.17. HHFELEIES (0x81)

Motor Stop Command (0x81)
2.17.1. 84U

Instruction Description

(AL, R LR E R, JHERNLRREAS), AR 3,

Stop the motor,the closed-loop mode where the motor is still running,just stop the

motor speed.

2.17.2. RIEHHREBEX

Send Data Field Definition

Data field Description Data
DATA[O] AN 0x81

Command byte

DATA[1] NULL 0x00
DATA[2] NULL 0x00
DATA[3] NULL 0x00
DATA[4] NULL 0x00
DATA[5] NULL 0x00
DATA[6] NULL 0x00
DATA[7] NULL 0x00
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2.17.3. EIE H#EEE X
Reply Data Field Definition

LRI Ja RIZ WL, Wi A LRI A .
The motor replies to the host after receiving the command,and the frame data is the

same as that sent by the host

2.18. FEIEFMEFHIES (0xAD)

Torque Closed-Loop Control Command (0xAT)
2.18.1. 354}t AR
Instruction Description

AR NERIR 2, ERHLEA RSO A LUSIT 2R <. EVKIEIZEE
A DAY HI LA 50 FL R 35148 iqControl 9 int16 t 287, #4754 0.01A/LSB.

Tz a8, RPN BRI TR S, E M 0xA1 54, BHEH
I 0x77 5T .

This command is a control command,which can be run when the motor is not faulty.
The host sends this command to control the torque and current output of the motor. The
control value iqControl is of type int16_t and the unit is 0.01 A/LSB.

For safety reasons,This command cannot open the brake directly. But, you can use

the 0x77 command to open the brake first, then you can use A1 command .

2.18.2. K IXBIEBE X

Send Data Field Definition

Data field Description Data
(R g )

DATA[0] 0xAl
Command byte

DATA[1] NULL 0x00

DATA[2] NULL 0x00

DATA[3] NULL 0x00
R R A AR

DATA[4] DATA[4] = (uint8 t )(igControl)
Torque current control
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value low byte

R LR M e

DATA[S5] Torque current control | DATA[S5] = (uint8 t )(igControl>>8)
value high byte

DATA[6] NULL 0x00

DATA[7] NULL 0x00

2.18.3. EEHHREBENX

Reply Data Field Definition
HHLEN TR 2 5 B ENL, 2z h s 7T S 4.
1. ALIEE temperature (int8 t 2874, 1°C/LSB) ;

2EMLI A HRE iq (intl6 t

KA,

0.01A/LSB) ;

3. B LA HY il % 3 speed (int16 t 287, 1dps/LSB)
4 FHET AT (Gintl6 t 287, 1degree/LSB,#ix Kt +32767degree) -

The motor replies to the host after receiving the command,and the frame data

contains the following parameters.

1. Motor temperature temperature (int8_t type,1°C/LSB).

2. The torque current value iq of the motor (int16_t type,0.01A/LSB).

3. Motor output shaft speed (int16_t type,1dps/LSB).

4. Motor output shaft angle (intl6 t type,1degree/LSB,maximum range
+32767degree).
Data field Description Data
45
DATA[O0] 0xA1
Command byte
RN LI
DATA[1] DATA[1] = (uint8_t)(temperature)
Motor temperature
SE4E L -
DATA[2] DATA[2] = (uint8_t)(iq)
Torque current low byte
DATA[3] e B N =T ] DATA[3] = (uint8_t)(ig>>8)
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Torque current high byte
b L A 5 |

DATA[4] DATA[4] = (uint8_t)(speed)
Motor speed low byte
AL S v T

DATA[S5] DATA[5] = (uint8_t)(speed>>8)
Motor speed high byte
HLLA AR

DATA[6] DATA[6] = (uint8_t)(degree)
Motor angle low byte
LS T |

DATA[7] DATA[7] = (uint8_t)(degree>>8)
Motor angle low byte

2.18.4. B R~ fl

Communication Example

7~ 1:

RikHE4:

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xAl 0x00 0x00 0x00 0x64 0x00 0x00 0x00

RS48S:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRCI6H
header

0x3E 0x01 0x08 0xAl 0x00 0x00 0x00 0x64 0x00 0x00 0x00 CRC16L | CRC16H
Y

Data[4]A1 data[5]ACEH4E K /N, Data[4] (0x64) NAKAZ, Data[5] (0x00) A
Ao Bt DL SE Br B4 9 0x0064 3% s 1 3 i) 100, 4% & 0.01A/LSB 4 /) B
100%0.01=1A . IXh2x L 1A 1B H PR FIHAT -

Description:

Data[4] and data[5] represent the data size,Data[4] (0x64) is the low bit,and Data[5]
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(0x00) is the high bit. So the actual data is 0x0064,which means decimal 100,which is
100*0.01=1A when reduced by 0.01A/LSB. Driving will be performed with 1A as the

target current.
EIR 452

Reply command:

CAN:
ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
0x241 | 0xAl 0x32 0x64 0x00 0xF4 0x01 0x2D 0x00
RS485:
Frame

D Length | DO DI D2 D3 D4 D5 D6 D7 CRCI6L | CRCI6H
header
0x3E | 0x01 | 0x08 | OxAl | 0x32 | Ox64 | 0x00 | OxF4 | 0x01 | 0x2D | 0x00 | CRCI6L | CRC16H
LR

Data[1] = 0x32 -+t 50, ARRHLZIHBEHLIEE N 50 &,

Data[2] 1 Data[3]% F(EL G 0x0064 + 3 4 100, %8 100 £ Lk 46 /N B A
100%0.01=1A, 2L ZHATHRHLELERHEFTAN 1A,

Data[4]F1 Data[ 5] 44 0x01F4 +i3ki 4 500,83 HbL4 H il % 3% 500dps .-
FEATLA H i S AN AL (AP AR RO L R SC R, an SR b oy 6, IR 4 R LA
T LU H B s 6 A

Data[6] /1 Data[7]¢5 S £td 0x002D 32l 45, AAF FALAa0 H A A6 2 ml o7 2
IR 5l 45 5. HpLAa HE AL B A B AL 20 A4 2 ORI RGE LA 5%, 91 HEL AT L G0 %
AN 16384, JIELL N 6, A4 HLH LA 4K 360 XTIV 16384%6 = 98304 ik
iR
Description:

Data[1] = 0x32 is 50 in decimal,which means the motor temperature is 50 degrees at
the moment.

The composite data of Data[2] and Data[3],0x0064,is 100 in decimal,and it is

100*0.01=1A when scaled down by 100 times,which means that the actual current of the
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current motor is 1A.

The composite data 0x01F4 of Data[4] and Data[5] is 500 in decimal,which means
the motor output shaft speed is 500dps. There is a reduction ratio relationship between
the motor output shaft speed and the motor speed. If the reduction ratio is 6,then the
motor speed is 6 times higher than the output shaft speed.

The composite data of Data[6] and Data[7] 0x002D is 45 in decimal,which means
that the motor output shaft moves 45 degrees in the positive direction relative to the zero
position. The position of the motor output shaft is related to the number of lines of the
motor encoder and the reduction ratio. For example,if the number of lines of the motor
encoder is 16384 and the reduction ratio is 6,then 360 degrees of the motor output shaft
corresponds to 16384*6 = 98304 pulses.

B 2:
Ri&HE2:
Example 2:
Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xAl 0x00 0x00 0x00 0x9C OxFF 0x00 0x00

RS485:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0xA1 0x00 0x00 0x00 0x9C OxFF 0x00 0x00 CRCI16L | CRC16H
Vi

Data[4]#1 data[5]/CEBHE K/, Data[4] (0x9C) J{&AZ, Data[5] (OXxFE) N
=L BT DL S BR B4 O OxFFOC 3R 7x + 3E #11-100, % 18 0.01A/LSB i /)N B Ky
-100%0.01=-1A . IKZEI=LA-1A E N HARHERPAT .

Description:

Data[4] and data[5] represent the data size,Data[4] (0x9C) is the low bit,Data[5]
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(0xFF) is the high bit. So the actual data is 0xXFF9C,which means decimal -100,which is
-100*0.01= -1A when reduced by 0.01A/LSB. The drive will be performed with -1A as

the target current.
Epk R

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0xAl 0x32 0x9C OxFF 0x0C 0xFE 0xD3 OxFF

RS48S:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 | 0x08 0xAl | 0x32 | 0x9C | OxFF | 0x0C | OxFE | 0xD3 | OxFF | CRCI16L | CRC16H

i

Data[1] = 0x32 -+t 24 50, ARFRILZI AR 50 B,

Data[2] 1 Data[3]%& & 0xFFOC + 32t il 4-100, $% 18 100 £5 E A 46 /N B Ay
-100%0.01=-1A, HBAAZEZHHTHEHLEPRHIRA-1A.

Data[4] Fll Data[5] & B Z 4 OXFEOC i ] 24 -500, 4% & & ML ¥ tH b 5% 3 A
-500dps.  FELHLA H il BB LA T 2 TR AR AE RO LU IR DG &R, 2R be o 6, T8
D HNLIE T L A Rl e T R 6 5

Data[6]Fl1 Data[7]# %0 #i OxFFD3 111 2h-45, AR HATL S H ShAH X 2= i AL
BRI E-45 B AL H b0 B LG A 4R ORI R LA O, 4 A H AL
M2 HN 16384, JIREL 6, T ALl 360 X 16384%6 = 98304 4™
ik

Description:

Data[1] = 0x32 is 50 in decimal,which means the motor temperature is 50 degrees at
the moment.

The composite data of Data[2] and Data[3] OxFF9C is -100 in decimal,and it is
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-100*0.01=-1A when scaled down by 100 times,which means that the actual current of
the current motor is -1A.

The composite data 0XFEOC of Data[4] and Data[5] is -500 in decimal,which means
the motor output shaft speed is -500dps. There is a reduction ratio relationship between
the motor output shaft speed and the motor speed. If the reduction ratio is 6,then the
motor speed is 6 times higher than the output shaft speed.

The composite data of Data[6] and Data[7] OxFFD3 is -45 in decimal,which means
that the motor output shaft moves in the opposite direction by -45 degrees relative to the
zero position. The position of the motor output shaft is related to the number of motor
encoder lines and the reduction ratio. For example,if the number of motor encoder lines
is 16384 and the reduction ratio is 6,then 360 degrees of the motor output shaft
corresponds to16384*6 = 98304 pulses.

2.19. EENFEFES (0xA2)

Speed Closed-Loop Control Command (0xA2)
2.19.1. 354t AR
Instruction Description

AR NERIR S, ERPLBA MR T ] U178 < . EPUKIEIZTE
A DL ) FE L i 3 P, 38 ME speedControl 2 int32 t R, X B SEFREEH A
0.01dps/LSB, ##{H maxTorque R 7 HLALE H B0 HORFHHA, 9 uint8 t 2R,
BUETE Ry 0~255, DAGIE IR E 20 LAz, B 1%*3E FLIR/LSB. 545 € Y
HIEN 0 B0E KT AL, WIASTFR i, AL SRR AR B BB
LN % B UALAEL R A

This command is a control command,which can be run when the motor is not faulty.
The host sends this command to control the speed of the motor output shaft. The control
value speedControl is int32 t type,and the corresponding actual speed is
0.01dps/LSB,The control value maxTorque limits the maximum torque of the motor
output shaft. It is uint8 t type, with a value range of 0 to 255. The unit is a percentage of

the rated current, specifically 1% of the rated current per LSB (Least Significant Bit). If
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the given current isO or greater than the stall current, the force control mode will not be
activated. The maximum torque current of the motor will then be limited by the motor

stall current value set in the setup software.

2.19.2. RIXHHREEN

Send Data Field Definition

Data field Description Data
AT

DATA[0] 0xA2
Command byte
B

DATA[1] DATA[1] = (uint8_t)(maxTorque)
Max torque

DATA[2] NULL 0x00

DATA[3] NULL 0x00
U I |

DATA[4] DATA[4] = (uint8_t)(speedControl)
Speed control low byte
LA _

DATA[S5] DATA[S5] = (uint8_t)(speedControl>>8)
Speed control
A7 ]

DATA[6] DATA[6] = (uint8_t)(speedControl>>16)
Speed control
AR v .

DATA[7] DATA[7] = (uint8_t)(speedControl>>24)
Speed control high byte

2

12454 N L B R AR r i B LB e R AL e v I PR A

2.3 HIRLECN,  FALA R RN TEE FE H b7 L o PR 3 A e A PR A

3. TR IR AR Dy O I, 3ok P I 58 el F JAE e K At A 77 PR
Remark:

1. The maximum torque current of the motor under this command is limited by the
Max Torque Current value in the host computer;

2. In this control mode,the maximum acceleration of the motor is limited by the
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Max Acceleration value in the host computer;
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3. When the speed loop acceleration value is 0,the speed loop acceleration is limited

by the maximum current output capability.

2.19.3. EEHHEEE X
Reply Data Field Definition

HALER RIS R M 2 EAL, Zi#EdEh s 7 LS4

AW N~

contains the following parameters.

LI temperature (int8 t Z8%Y, 1°C/LSB) ;

HULIK 6 R LIRS iq Cintl6_t 287, 0.01A/LSB) ;
FH M L5 A 4% TH speed (intl6 t 287, 1dps/LSB) ;
ML AR (intl6 t 287, 1degree/LSB, i Kyt £32767degree) -

The motor replies to the host after receiving the command,and the frame data

1. Motor temperature temperature (int8_t type,1°C/LSB);

2. The torque current value iq of the motor (int16_t type,0.01A/LSB);

3. Motor output shaft speed (int16 _t type,1dps/LSB);

4. Motor output shaft angle (intl6 t type,ldegree/LSB,maximum range+32767

degree).
Data field Description Data
A
DATA[0] 0xA2
Command byte
AL B2
DATA[1] DATA[1] = (uint8_t)(temperature)
Motor temperature
e Rk T
DATA[2] DATA[2] = (uint8_t)(iq)
Torque current low byte
LI R W e} . .
DATA[3] DATA[3] = (uint8_t)(ig>>8)
Torque current high byte
L 45 |
DATA[4] DATA[4] = (uint8_t)(speed)
Motor speed low byte
DATA[5] HAL L3 P v 1 DATA[5] = (uint8_t)(speed>>8)
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Motor speed high byte
b LA A |

DATA[6] DATA[6] = (uint8_t)(degree)
Motor angle low byte
LA R T

DATA[7] DATA[7] = (uint8_t)(degree>>8)
Motor angle high byte

2.19.4. BRI

Communication Example

A~ 1:

Ri&HE2:

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | OxA2 0x00 0x00 0x00 0x10 0x27 0x00 0x00

RS48S:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0xA2 0x00 0x00 0x00 0x10 0x27 0x00 0x00 CRC16L | CRC16H
LGGR

Data[4]3| data[7]4—1> (Data[4] A&, Data[7] 88 &A1) 32 A 5dE N
0x00002710, Kz~ A 10000, K ik$E4 %M 0.01dps/LSB 45/ 100 fi5, R
10000*0.01=100dps. Kzl LA L5 H filr 100dps 178 2 8 H bR BE s AT .

Description:

Data[4] to data[7] form one (Data[4] is the lowest bit,Data[7] is the highest bit)
32-bit data is 0x00002710,which means 10000 in decimal. The sending command is
reduced by 100 times according to 0.01dps/LSB,that is,10000*0.01=100dps. The drive

operates at the target speed of 100dps of the motor output shaft.

EIE 5%
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Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0xA2 0x32 0x64 0x00 0xF4 0x01 0x2D 0x00

RS485:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0xA2 | 0x32 | Ox64 | 0x00 | OxF4 | 0x01 0x2D | 0x00 | CRCI6L | CRC16H

Y

Data[1] = 0x32 +i 24 50, AR ML EHEE N 50 .

Data[2] 1 Data[3]% FCELHE 0x0064 +HE i 4 100, %8 100 £ Lk 46 /N B A
100%0.01=1A, MBARE HATHHLLFRERA 1A,

Data[4]f! Data[ 514 &4 0x01F4 33t 24 500,4X3% L5 H B 48 500dps.
HL L4 HE i S A ML S 2 TR AP ARG L R &R, WHRIBGE L 6, FR4 HIHLAE%
T LU H P 6 £

Data[6]#1 Data[ 7] & B 0x002D 33t 45, AR3 LS B FlAE X = mifir B
R 3 45 BE. HUN LS H il Ar BRT E R g 5 2% 2 BORN el LA G, 451 G B G
AN 16384, JHOE LA 6, T4 HALS H A ) 360 BEXTR 16384*6 = 98304 Mk
M

Description:

Data[1] = 0x32 is 50 in decimal,which means the motor temperature is 50 degrees at
the moment.

The composite data of Data[2] and Data[3] 0x0064 is 100 in decimal,and it is
100*0.01=1A when scaled down by 100 times,which means that the actual current of the
current motor is 1A.

The composite data 0x01F4 of Data[4] and Data[5] is 500 in decimal,which means

the motor output shaft speed is 500dps. There is a reduction ratio relationship between
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the motor output shaft speed and the motor speed. If the reduction ratio is 6,then the
motor speed is 6 times higher than the output shaft speed.

The composite data of Data[6] and Data[7] 0x002D is 45 in decimal,which means
that the motor output shaft moves 45 degrees in the positive direction relative to the zero
position. The position of the motor output shaft is related to the number of lines of the
motor encoder and the reduction ratio. For example,if the number of lines of the motor
encoder is 16384 and the reduction ratio is 6,then 360 degrees of the motor output shaft
corresponds to 16384*6 =98304 pulses.
=~ 2:

RikiE4:
Example 2:
Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xA2 0x00 0x00 0x00 0xFO0 0xD8 0xFF 0xFF

RS48S:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0xA2 | 0x00 0x00 0x00 0xFO0 0xD8 0xFF 0xFF CRC16L | CRC16H
GGR

Data[4]#] data[7)4H K — > (Data[4) N EAKNL, Data[7) &m0 32 f 83 N
OxFFFFD8FO0, 7~ 1t 4-10000. K& i%FE4 1% 0.01dps/LSB 45/ 100 f%, EP
-10000*0.01=-100dps. Kzl LL HEHLH H Fli-100dps (13 EE N B AR EEIZAT

Description:

Data[4] to data[7] form one (Data[4] is the lowest bit,Data[7] is the highest bit)
32-bit data is OxFFFFD8F0,which means -10000 in decimal. The sending command is
reduced by 100 times according to 0.01dps/LSB,that is -10000*0.01=-100dps. The drive

runs at the target speed of the motor output shaft -100dps.
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Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0xA2 0x32 0x9C O0xFF 0x0C 0xFE 0xD3 OxFF

RS48S:

Frame
ID Length | DO D1 D2 D3 D4 D5 D6 D7 CRCl16L | CRC16H
header

0x3E | 0x01 | 0x08 0xA2 | 0x32 | 0x9C | OxFF | 0x0C | OxFE | 0xD3 | 0xFF | CRC16L | CRC16H

Y

Data[1] = 0x32 -+t 8 50, AR LZIHEHLIEE N 50 JE.

Data[2] 1 Data[3] % i #E 0xFFOC + 32t il 4-100, $%HE 100 £5 LA 46 /N B Ay
-100%0.01=-1A, IBAARF LT AL ILFR T N-1A.

Data[4] F1 Data[5] & B #E OXFEOC i il 24 -500, 4% 2 H ML ¥ tH b 3% 3 Ry
-500dps.  FELBLA H il N BB LA Tl 2 TR AR AE RO U IR DG &R, 2R Le oy 6, T8
O L T B A R e v 6 15

Data[6]F1 Data[7]% %% OxFFD3 11 il 24-45, AR HA L H ShAE X 2 sAr
BRI E-45 B AL H O B R LG A 4 4R ORI RO LA O, 4 A F AL
TR 2%y 16384, KLy 6, B4 HIHLAG HI Y 360 FEXT N 16384*6 = 98304 4
ik

Description:

Data[1] = 0x32 is 50 in decimal,which means the motor temperature is 50 degrees at
the moment.

The composite data of Data[2] and Data[3] OxFF9C is -100 in decimal,and it is
-100*0.01= -1A when scaled down by 100 times,which means that the actual current of
the current motor is -1A.

The composite data 0XFEOC of Data[4] and Data[5] is -500 in decimal,which means

the motor output shaft speed is -500dps. There is a reduction ratio relationship between
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the motor output shaft speed and the motor speed. If the reduction ratio is 6,then the
motor speed is 6 times higher than the output shaft speed.
The composite data of Data[6] and Data[7],0xFFD3,is -45 in decimal,which means
that the motor output shaft moves in the opposite direction by -45 degrees relative to the
zero position. The position of the motor output shaft is related to the number of motor
encoder lines and the reduction ratio. For example,if the number of motor encoder lines
is 16384 and the reduction ratio is 6,then 360 degrees of the motor output shaft
corresponds to 16384*6 = 98304 pulses.

2.20. &3 BHAMIEFEIES (0xA4)

Absolute Position Closed-Loop Control Command (0xA4)
2.20.1. 354} AR
Instruction Description

AR NERIR 2, ERHLEA RSO A LUSIT %R <. EVKIEIZEE
L UFERIRAIA E (AR ,  12H{E angleControl Jy int32_t J8HY, XJ WSK
bRz E N 0.01degree/LSB, Rl 36000 143 360° , HLMLEEZNJT M B H Frhs B A4 1
P BRI ZAE R E « FEHIME maxSpeed MR 1 FN LA H AL B SO E, 0N uintl6_t
KA, X N SEFRFE# 1dps/LSB.

MR F G0 0B B B AR IN i B2 AN IS AT A X -

L AR EI AL N 0, B AA BRI N LR ER A, 8 Id PT 42 4%
ELRIREE A AL E . Horh maxSpeed PR 1AL B IS TR A I RIE . i &I P

7INo
SpeedLimit
A
0xAd Position- Speed- Current-
contarperiod—s- Controller [——SpeedRaf— Controller [ Currentlar = Controller [Output#{ Motor
LCurrentFeedBack—

peedFeedBack

PositionFeedBack

B 2-1 ik IR 942 BRI XAE R
2. WERALEAINEEAN 0, I RHs rard AR Kz s, m ke

73

@ EBi%: 400998 9592 @ Mk www.myactuator.cn itk STHE RBIUHEREREIE5995 Z1k



LA TilEEE] FMIKEE R ERA T
U TR Wi
B R AE . Ho maxSpeed PR 1AL B IS AT IS RE i OB RE, 0 2
B UCE A IE B RE

This command is a control command,which can be run when the motor is not faulty.
The host sends this command to control the position of the motor (multi-turn angle). The
control value angleControl is int32 t type,and the corresponding actual position is
0.01degree/LSB,that is,36000 represents 360°,and the rotation direction of the motor is
determined by the difference between the target position and the current position . The
control value maxSpeed limits the maximum speed of the motor output shaft
rotation,which is of type uint16_t,corresponding to the actual speed of 1dps/LSB.

According to the position planning acceleration value set by the system,different
operating modes will be different:

1. If the position loop acceleration is 0,then the position loop will enter the direct
tracking mode,and directly track the target position through the PI controller. Among
them,maxSpeed limits the maximum speed during the position operation process. If the
maxSpeed value is O,then it is completely output by the calculation result of the PI

controller. As shown below.

A
e e e e )
LCurrentFeedBack

peedFeedBack

PositionFeedBack

Figure 2-1 Block Diagram of Position Tracking Mode with Speed Limit
2. If the position loop acceleration is non-zero, the motor will operate in a
velocity-profiled motion mode, where the motor handles the acceleration and
deceleration phases. In this mode, "maxSpeed" limits the peak velocity during movement,
while the actual acceleration is determined by the position loop's acceleration setting.
2.20.2. KEHHREE X
Send Data Field Definition

Data field Description Data
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DATA[0] 0xA4
Command byte

DATA[1] NULL 0x00
S R A (R 15

DATA[2] DATA[2] = (uint8_t)(maxSpeed)
Speed limit low byte
T JEE PR A v

DATA[3] DATA[3] = (uint8_t)(maxSpeed>>8)
Speed limit high byte
i G |

DATA[4] DATA[4] = (uint8_t)(angleControl)
osition control low byte
i B 425

DATA[S] DATA[5] = (uint8_t)(angleControl>>8)
Position control
7 & 12 ]

DATA[6] DATA[6] = (uint8_t)(angleControl>>16)
Position control
o B 2 ) ey

DATA[7] DATA[7] = (uint8_t)(angleControl>>24)
Position control high byte

2.20.3. EEHHREEEN

Reply Data Field Definition
AR R A R 6L, iR 7 U245
1. ALIEE temperature (int8 t 574, 1°C/LSB) ;
2 FE ML #E4E B AL iq Cint16 t 2274, 0.01A/LSB) ;
3 FE ML H AL speed (intl6 t 287, 1dps/LSB) ;
4 BN A S (int16_t 2589, 1degree/LSB,#x KU £32767degree)

The motor replies to the host after receiving the command,and the frame data

contains the following parameters.

1. Motor temperature temperature (int8 t type,1°C/LSB).

2. The torque current value iq of the motor (intl6 t type,0.01A/LSB).

3. Motor output shaft speed (intl6_t type,1dps/LSB).

4. Motor output shaft angle (intl6 t type,ldegree/LSB,maximum range +£32767

degree).
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Data field Description Data
AT

DATA[0] 0xA4
Command byte
AL B2

DATA[1] DATA[1] = (uint8_t)(temperature)
Motor temperature
e R AR

DATA[2] DATA[2] = (uint8_t)(iq)
Torque current low byte
e N ]

DATA[3] DATA[3] = (uint8_t)(ig>>8)
Torque current high byte
HA L3 IR 1

DATA[4] DATA[4] = (uint8_t)(speed)
Motor speed low byte
HA L3 T

DATA[S5] DATA[5] = (uint8_t)(speed>>8)
Motor speed high byte
HLLA LR

DATA[6] DATA[6] = (uint8_t)(degree)
Motor angle low byte
LS TS |

DATA[7] DATA[7] = (uint8_t)(degree>>8)
Motor angle high byte

2.20.4. B ~H

Communication Example

7~ 1:

RikHE4:

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | OxA4 0x00 0xF4 0x01 0xA0 0x8C 0x00 0x00

RSA48S:

Frame | ID Length | DO D1 D2 D3 D4 D5 D6 D7 CRCI16L | CRC16H
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header

0x3E 0x01 0x08 0xA4 | 0x00 0xF4 0x01 0xAO0 | 0x8C | 0x00 0x00 CRC16L | CRCI6H
Y
Data[2]#! Data[3]4 % — > (Data[2] 9Kz, Data[3] 4516716 7 54 4 0x01F4,
FoorT ik 500dps HAALHR A o IR BN 2 DX AN B R oK IR B IS AT B IR
Data[4]5] data[7]2H i —> (Data[4] A7, Data[7] 5 mhr) 32 A4l A
0x00008CA0, o~y 36000, KiX$E41ZH 0.01degree/LSB #i/) 100 fif, RfI
36000%0.01=360° . FAL<x A% H AR 28 AL B IE #8230 360° .

Description:

Data[2] and Data[3] form one (Data[2] is low,Data[3] is high) 16-bit data is
0x01F4,indicating the decimal 500dps motor output shaft speed. The drive will run the
position loop at this speed as the maximum speed.

Data[4] to data[7] form a (Data[4] is the lowest bit,Data[7] is the highest bit) 32-bit
data is 0x00008CAO,which means 36000 in decimal. The sending command is reduced
by 100 times according to 0.01degree/LSB,that is,36000%0.01=360°. The motor will
move forward 360° with the output shaft relative to the zero position.

G-k g

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0xA4 0x32 0x64 0x00 0xF4 0x01 0x2D 0x00

RS485:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0xA4 | 0x32 | 0x64 | 0x00 | OxF4 | 0x01 0x2D | 0x00 | CRCI6L | CRC16H

GGR
Data[1] = 0x32 +iE 24 50, AR ML EHEE N 50 .
Data[2] 1 Data[3]% B &G 0x0064 + i 4 100, %8 100 £ Lk 46 /N BI A
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Data[4]#1 Data[5]5 A4 0x01F4 13ty 500,483 H AL H 5 %33 Sy 500dps .
FELATLA H i S AN AL (AP AR O L G R, an SRR b oy 6, IR 4 R LA
T LU H B s 6 £

Data[6] 1 Data[ 7] &4 0x002D -+l Jy 45, £AZR AL i b AR 2 i B
LIRS 5) 45 5. FpLAa tH AL B A B AL 2 A 2 2R BORRGE LA 5%, 9 HEL AT L G0 %
WO 16384, JEELLN 6, T2 AL AT 360 XTI 16384%6 = 98304 Mk
iR
Description:

Data[1] = 0x32 is 50 in decimal,which means the motor temperature is 50 degrees at
the moment.

The composite data 0x0064 of Data[2] and Data[3] is 100 in decimal,which is
100*0.01=1A according to the 100-fold reduction,which means that the actual current of
the motor is 1A.

The synthetic data 0x01F4 of Data[4] and Data[5] is 500 in decimal,which means
the motor output shaft speed is 500dps. There is a reduction ratio relationship between
the motor output shaft speed and the motor speed. If the reduction ratio is 6,the motor
speed is 6 times higher than the output shaft speed.

The composite data 0x002D of Data[6] and Data[7] is 45 in decimal,which means
that the motor output shaft moves forward by 45 degrees relative to the zero position.
The position of the motor output shaft is related to the number of lines of the motor
encoder and the reduction ratio. For example,the number of lines of the motor encoder is
16384 and the reduction ratio is 6. Then 360 degrees of the motor output shaft
corresponds to 16384*6 = 98304 pulses.
~l 2
Ri&TE2:

Example 2:
Send command:

CAN:
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ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xA4 0x00 0xF4 0x01 0x60 0x73 0xFF 0xFF

RS485:

Frame
ID Length | DO D1 D2 D3 D4 D5 D6 D7 CRCI16L | CRCI6H
header

0x3E 0x01 0x08 0xA4 | 0x00 0xF4 0x01 0x60 0x73 OxFF O0xFF CRC16L | CRCI6H
oA
Data[2] 41 Data[3]12H il — ™ (Data[ 2] KA, Data[ 31912 ) 16 A2 £ 4 9 0x01F4,
Fon ik 500dps FEALAR H BhIE o BKEh 2 DUIXANEE N oKl B I 17 A B
Data[4]%] data[7)41 % —> (Data[4] A&7, Data[7] A8 4D 32 A28 N
0xFFFF7360, /1t 4-36000. Ki%TE44%ME 0.01degree/LSB 4i/)s 100 £, EJ
-36000%0.01=-360° . FELHLL LA HY BlAR 0 2 i Ao B M A2 3-360° .

Description:

Data[2] and Data[3] form one (Data[2] is low,Data[3] is high) 16-bit data is
0x01F4,indicating the decimal 500dps motor output shaft speed. The drive will run the
position loop at this speed as the maximum speed.

Data[4] to data[7] form a (Data[4] is the lowest bit,Data[7] is the highest bit) 32-bit
data is OxFFFF7360,which means -36000 in decimal. The sending command is reduced
by 100 times according to 0.01degree/LSB, that is,-36000*0.01=-360° . The motor will
move -360° in reverse with respect to the zero position of the output shaft.

G-k g

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0xA4 0x32 0x9C 0xFF 0x0C 0xFE 0xD3 0xFF

RS485:

Frame
ID Length | DO D1 D2 D3 D4 D5 D6 D7 CRCI16L | CRC16H
header
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0x3E 0x01 | 0x08 0xA4 | 0x32 | 0x9C | OxFF | 0x0C | OxFE | 0xD3 | OxFF | CRCI16L | CRC16H

Y

Data[1] = 0x32 1124 50, RF ML ENEE N 50 E.

Data[2] Fl Data[3] & il &4 0xFFOC 1t i 9-100, $% 88 100 i Lo A5 45 /N B Ay
-100%0.01=-1A, AL L AT HEHLLIREIRA-1A.

Data[4] Fl Data[5] & B #E OXFEOC i il 24 -500, 4% 2 H ML ¥ tH 4 3% 3 Ry
-500dps.  FLBLA H il N BN LA Tl 2 TR AR AE RO LU IR DG &R, 2R be o 6, T8
O L T B A LR P e v 6 1

Data[6]F11 Data[7]%5 B 24 0xFFD3 kil A-45, A3 HMLE H A 2= s AL
BRI E-45 B AL H O R L G A 4 4R ORI R LA O, 4 A H AL
TR 2Ky 16384, KLy 6, B4 HIHLAG HI Y 360 FEXT N 16384%6 = 98304 4
ik

Description:

Data[1] = 0x32 is 50 in decimal,which means the motor temperature is 50 degrees at
the moment.

Data[2] and Data[3] synthesized data OxFF9C is -100 in decimal,which is
-100*0.01=-1A when scaled down by 100 times,which means the actual current of the
motor is -1A.

The synthetic data OXFEOC of Data[4] and Data[5] is -500 in decimal,which means
that the motor output shaft speed is -500dps. There is a reduction ratio relationship
between the motor output shaft speed and the motor speed. If the reduction ratio is 6,the
motor speed is 6 times higher than the output shaft speed.

The synthetic data 0xFFD3 of Data[6] and Data[7] is -45 in decimal,which means
that the output shaft of the motor moves backward by -45 degrees relative to the zero
position. The position of the motor output shaft is related to the number of lines of the
motor encoder and the reduction ratio. For example,the number of lines of the motor
encoder is 16384 and the reduction ratio is 6. Then 360 degrees of the motor output shaft
corresponds to 16384*6 = 98304 pulses.
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2.21. BRI EFEHIIES (0xA6)

Single-Turn Position Control Command (0xA6)
2.21.1. &< AR
Instruction Description

FHURIZZIE 2 ARSI LA B (R o« 2 BIORAFDIRECHIN, BR
W 295 PRI ], 3 2R AL EAK L b

1A i {E angleControl 2N uint16_t 88, FUE G 0~35999, Xf M SLhnfr B
79 0.01degree/LSB, B SEfn A 2 i il 0°~359.99°;

2.spinDirection % B FEALEESN I 7 ], 4 uint8 t XY, 0x00 fXRITET£F, 0x01

A SULNESE
3.maxSpeed PR 1 HALEL B 0 KGEFE, O uintl6_t 2BRY, X B 52 Br 5
1dps/LSB.

The host sends this command to control the position of the motor (single-turn angle).
When the multi-lap save function is turned off,the default is single-lap mode. This
instruction can be used in single-turn mode.

1. The angle control value angleControl is of uintl6 t type,the value range is
0~35999,and the corresponding actual position is 0.01degree/LSB,that is,the actual angle
range is 0°~359.99°;

2. spinDirection sets the direction of motor rotation,which is uint8 t type,0x00
means clockwise,and 0x01 means counterclockwise;

3. maxSpeed limits the maximum speed of motor rotation,which is of uintl6 t
type,corresponding to the actual speed of 1dps/LSB.

2.21.2. X EBUREE X
Send Data Field Definition

Data field Description Data
R
DATA[O0] 0xA6
Command byte
DATA[1] B 7 DATA[1] = spinDirection
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Rotation direction byte

DATAJ2] AR DATA[2] = (uint8_t)(maxSpeed)
Speed limit low byte

DATA[3] AR DATA[3] = (uint8_t)(maxSpeed>>8)
Speed limit high byte
(DAL NS )

DATA[4] Position Control Low | DATA[4] = (uint8_t)(angleControl)
byte
o B A i e

DATA[S] Position = Control High | DATA[5] = (uint8_t)(angleControl>>8)
byte

DATAJ6] NULL 0x00

DATA[7] NULL 0x00

2.21.3. EE HHREE X

Reply Data Field Definition

CERIRER T ERIE =RE EACIF=1E SV FIREA Uik € /e SN M VR N

1. HLIEE temperature (int8 t 257!, 1°C/LSB) ;

2. B LA AL H RS iq (intl6 t 257, 0.01A/LSB) ;

3. H A4 H Al #% 0 speed (intl6 t Z57, 1dps/LSB) ;

4. 9wt 250 B AH encoder (uint16_t ZEAY, Jmhh 245 1 BB Y il FH 4w B 28 AL 2R 72 ) o

The motor replies to the host after receiving the command,and the frame data

contains the following parameters.

1. Motor temperature temperature (int8 t type,1°C/LSB);
2. The torque current value iq of the motor (int16_t type,0.01A/LSB);
3. Motor output shaft speed (int16_t type,1dps/LSB);

4. Encoder position value encoder (uintl6_t type,the value range of the encoder is

determined by the number of bits of the encoder).

Data Field

Description

Data
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DATA[0] 0xA6
Command byte
AL B2

DATA[1] DATA[1] = (uint8_t)(temperature)
Motor temperature
e R AR

DATA[2] DATA[2] = (uint8_t)(iq)
Torque current low byte
PR R R T

DATA[3] DATA[3] = (uint8_t)(ig>>8)
Torque current high byte
LI AR T

DATA[4] DATA[4] = (uint8_t)(speed)
Motor speed low byte
FA L3 T

DATA[S5] DATA[5] = (uint8_t)(speed>>8)
Motor speed high byte
bt A AR

DATA[6] DATA[6] = (uint8_t)(encoder)
Encoder value low byte
G hth o M8 = T

DATA[7] DATA[7] = (uint8_t)(encoder>>8)
Encoder value high byte

2.21.4. BRI

Communication Example

R E

Ri&HE2:

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xA6 0x00 0xF4 0x01 0xA0 0x8C 0x00 0x00

RS485:

Frame
ID Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRCI6H

header

83

@ EBi%: 400998 9592 @ Mk www.myactuator.cn itk STHE RBIUHEREREIE5995 Z1k



P ®
AN Bl iEESHE | M ES SRR ERAT

3

0x3E | 0x01 0x08 0xA6 | 0x00 | OxF4 | 0x01 0xA0 | 0x8C | 0x00 | 0x00 | CRC16L | CRCI16H

Y

Data[ 1174 0, 7R HALK & BB £ 07 o) e .

Data[2]#1 Data[3]4H i — ™ (Data[2] K47 , Data[3] 4 =170 16 £i7 #4459 0x01F4,
Lot 500dps FEALIESE . JRB) 2 LUK AN B N i Rl FEIs AT A7 B3R

Data[4]%] data[7)41 8 —> (Data[4] A& A&7, Data[7) A8 mAL) 32 A28 N
0x8CAO0, Fon 13k v 36000, #4752 0.01degree. FLAL 2> LA 415 [0 #2 5 5] 360°
FAPEA E 360 BEFD O FEALE E A, A E AT AR 0 B

Description:

Data[ 1] is 0,which means the motor will rotate clockwise.

Data[2] and Data[3] form one (Data[2] is the low bit,Data[3] is the high bit) 16-bit
data is 0x01F4,which means the decimal 500dps motor speed. The drive will run the
position loop at this speed as the maximum speed.

Data[4] to data[7] form a (Data[4] is the lowest bit,Data[7] is the highest bit) 32-bit
data is 0x8CAO,which means that the decimal system is 36000,and the unit is 0.01degree.
The motor will move 360° clockwise. The 360-degree and 0-degree positions in the

single-lap position coincide,so the position may also be 0 degrees at this time.
EpEE

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0xA6 0x32 0x64 0x00 OxF4 0x01 O0xES8 0x03

RS48S:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0xA6 | 0x32 | 0x64 | 0x00 | OxF4 | 0x01 0xE8 | 0x03 | CRCI16L | CRCI6H

P
Data[1] = 0x32 +#t#1 8 50, AARILZIBENLIEE A 50 &,
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Data[2] 1 Data[3]% B AL 0x0064 + i 4 100, 4% M8 100 £ Lk 46 /N BN
100%0.01=1A, 2L ZHATHRHLELERHEFTAN 1A,

Data[4]1 Data[5]#& &4 0x01F4 31y 500,483% FALEL 13 9 500dps.

Data[6]F1 Data[7]& B 0x03E8 1124 1000, AR B AL 2 AH X T 25 5
fir B I /2 1000 Akt
Description:

Data[1] = 0x32 is 50 in decimal,which means the motor temperature is 50 degrees at
the moment.

The composite data 0x0064 of Data[2] and Data[3] is 100 in decimal,which is
100*0.01=1A according to the 100-fold reduction,which means that the actual current of
the motor is 1A.

Data[4] and Data[5] synthesized data 0x01F4 is 500 in decimal,which means the
motor speed is 500dps.

The synthetic data 0x03ES8 of Data[6] and Data[7] is 1000 in decimal,which means
that the value of the motor encoder relative to the zero position is 1000 pulses.
~l 2
Ri&TE2:

Example 2:
Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xA6 0x01 OxF4 0x01 0xA0 0x8C 0x00 0x00

RS485:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0xA6 | 0x01 0xF4 | 0x01 0xA0 | 0x8C | 0x00 | 0x00 | CRC16L | CRCI6H

LR
Data[ 114 1, &7 R UK 2 B I B 7 [ Jie 4% .
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Data[2]#! Data[3]4 % — > (Data[2] 97, Data[3] 45167 )16 7 54 4 0x01F4,
Fon ik 500dps HUNLIEEE . BKE) 2 DLIX AN B Ry e KO BE 1 4700 B R
Data[4]3] data[7]2H % — 1> (Data[4| N&A&AL, Data[7] 88 =60 ) 32 A1 dE M
0x8CAO0, Fzn+3EH v 36000, HL47 /2 0.01degree. B2 LAIS I 415 #2531 360°
BB B 360 BEAN O BEA B A, Bt LAGIN 067 B 9 AT BER 0

Description:

Data[1] is 1,which means the motor will rotate counterclockwise.

Data[2] and Data[3] form one (Data[2] is the low bit,Data[3] is the high bit) 16-bit
data is 0x01F4,which means the decimal 500dps motor speed. The drive will run the
position loop at this speed as the maximum speed.

Data[4] to data[7] form a (Data[4] is the lowest bit,Data[7] is the highest bit) 32-bit
data is 0x8CAOQ,which means that the decimal system is 36000,and the unit is 0.01degree.
The motor will move 360 ° in a counterclockwise direction. The 360-degree and
0-degree positions in the single-lap position coincide,so the position may also be 0
degrees at this time.

EIE 5%

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0xA6 0x32 0x64 0x00 0xF4 0x01 OxE8 0x03

RS48S:

Frame
ID Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRCI6H
header

0x3E 0x01 0x08 0xA6 | 0x32 | 0x64 | 0x00 | OxF4 | 0x01 0xE8 | 0x03 CRC16L | CRC16H

B
Data[1] = 0x32 -+t 50, AR HLZIHEHLIEE N 50 JF.
Data[2] A1 Data[3]& R 0x0064 + 3|24 100, % H& 100 £ b 46 /N R A
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100%0.01=1A, 2K LT EHLLBR TN 1A,

Data[4]F1 Data[5] & B 0x01F4 1224 500,485 FEALHEH N 500dps .

Data[6] ! Data[7]& £ s 0x03E8 133t il 1000, A3 LGRS 25 AHXS T F £
fr B 12 1000 A4kt
Description:

Data[1] = 0x32 is 50 in decimal,which means the motor temperature is 50 degrees at
the moment.

The composite data 0x0064 of Data[2] and Data[3] is 100 in decimal,which is
100*0.01=1A according to the 100-fold reduction,which means that the actual current of
the motor is 1A.

Data[4] and Data[5] synthesized data 0x01F4 is 500 in decimal,which means the
motor speed is 500dps.

The synthetic data 0x03ES8 of Data[6] and Data[7] is 1000 in decimal,which means

that the value of the motor encoder relative to the zero position is 1000 pulses.

2.22. HWEMNEBEAMITEHES (0xAS8)

Incremental Position Closed-Loop Control Command (0xAS8)
2.22.1. #5 SRR
Instruction Description

SIS NERITE S, R R PR HOL T AT LS TiZ95 4. EVURIEZIE
LU RIS ENE (ZBMAR , DU BN SIS TMA RN B &,
1l {8 angleControl Jy int32_t 2RAY, Xf M SEFRfzE N 0.01degree/LSB, R 36000 £t
#* 360°, HALEE BT M) I EAT B AT S IR GE
FEHIE maxSpeed PR 7 HAL G BlEE 20 B0 B O EE, O uintl6_t 884, X SERR
3% 1dps/LSB.

This command is a control command,which can be run when the motor is not faulty.
The host sends this command to control the incremental position (multi-turn angle) of the
motor,and run the input position increment with the current position as the starting point.
The control value angleControl is of type int32 t,and the corresponding actual position is
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0.01degree/LSB,that is,36000 represents 360°,and the rotation direction of the motor is
determined by the incremental position symbol.
The control value maxSpeed limits the maximum speed of the motor output shaft
rotation,which is of type uint16_t,corresponding to the actual speed of 1dps/LSB.
2.22.2. KEHHREIE X
Send Data Field Definition

Data field Description Data
AT

DATA[0] 0xA8
Command byte

DATA[1] NULL 0x00
S PR AR 71

DATA[2] DATA[2] = (uint8_t)(maxSpeed)
Speed limit low byte
S TR |

DATA[3] DATA[3] = (uint8_t)(maxSpeed>>8)
Speed limit high byte
BB 7 |

DATA[4] DATA[4] = (uint8_t)(angleControl)
Position control low byte
(ARG

DATA[S5] DATA[5] = (uint8_t)(angleControl>>8)
Position control
i B 125

DATA[6] DATA[6] = (uint8_t)(angleControl>>16)
Position control
o B A e .

DATA[7] DATA[7] = (uint8_t)(angleControl>>24)
Position control high byte

2.22.3. B8 HHEEE X

Reply Data Field Definition
HHLEW EITE 2 B/ RIS T, i h s 7T S48,
1ML E temperature (int8 t 287, 1°C/LSB) ;
2 FE ML #E4E B AL iq Cint16 t 2274, 0.01A/LSB) ;
3. B ML G speed (int16 t 257, 1dps/LSB) ;
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The motor replies to the host after receiving the command,and the frame data

contains the following parameters.

1. Motor temperature temperature (int8_t type,1°C/LSB).

2. The torque current value iq of the motor (int16_t type,0.01A/LSB).

3. Motor output shaft speed (int16_t type,1dps/LSB).

4. Motor output shaft angle

(intl6 t type,ldegree/LSB,maximum range

+32767degree).

Data field Description Data
iR )

DATA[O] 0xAS8
Command byte
RN LI

DATA[1] DATA[1] = (uint8_t)(temperature)
Motor temperature
B R AR

DATA[2] DATA[2] = (uint8_t)(iq)
Torque current low byte
o R R

DATA[3] DATA[3] = (uint8_t)(ig>>8)
Torque current high byte
AL AR 71

DATA[4] DATA[4] = (uint8_t)(speed)
Motor speed low byte
e L 1 |

DATA[S] DATA[5] = (uint8_t)(speed>>8)
Motor speed high byte
LA A |

DATA[6] DATAJ6] = (uint8_t)(degree)
Motor angle low byte
LA P e T

DATA[7] DATA[7] = (uint8_t)(degree>>8)
Motor angle high byte

2.22.4. BRI

Communication Example

7~ 1:

RikiE4:
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Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xA8 0x00 0xF4 0x01 0xA0 0x8C 0x00 0x00

RS48S:

Frame
ID Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRCI6H
header

0x3E 0x01 0x08 0xA8 | 0x00 0xF4 0x01 0xA0 | 0x8C | 0x00 0x00 CRCI16L | CRCI6H
oA
Data[2]#1 Data[3]4H i — ™ (Data[2] VKA , Data[3] 417016 £ %45 9 0x01F4,
Fon ik 500dps LA BT E . KB 2 DLIXANIE FE N e K B I AT B R
Data[4]%] data[ 7] —> (Data[4] yEARAL, Data[7] 4 mAL) 32 f8HE N
0x00008CA0, 7~ ikl A 36000, Ki%HE41Z M 0.01degree/LSB #i/IN 100 £, EJ
36000%0.01=360" . HIHL< lgarh AR R, T A B IE #2380 360°

Description:

Data[2] and Data[3] form one (Data[2] is the low bit,Data[3] is the high bit) 16-bit
data is 0x01F4,which means the decimal 500dps motor output shaft speed. The drive will
run the position loop at this speed as the maximum speed.

Data[4] to data[7] form one (Data[4] is the lowest bit,Data[7] is the highest bit)
32-bit data is 0x00008CAO,which means 36000 in decimal. The sending command is
reduced by 100 times according to 0.01degree/LSB,that is,36000%0.01=360°. The motor
will move 360° in the positive direction with the output shaft relative to the current
position.

G-k g

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
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0x241 | 0xA8 0x32 0x64 0x00 0xF4 0x01 0x2D 0x00

RSA48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0xA8 | 0x32 | 0x64 | 0x00 | OxF4 | 0x01 0x2D | 0x00 | CRCI16L | CRC16H

P

Data[1] = 0x32 I 8 50, ACRHZIHBEHLEE A 50 &,

Data[2] #1 Data[3]& i #E 0x0064 -1 2k Jy 100, 21 100 £ Eo 451 4 /N R Dy
100%0.01=1A, MBARKHATHHLEFRERN 1A,

Data[4]#1 Data[ 5] & 0x01F4 33t i 4 500,4X3% A L4 HH % 1 9 500dps.
FEATLAY HH el S A L (AP RO L R DR R, n SRk by 6, T84 rapLA%
T LU A T 6 A

Data[6]#! Data[7]& & #E 0x002D it iy 45, AAF AL H FlAE G 2 i for B
ER #2350 45 B2 . sy b o R L2 AL 8 A BBORN G AT S0, 491 L 2
AN 16384, UL 6, T84 s H A ) 360 BEXTR. 16384*6 = 98304 ik
M

Description:

Data[1] = 0x32 is 50 in decimal,which means the motor temperature is 50 degrees at
the moment.

The composite data of Data[2] and Data[3] 0x0064 is 100 in decimal,and it is
100*0.01=1A when scaled down by 100 times,which means that the actual current of the
current motor is 1A.

The composite data 0x01F4 of Data[4] and Data[5] is 500 in decimal,which means
the motor output shaft speed is 500dps. There is a reduction ratio relationship between
the motor output shaft speed and the motor speed. If the reduction ratio is 6,then the
motor speed is 6 times higher than the output shaft speed.

The composite data of Data[6] and Data[7] 0x002D is 45 in decimal,which means
that the motor output shaft moves 45 degrees in the positive direction relative to the zero

position. The position of the motor output shaft is related to the number of lines of the
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motor encoder and the reduction ratio. For example,if the number of lines of the motor
encoder is 16384 and the reduction ratio is 6,then 360 degrees of the motor output shaft
corresponds to 16384*6 = 98304 pulses.
=~ 2:
RikHE4:
Example 2:

Send command:

CAN:
ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
0x141 | 0xA8 0x00 0xF4 0x01 0x60 0x73 O0xFF O0xFF
RS485:
Frame

D Length | DO D1 D2 D3 D4 D5 D6 D7 CRCI6L | CRCI6H
header
0x3E 0x01 0x08 0xA8 | 0x00 0xF4 | 0x01 0x60 0x73 OxFF | OxFF | CRCl16L | CRCI16H
L

Data[2]#! Data[3]4 %— > (Data[2] 9 IK7, Data[3] 45167 )16 7 54 4 0x01F4,
otk 500dps FLALH B A L . IXEh o3 LR ANE By i K IS AT AL B 3

Data[4] %] data[7]2H i —> (Data[4] 45Nz, Data[7]9 5= 32 A7 8
0xFFFF7360, 7~ 1l 9-36000. KikiE4 %M 0.01degree/LSB 4i/) 100 £, Rl
-36000%0.01=-360° . FLHL2 At BlARS =i A B R FIE 3h-360°
Description:

Data[2] and Data[3] form one (Data[2] is the low bit,Data[3] is the high bit) 16-bit
data is 0x01F4,which means the decimal 500dps motor output shaft speed. The drive will
run the position loop at this speed as the maximum speed.

Data[4] to data[7] form one (Data[4] is the lowest bit,Data[7] is the highest bit)
32-bit data is OxFFFF7360,which means -36000 in decimal. The sending command is
reduced by 100 times according to 0.01degree/LSB,ie -36000*0.01=-360°. The motor

will move -360° in the opposite direction relative to the current position with the output

92

@ EBi%: 400998 9592 @ Mk www.myactuator.cn itk STHE RBIUHEREREIE5995 Z1k



— ®
AN Bl iEESHE | M ES SRR ERAT

3

shaft.
EESE-E N

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0xA8 0x32 0x9C OxFF 0x0C OxFE 0xD3 OxFF

RS48S:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 | 0x08 0xA8 | 0x32 | 0x9C | OxFF | 0x0C | OxFE | 0xD3 | OxFF | CRCI16L | CRC16H

Y

Data[1] = 0x32 -+t 50, AR LZIHEHLIEE N 50 &,

Data[2] 1 Data[3]% i #E 0xFFOC + 32t il 4-100, $%H8 100 £5 E A5 46 /N B Ay
-100%0.01=-1A, JIBAARG LT AL FR T N-1A.

Data[4] F1 Data[5] & B #E OXFEOC i il 24 -500, 4% 2 H ML ¥t 4ih 3% 5 Ry
-500dps. FELHLA H il N BB LA Tl 2 TR AR AE RO LU IR DG &R, 2R be o 6, T8
O L T B A R e v 6 15

Data[6]F1 Data[7] & 4 OxFFD3 + 1 h-45, R B L4t fhAE X 38 Ahr
BRI E-45 B AL H O B H R G A 4R ORI RO LA O, 4 A H L
TR 2 Ky 16384, KLY 6, B4 HIHL A6 HI ) 360 FEXT N 16384*6 = 98304 4
ik

Description:

Data[1] = 0x32 is 50 in decimal,which means the motor temperature is 50 degrees at
the moment.

The composite data of Data[2] and Data[3] OxFF9C is -100 in decimal,and it is
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-100*0.01=-1A when scaled down by 100 times,which means that the actual current of
the current motor is -1A.

The composite data 0XFEOC of Data[4] and Data[5] is -500 in decimal,which means
the motor output shaft speed is -500dps. There is a reduction ratio relationship between
the motor output shaft speed and the motor speed. If the reduction ratio is 6,then the
motor speed is 6 times higher than the output shaft speed.

The composite data of Data[6] and Data[7] OxFFD3 is -45 in decimal,which means
that the motor output shaft moves in the opposite direction by -45 degrees relative to the
zero position. The position of the motor output shaft is related to the number of lines of
the motor encoder and the reduction ratio. For example,if the number of lines of the

motor encoder is 16384 and the reduction ratio is 6,then 360 degrees of the motor output

shaft corresponds to 16384*6 = 98304 pulses.

2.23. HENERASIEFIIES (0xA9)

Force Control Position Closed-Loop Command (0xA9)
2.23.1. 3584t AR
Instruction Description

ZIR NERITE S, R PR LT AT LS TiZ95 4 . EVURIEZIE
LUV E (ZRBAED , #H{E angleControl 24 int32 t AL, XJ ™K
BrAi BN 0.01degree/LSB, Bl 36000 X3 360° , HEHLEL 377 [ B B ARfr & A4 1)
Hr B B ZEAE TR E « FEHIME maxSpeed PR 1 FA LA HE Al B O, 04 uintl6_t
HAY, N N SEPREEE 1dps/LSB. 4 maxTorque PR T A LS H b 0 B K1,
N uint8_t KA, HUETEH Y 0~255, LARUE AR E 70 A BAL, BT 19%*4005E HLIR
/LSB. #5257 W R K T HE B, AT B 3R, WAL B KRB s e B
REALH Y RIS e FEL B FR 1

1 AR E IR E N 0, B4 EIARHE N B IR AR I, 385 PL AR E
PRERER H AR E . o maxSpeed FRH#f 1A BB AT AR P BRI . 1 R TR .
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SpeedLimit
A
0xAd Position- Speed- Current-
contarperiod—s- Controller [——SpeedRaf— Controller [ Currentlar = Controller [Output#{ Motor
LCurrentFeedBack

peedFeedBack

PositionFeedBack

B 2-1 sk PR a9 4z B SR I7 A% XAE B

2. WERALEIESEAN 0, A RGSAT il RN I2sh i, LR e
RIS R 2 . HoH maxSpeed BRI 1AL B IS AT I AR P B OGRS, N B AL
BB RIE LR E o

This command is a control command that can be executed when there are no faults
in the motor. The host computer sends this command to control the position (multi-turn
angle) of the motor. The control value angleControl is of type int32 t, corresponding to
an actual position of 0.01 degree/LSB. For example, 36000 represents 360°. The
direction of motor rotation is determined by the difference between the target position
and the current position.The control value maxSpeed limits the maximum rotational
speed of the motor output shaft. It is of type uint16_t, corresponding to an actual speed of
1 dps/LSB (degrees per second).The control value maxTorque limits the maximum
torque of the motor output shaft. It is of type uint8 t, with a value range of 0 to 255,
representing the percentage of the rated current, specifically 1% of the rated current per
LSB. If the given current exceeds the stall current, the force control mode will not be
activated. The maximum torque current of the motor will then be limited by the motor
stall current value set in the setup software.

1. If the position loop acceleration is set to 0, the position loop enters Direct
Tracking Mode, where the target position is tracked directly via a PI controller. In this
mode, maxSpeed defines the maximum velocity limit during operation. This is illustrated

in the diagram below:
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OxAd4

TartgetPosition

Controller

FHMBKE SRR KRERAE

. Position- Speed- Current- |
contorl period—e] SpeedRef—| T e CurrentRef—1  ler Output"‘@

t

peedFeedBack

CurrentFeedBack

PositionFeedBack

Figure 2-1: Block Diagram of Position Tracking Mode with Velocity Limiting

2. If the position loop acceleration is non-zero, the motor operates in a Profiled

Motion Mode. In this mode, the motor autonomously manages the acceleration and

deceleration phases. The maxSpeed parameter caps the peak velocity during movement,

while the acceleration rate is determined by the position loop's acceleration setting.

2.23.2. RXEBHREE X
Send Data Field Definition

Data field Description Data
AT

DATA[O0] 0xA9
Command byte
RO

DATA[1] DATA[2] = (uint8_t)(maxTorque)
Max Torque
S FRLAR (G 7 |

DATA[2] DATA[2] = (uint8_t)(maxSpeed)
Speed Limit Low Byte
P B 4 |

DATA[3] DATA[3] = (uint8_t)(maxSpeed>>8)
Speed Limit High Byte
fr EAEHMR TS

DATA[4] Position Control Low | DATA[4] = (uint8_t)(angleControl)
Byte
for ] |

DATA[S] DATA[5] = (uint8_t)(angleControl>>8)
Position Control
fir B 434 |

DATA[6] DATA[6] = (uint8_t)(angleControl>>16)
Position Control
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DATA[7] Position Control High | DATA[7] = (uint8_t)(angleControl>>24)
Byte

2.23.3. B8 HHEEHE X

Reply Data Field Definition

RNER R 2 E RE FHL, ZhiEdE s 7 UL T2
1. LR temperature (int8 t Z5%, 1°C/LSB) ;

2. B LA LA H IR iq (intl6 t 285, 0.01A/LSB) ;

3. ELH LA Al #45E speed Cintl6 t 287, 1dps/LSB) ;

4 L AR (intl6 t 287, 1degree/LSB, i Kyt £32767degree) -

After receiving the command, the motor replies to the host. The data frame includes

the following parameters:

1. Motor temperature “temperature” (type int8 t, 1°C/LSB);
2. Motor torque current value “iq” (type int16_t, 0.01A/LSB);
3. Motor output shaft speed “speed” (type int16_t, 1dps/LSB);

4. Motor output shaft angle (type int16 t, 1degree/LSB, maximum range +32767

degrees).

Data field Description Data
EiE R o]

DATA[0] 0xA9
Command byte
AL B2

DATA[1] DATA[1] = (uint8_t)(temperature)
Motor temperature
P R TS

DATA[2] DATA[2] = (uint8_t)(iq)
Torque current low byte
B L e T

DATA[3] DATA[3] = (uint8_t)(ig>>8)
Torque current high byte
e i PG |

DATA[4] DATA[4] = (uint8_t)(speed)
Motor speed low byte
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DATA[S] DATA[5] = (uint8_t)(speed>>8)
Motor speed high byte
HUHL A REAR 1
DATA[6] DATA[6] = (uint8_t)(degree)
Motor angle low byte
HUHLA 7
DATA[7] DATA[7] = (uint8_t)(degree>>8)
Motor angle high byte
2.23.4. @R RHI
Communication Example
A~ 1:
Ri&HE2:
Example 1:
Send command:
CAN:
ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xA9 0x3C OxF4 0x01 0xA0 0x8C 0x00 0x00

RS48S:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 | 0x08 0xA9 | 0x3C | OxF4 | 0x01 0xA0 | 0x8C | 0x00 | 0x00 | CRCI16L | CRC16H

i

Data[ 19—~ 8 S #s 0x3C, Fn 1kl 60*1%* i€ Fit, Data[2]H Data[3]
A —A (Data[2] &AL, Data[31TA RN 16 A7 $di N 0x01F4, FKon+#E#] 500dps
UL H Rl B, OBl 2x B 60%* A€ HLAR i KHLRIE . BL 500dps i K Bz
TR E IR,

Data[4] 3 data[7]2H B —~ (Data[4] 9 (&AL, Data[7] 480D 32 AL 8l A
0x00008CA0, 7~k A 36000, Ki%FE 412 0.01degree/LSB #i/)N 100 £, EJ
36000%0.01=360° . FLAL2x LU H B0 2% fUA B IE [ #2380 360° .

Description:
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Data[1] is an 8-bit data value of 0x3C, which represents 60*1%*rated current in
decimal. Data[2] and Data[3] form a 16-bit data value (Data[2] as the low byte and
Data[3] as the high byte) of 0x01F4, which represents 500 dps (degrees per second) in
decimal for the motor output shaft speed. The drive will operate with a maximum torque
of 60% rated torque and a maximum speed of 500 dps in the position loop.
Data[4] to Data[7] form a 32-bit data value (Data[4] as the lowest byte and Data[7]
as the highest byte) of 0x00008CAO, which represents 36000 in decimal. The command
is scaled down by a factor of 100 according to 0.01 degree/LSB, i.e., 36000*0.01 = 360°.

The motor will move the output shaft positively by 360° relative to the zero position.
Epk R

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0xA9 0x32 0x64 0x00 0xF4 0x01 0x2D 0x00

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRCI16H
header

0x3E 0x01 0x08 0xA9 | 0x32 | 0x64 | 0x00 | OxF4 | 0x01 0x2D | 0x00 | CRCI6L | CRC16H

Y

Data[1] = 0x32 -+t 50, ARRILZIHBEHLIEE A 50 JF.

Data[2] 1 Data[3]% FCELHE 0x0064 + 3 4 100, %8 100 £ Lk 46 /N B A
100%0.01=1A, B2 LT HHLSERR RN 1A,

Data[4]F1 Data[ 5] i AU##E 0x01F4 +-3E 14 500,83 HbL4 H il % 3% 4 500dps .-
H L4 HE i S A ML T TR AP ARG L R &R, WHERIBGE L 6, A4 HIHLE%
T LU H P 6 £

Data[6]F1 Data[7]4 &4 0x002D kil 4y 45, AR AL H RlAR X = SALE
R 3 45 BE o FUNLE H il Ar BRT R g i 2% 2 SO el LA G, 451 G B i
AN 16384, JHOE LA 6, T4 HLS H A ) 360 BEXTR 16384*6 = 98304 Mk
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Description:

Data[1] = 0x32 is 50 in decimal, indicating that the current motor temperature is
50°C.

Data[2] and Data[3] form the data 0x0064, which is 100 in decimal. According to
the scaling factor of 100 times, this translates to 100*0.01 = 1A. Therefore, it represents
that the actual current of the motor at this moment is 1A.

Data[4] and Data[5] form the data 0x01F4, which is 500 in decimal, representing the
motor output shaft speed as 500 dp (degrees per second). There is a gear ratio
relationship between the motor output shaft speed and the motor speed. If the gear ratio is
6, then the motor speed is 6 times higher than the output shaft speed.

Data[6] and Data[7] form the data 0x002D, which is 45 in decimal, indicating that
the motor output shaft has moved positively by 45 degrees relative to the zero position.
The position of the motor output shaft is related to the motor encoder lines and the gear
ratio. For example, if the motor encoder has 16384 lines and the gear ratio is 6, then the
360 degrees of the motor output shaft corresponds to 16384*6 = 98304 pulses.

B 2:

RiEHE 2
Example 2:
Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xA9 0x3C 0xF4 0x01 0x60 0x73 OxFF OxFF

RS48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0xA9 | 0x3C | O0xF4 | 0x01 0x60 | 0x73 | OxFF | OxFF | CRCI6L | CRC16H

LR
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Data[ 17— 8 fi##f 0x3C, KTk 60%1%* % FLiit, Data[2]F1 Data[3]
M —A (Data[2] WAL, Data[3]TARAL) 16 A EE N 0x01F4, Fon-t#E] 500dps
UL H Rl S, AR B2 PA 60%* € HAE v i KHERIE . BL 500dps N K iz
TR EI

Data[4]%l] data[7)4H K — > (Data[4] N EAKNL, Data[7) &m0 32 A 83 N
0xFFFF7360, /x| -36000. Ki%TE4 4 0.01degree/LSB 4i/)s 100 £, HJ
-36000%0.01=-360° . HLHLZ Ll AR RS ml L B & IR 30-360°
Description:

Data[1] is an 8-bit data value of 0x3C, which represents 60*1%*rated current in
decimal. Data[2] and Data[3] form a 16-bit data value (Data[2] as the low byte and
Data[3] as the high byte) of 0x01F4, which represents 500 dps (degrees per second) in
decimal for the motor output shaft speed. The drive will operate with a maximum torque
of 60%*rated torque and a maximum speed of 500 dps in the position loop.

Data[4] to Data[7] form a 32-bit data value (Data[4] as the lowest byte and Data[7]
as the highest byte) of OxFFFF7360, which represents -36000 in decimal. The command
is scaled down by a factor of 100 according to 0.01 degree/LSB, i.e., -36000*0.01 =
-360°. The motor will move the output shaft negatively by -360° relative to the zero
position.

Epk R
Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0xA9 0x32 0x9C OxFF 0x0C OxFE 0xD3 OxFF

RS48S:

Frame
ID Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRCI6H
header

0x3E 0x01 | 0x08 0xA9 | 0x32 | 0x9C | OxFF | 0x0C | OxFE | 0xD3 | OxFF | CRC16L | CRC16H

LK

101

@ EBi%: 400998 9592 @ Mk www.myactuator.cn itk STHE RBIUHEREREIE5995 Z1k



LA TSR] MBS BN R ERA T
U TR Wi

Data[1] = 0x32 +i 4 50, AR ML ENEE N 50 .

Data[2] 1 Data[3] & B £ 4 0xFFOC it -100, %1 100 A5 b A5 45 /N BE Sy
-100%0.01=-1A, JIBAARK =T EALSE bR BTN 1A

Data[4] Al Data[5] & B £ # OxFEOC 1 323t fill 4-500, 4 3% B8 AL 47 HY il 4% 38
-500dps. FLAL A HE Al A S AT FE LA T 2 TR A AR DR L R O 2R, SRR EE Dy 6,
2 FLBILA S G A Al s 6 £

Data[6] 1 Data[7]& K &#s 0xFFD3 + Hi ] Jy-45, AR B H Bl AE X 2 5 0L
BRI 5-45 £ RIS H Al B AT R B2 ) s 2R O LU 5%, Bl e A L G
AR 2 H0N 16384, WIEELN 6, T4 B H ) 360 FEXT N 16384*6 = 98304
7oL
Description:

Data[1] = 0x32 is 50 in decimal, indicating that the motor temperature at this
moment is 50 degrees.

Data[2] and Data[3] form the data OxFF9C, which is -100 in decimal. After scaling
down by a factor of 100, it becomes -100 x 0.01 = -1A, representing that the actual
current of the motor at present is -1A.

Data[4] and Data[5] form the data OxFEOC, which is -500 in decimal, indicating that
the motor output shaft speed is -500 dps (degrees per second). There is a gear ratio
relationship between the motor output shaft speed and the motor speed. If the gear ratio is
6, then the motor speed is 6 times higher than the output shaft speed.

Data[6] and Data[7] form the data OxFFD3, which is -45 in decimal, indicating that
the motor output shaft has moved -45 degrees in the reverse direction relative to the zero
position. The position of the motor output shaft is related to the motor encoder lines and
the gear ratio. For example, if the motor encoder lines are 16384 and the gear ratio is 6,

then 360 degrees of the motor output shaft correspond to 16384 x 6 = 98304 pulses.
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2.24. SF#E4 (0x72 HARRERNANEIFHIES)

SF Command (0x72 Position Control with Speed Feedforward)
2.24.1. 5S> AR
Instruction Description

ZAE S NIEHITE S, FE RS SRR T AT LU T 484 . ENURRZ4E
LU BRI BN E (ZREAED . $%H{E angleControl Jy int32_t &MY, XSk
bRz BN 0.01degree/LSB, Rl 36000 /X3 360° , HLMLEEZN T M B H b B A4 1
B B ZAERE « 12 H{E maxSpeed PRI 1~ HEAT LS H A N S RO, 9 uint16 _t
M, X R SEPRELE 1dps/LSB. 5 Hill{ Feedforward Speed ¥ & 1 FE AL H Fil it BT
WOERE, Nint8 t 8, HUEVEE N-128 ~ 127, PAAUEHE L E 5 Lo A, B
1%* 41 E # [E/LSB

1 A RALE I EE DY 0, AL BRI N AR IR A, T8I PT #2645 B
PEERER HARAL B . Ho maxSpeed PR 1A B iz ATl A s IR B . an T B PR .
WA RIS, $% (] Feedforward Speed 74 2> KIEEH .

A
e e e e )
LCurrentFeedBack—

peedFeedBack

PositionFeedBack

B 2-1 iR B PR ] A9 42 B 3R IRAR XAE B
2. WERALEIAMESEAN 0, ABAREAT Wl BRI 12z, LR e
JEANE IR LR . o rp maxSpeed BRA 1AL BISATILRE A B EBOGE L, I A
B BCE NI P o ££ Ay USRI AIE st s ” T, 5 iIl{H Feedforward Speed
ARAEAER], BSMBCR S A B A HITE S (0xA4) 7 84—

This is a motion control command that can be executed as long as the motor is in a

fault-free state. The host controller issues this command to control the motor's position
(multi-turn angle). The control value angleControl (int32 t) specifies the target position
with a resolution of 0.01° /LSB (e.g., a value of 36,000 represents 360 ° ), where the

rotation direction is determined by the difference between the target and current positions.
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The maxSpeed parameter (uintl6 t) limits the peak velocity of the motor output shaft
with a resolution of 1 dps/LSB. Additionally, the Feedforward Speed value (int8 t) sets
the feedforward speed for the output shaft, ranging from -128 to 127, where each unit
represents 1% of the rated speed per LSB.
1. When the position loop acceleration is set to 0, the system enters Direct Tracking
Mode, where the target position is tracked directly via a PI controller. In this mode, the
maxSpeed parameter defines the maximum velocity limit during operation, as illustrated

in the block diagram below.The Feedforward Speed control value only takes effect in this

tracking mode.

SpeedLimit

A

0xA4 Position- Speed- Current-
TartgetPosition contor periad—s-} Controller [ =PeedRef=1 o iroller [ CurentRef= o troller [ QUtPUL Motor

t

SpeedFeedBack

CurrentFeedBack=——

PositionFeedBack

Figure 2-1: Block Diagram of Position Tracking Mode with Velocity Limiting
2. When the position loop acceleration is non-zero, the system operates in Profiled
Motion Mode, where the motor autonomously manages the acceleration and deceleration
ramps. In this mode, maxSpeed defines the peak velocity limit for the motion, while the
acceleration rate is determined by the value configured in the position loop.In this

Profiled Motion Mode,. the Feedforward Speed control value does not take effect, and the

command behaves exactly the same as the "Absolute Position Closed-Loop Control
Command (0xA4)".

2.24.2. R EBHRE E X
Send Data Field Definition

Data field | Description Data
R ]
DATA[0] 0x72
Command Byte
DATA[1] A S DATA[2] = (uint8_t)(Feedforward Speed)
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Feedforward Speed

DATA[2]

T PR AR5
Max Speed (Low Byte)

DATA[2] = (uint8_t)(maxSpeed)

DATA[3]

R IR ] ey

Max Speed (High Byte)

DATA[3] = (uint8_t)(maxSpeed>>8)

DATA[4]

i B R
Position Control (Byte 1 /
LSB)

DATA[4] = (uint8_t)(angleControl)

DATA[5]

(ARG
Position Control (Byte 2)

DATA[5] = (uint8_t)(angleControl>>8)

DATA[6]

(ARG
Position Control (Byte 3)

DATA[6] = (uint8_t)(angleControl>>16)

DATA[7]

o B i e
Position Control (Byte 4 /
MSB)

DATA[7] = (uint8_t)(angleControl>>24)

2.24.3. B8 HiEEE X
Reply Data Field Definition

AR R A5 R 6L, RS 7 U2

1ML temperature (int8 t 284!, 1°C/LSB) ;

2 FE ML #E4E B AL iq Cint16 t 2274, 0.01A/LSB) ;

3. B L s 3 speed (int16 t 257, 1dps/LSB)

4 N A AE (intl6 t 25789, 1degree/LSB, i AE[H £32767degree)

After receiving the command, the motor replies to the host. The data frame contains

the following parameters:

1. Motor temperature (int8 t, 1° C/LSB);

2. Motor torque current value iq (int16_t, 0.01 A/LSB);

3. Motor output shaft speed (int16_t, 1 dps/LSB);

4. Motor output shaft angle (intl6 t, 1 degree/LSB, maximum range = 32767

degrees).
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Data field Description Data
AT

DATA[0] 0x72
Command byte
AL B2

DATA[1] DATA[1] = (uint8_t)(temperature)
Motor temperature
e R AR

DATA[2] DATA[2] = (uint8_t)(iq)
Torque current low byte
e N ]

DATA[3] DATA[3] = (uint8_t)(ig>>8)
Torque current high byte
HA L3 IR 1

DATA[4] DATA[4] = (uint8_t)(speed)
Motor speed low byte
HA L3 T

DATA[S5] DATA[5] = (uint8_t)(speed>>8)
Motor speed high byte
HLLA LR

DATA[6] DATA[6] = (uint8_t)(degree)
Motor angle low byte
LS TS |

DATA[7] DATA[7] = (uint8_t)(degree>>8)
Motor angle high byte

2.24.4. B RH

Communication Example

7~ 1:

RikHE4:

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x73 0x3C 0xF4 0x01 0xA0 0x8C 0x00 0x00

RSA48S:

Frame ID Length DO D1 D2 D3 D4 D5 D6 D7 CRCI16L | CRC16H
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header

0x3E

Y

Data[ 19— 8 £ di 0x3C, Rox k] 60% 1%* 4 e 3 5

Data[2]#! Data[3]4 % — > (Data[2] 9 IKA7, Data[3] 45167 )16 7 54 4 0x01F4,
Foor 1| 500dps FA LA H Pl SRBh 23 DL 60%* 4 E 13 2 Y R 15HE L BL 500dps
N KT IZAT A B .

Data[4]%] data[7]2H % —A~ (Data[4] N&AKAL, Data[7] 85 =i6r) 32 A1 d M
0x00008CA0, K7~ THEHITN 36000, KikTE 4 1% 0.01degree/LSB 4i/)N 100 fi5, HJ
36000%0.01=360" . HLML2x LU B0 28 A B IE [ #2380 360° .

Description:

0x01 0x08 0x73 | 0x3C | OxF4 | 0x01 0xA0 | 0x8C | 0x00 | 0x00 | CRCI6L | CRC16H

Data[1] is an 8-bit data value 0x3C, representing decimal 60 * 1% * rated speed.

Data[2] and Data[3] form a 16-bit data value (Data[2] is low byte, Data[3] is high
byte) of 0x01F4, representing decimal 500 dps motor output shaft speed. The drive will
run the position loop with 60% * rated speed as the feedforward speed and 500 dps as the
maximum speed.

Data[4] through Data[7] form a 32-bit data value (Data[4] is the lowest byte, Data[7]
is the highest byte) of 0x00008CAO, representing decimal 36000. The transmitted
command is scaled down by a factor of 100 according to 0.01 degree/LSB, i.e., 36000 X

0.01 =360° . The motor will move forward by 360° relative to the output shaft's zero

position.
EIpEiR
Reply command:
CAN:
ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
0x241 | 0x73 0x32 0x64 0x00 OxF4 0x01 0x2D 0x00
RS485:
Frame | ID | Length | DO DI D2 D3 D4 D5 D6 D7 | CRCI6L | CRCI6H
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header

0x3E 0x01 0x08 0x73 | 0x32 | 0x64 | 0x00 | OxF4 | 0x01 0x2D | 0x00 | CRCI6L | CRC16H

Y

Data[1] = 0x32 +i#24 50, AR ML EHNEE N 50 .

Data[2] 1 Data[3]% B(EL G 0x0064 + i 4 100, %8 100 £ Lk 46 /N B A
100%0.01=1A, MBAARE HATHEHLLFRERA 1A,

Data[4]f! Data[ 514 &4 0x01F4 3t il 24 500,432 L5 H % 44 500dps.
H ML 4 i e S A ML S 2 TR AR ARG L e R, WRIBGE L 6, T4 HIbLAE%
T LE A H Bl 6 £

Data[6]#1 Data[ 7] & AR 0x002D 33t 45, AR3 AL T B FlAE X = mifir B
R 3 45 BE . FUNLE H il Ar BRT E R g i 2% 2 BORN el LA OG5 G L G
AN 16384, JHUE LA 6, T4 HLE H ) 360 BEXTR 16384*6 = 98304 Mk
M

Description:

Data[1] = 0x32, decimal 50, represents that the motor temperature is 50° C at this
moment.

Data[2] and Data[3] synthesize the data 0x0064, decimal 100. Scaled down by a
factor of 100, i.e., 100 X 0.01 =1 A, this means that the current actual motor current is
1 A.

Data[4] and Data[5] synthesize the data 0x01F4, decimal 500, representing a motor
output shaft speed of 500 dps. There is a reduction ratio relationship between the motor
output shaft speed and the motor speed. If the reduction ratio is 6, the motor speed is 6
times higher than the output shaft speed.

Data[6] and Data[7] synthesize the data 0x002D, decimal 45, indicating that the
motor output shaft has moved forward by 45 degrees relative to the zero position. The
motor output shaft position is related to the motor encoder line count and the reduction
ratio. For example, if the motor encoder line count is 16384 and the reduction ratio is 6,

then 360 degrees of the motor output shaft corresponds to 16384 X 6 = 98,304 pulses.
B 2:
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RikHE4:
Example 2:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x73 0x3C 0xF4 0x01 0x60 0x73 OxFF OxFF

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x73 | 0x3C | OxF4 | 0x01 0x60 | 0x73 | OxFF | OxFF | CRC16L | CRCI16H

Y

Data[ 15— 8 7 ##iE 0x3C, FKonT-#Eh 60%*1%* 5 e H fE .

Data[2]#! Data[3]4 % — > (Data[2] 9 IK7, Data[3] 45167 )16 7 54 4 0x01F4,
For Tk 500dps FLALERY I T, K523 PL 60%* 451 5E FHAE A AT IS AE L LA 500dps
N KRB AT B

Data[4]%|] data[7]2H % — 1 (Data[4] N&A&AL, Data[7] 85 =60 ) 32 A1 dE M
0xFFFF7360, #*7xT#tH]79-36000. K iX$54 %M 0.01degree/LSB /s 100 1, Ef
-36000*0.01=-360° . AL L HY HlAE N 22 R A B I A1 82 31-360° «

Description:

Data[ 1] is an 8-bit data value 0x3C, representing decimal 60* 1% *rated speed.

Data[2] and Data[3] form a 16-bit data value (Data[2] is low byte, Data[3] is high
byte) of 0x01F4, representing decimal 500 dps motor output shaft speed. The drive will
run the position loop with 60%*rated torque as the feedforward torque and 500 dps as the
maximum speed.

Data[4] through Data[7] form a 32-bit data value (Data[4] is the lowest byte, Data[7]
is the highest byte) of OxFFFF7360, representing decimal -36000. The transmitted
command is scaled down by a factor of 100 according to 0.01 degree/LSB, i.e.,

-36000*0.01 = -360° . The motor will move backward by -360° relative to the output
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shaft's zero position.
Ep=EiR

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x73 0x32 0x9C OxFF 0x0C 0xFE 0xD3 OxFF

RS48S:

Frame
1D Length DO D2 D3 D4 D5 D6 D7 CRC16L | CRCI6H
header

0x3E 0x01 0x08 0x73 | 0x9C | OxFF | 0x0C | OxFE | 0xD3 | OxFF | CRC16L | CRC16H

YA

Data[1] = 0x32 -+l 8 50, ARRLZIHEHLIEE N 50 &,

Data[2]f Data[3] & &4 0xFFOC kil 4-100, %1 100 £5 b Aol 46 /N B Ay
-100%0.01=-1A, JRB2ACER L AT HLSEFR EIN-1A.

Data[4] Fl Data[5] & % ¥4 0XxFEOC - i il 4 -500, 48 2 Ha Bl i Hi il % 18 Ry
-500dps. HLATLA H il A FEUDL A T 2 [RIAETE RO LU O &R, ISR d Loy 6, TR
2 HI AL T L HE Al e 6 i

Data[6]F1 Data[7]% %% OxFFD3 11 il 24-45, AR HA L H ShAE X 2 sAL
BRI 545 B o Bl R AL g ) 3 R BRI LA DG, il i B L g
s 0y 16384, G L 6, R4 FN LA HI Bl 360 FEXS N 16384*6 = 98304 4>
fikd

Description:

Data[1] = 0x32, decimal 50, represents that the motor temperature is 50° C at this
moment.

Data[2] and Data[3] synthesize the data O0xFF9C, decimal - 100. Scaled down by a
factor of 100, i.e., - 100*0.01= - 1 A, this means that the current actual motor current is
- 1A.

Data[4] and Data[5] synthesize the data OXFEOC, decimal - 500, representing a
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motor output shaft speed of - 500 dps. There is a reduction ratio relationship between the
motor output shaft speed and the motor speed. If the reduction ratio is 6, the motor speed
is 6 times higher than the output shaft speed.
Data[6] and Data[7] synthesize the data OxFFD3, decimal - 45, indicating that the
motor output shaft has moved backward by - 45 degrees relative to the zero position. The
motor output shaft position is related to the motor encoder line count and the reduction
ratio. For example, if the motor encoder line count is 16384 and the reduction ratio is 6,

then 360 degrees of the motor output shaft corresponds to 16384%6 = 98,304 pulses.

2.25. TF 64 (0x73 HEIRHAERNMEIZFIES)

TF Command (0x73 Position Control with Torque Feedforward)
2.25.1. 545 RA
Instruction Description

AR NIEHIR 2, RN SRS AT LS T 12464 . EVLKIRIZIR
L UFERIRAIA E (AR ,  12H{E angleControl Jy int32_t J8HY, XJ WSK
bR B A 0.01degree/LSB, Bl 36000 4X3& 360° , HAHLEFE S5 Wt H Anfr B Y 7T
fr B W ZEE P o FEHIE maxSpeed PR 1 B LS H b B BB OH L, 04 uint16_t
KA, Wt SLBREEE 1dps/LSB. 5l Feedforward Torque ¥ & 1 HLAL4G H 4 i B
PRHEIAE, N int8 t 2R, BUEVEEN-128 ~ 127, DABE BRI E 2 Lo sz, B
1%* &€ HLIL/LSB

3. WURALEIIESE N 0, AEARLE IR 3N B ER X, 81 PT 426 4% B
FRIRER H AR B o Horh maxSpeed FR$I| A7 Big ATl R i oI . a0 BT .

SpeedLimit
OxAd Position- Speed-
eantar periad = Controller speedRef=®  contraller

Sao
[a)
g
o
=

[—CurrentRef= .\ ller —Output*@

LCurrentFeedEack—

peedFeedBack

PositionFeedBack

B 2-1 Ak PR ) 6942 F 3R 37 AR KAE
4. WERGLEIAINEEAN 0, AARGISAT W LRI s, B LRSS
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B R AE . Ho maxSpeed PR 1AL B IS AT IS RE i OB RE, 0 2
B UCE A IE B RE

This is a motion control command that can be executed as long as the motor is in a
fault-free state. The host controller issues this command to control the motor's position
(multi-turn angle). The control value angleControl (int32 t) specifies the target position
with a resolution of 0.01° /LSB (e.g., a value of 36,000 represents 360 ° ), where the
rotation direction is determined by the difference between the target and current positions.
The maxSpeed parameter (uintl6 t) limits the peak velocity of the motor output shaft
with a resolution of 1 dps/LSB. Additionally, the Feedforward Torque value (int8 t) sets
the feedforward torque for the output shaft, ranging from -128 to 127, where each unit
represents 1% of the rated current per LSB.

3. When the position loop acceleration is set to 0, the system enters Direct Tracking
Mode, where the target position is tracked directly via a PI controller. In this mode, the
maxSpeed parameter defines the maximum velocity limit during operation, as illustrated

in the block diagram below.

SpeedLimit

0xA4 Position- Speed- Current-
TartgetPosition contor periad—s-} Controller [ =PeedRef=1 o iroller [ CurentRef= o troller [ QUtPUL Motor

t

SpeedFeedBack

CurrentFeedBack=——

PositionFeedBack

Figure 2-1: Block Diagram of Position Tracking Mode with Velocity Limiting
4. When the position loop acceleration is non-zero, the system operates in Profiled
Motion Mode, where the motor autonomously manages the acceleration and deceleration
ramps. In this mode, maxSpeed defines the peak velocity limit for the motion, while the
acceleration rate is determined by the value configured in the position loop.
2.25.2. KIEHREE X
Send Data Field Definition

Data field | Description Data
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DATA[0] 0x73
Command Byte
[FINEEsVE

DATA[1] DATA[2] = (uint8_t)(Feedforward Torque)
Feedforward Torque
T PR AR

DATA[2] DATA[2] = (uint8_t)(maxSpeed)
Max Speed (Low Byte)
P R 4 |

DATA[3] DATA[3] = (uint8_t)(maxSpeed>>8)
Max Speed (High Byte)
i B HIR TS

DATA[4] Position Control (Byte 1 /| DATA[4]= (uint8_t)(angleControl)
LSB)
(A= gl

DATA[S5] DATA[5] = (uint8_t)(angleControl>>8)
Position Control (Byte 2)
(A= gl

DATA[6] DATA[6] = (uint8_t)(angleControl>>16)
Position Control (Byte 3)
o B

DATA[7] Position Control (Byte 4 /| DATA[7]= (uint8_t)(angleControl>>24)
MSB)

2.25.3. B8 HiEEE X

Reply Data Field Definition
LR R 2 E EIE FHL, ZhiEdE e s 7 UL T2
1. HLIRE temperature (int8 t 287, 1°C/LSB) ;

2. B HLF AR B E iq (intl6 t 287,

0.01A/LSB) ;

3. FE ML H il #45H speed (intl6 t 2874, 1dps/LSB)
AT A S (intl6_t Y, 1degree/LSB, i KyE[H £32767degree)

After receiving the command, the motor replies to the host. The data frame contains

the following parameters:

1. Motor temperature (int8 t, 1° C/LSB);

2. Motor torque current value iq (int16_t, 0.01 A/LSB);
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3. Motor output shaft speed (int16_t, 1 dps/LSB);

4. Motor output shaft angle (intl6 t, 1 degree/LSB, maximum range =+ 32767

degrees).

Data field Description Data
A

DATA[0] 0x73
Command byte
RN LI

DATA[1] DATA[1] = (uint8_t)(temperature)
Motor temperature
L2 SEE S 19 2 )

DATA[2] DATA[2] = (uint8_t)(iq)
Torque current low byte
e R R

DATA[3] DATA[3] = (uint8_t)(ig>>8)
Torque current high byte
AL AR 7

DATA[4] DATA[4] = (uint8_t)(speed)
Motor speed low byte
e L 1 |

DATA[S] DATA[5] = (uint8_t)(speed>>8)
Motor speed high byte
LA A |

DATA[6] DATA[6] = (uint8_t)(degree)
Motor angle low byte
LA R T

DATA[7] DATA[7] = (uint8_t)(degree>>8)
Motor angle high byte

2.25.4. BRI

Communication Example

A~ 1:

Ri&HE2:

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
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0x141 | 0x73 0x3C O0xF4 0x01 0xA0 0x8C 0x00 0x00

RSA48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x73 | 0x3C | OxF4 | 0x01 0xAO0 | 0x8C | 0x00 | 0x00 | CRCI16L | CRC16H

i

Data[ 11— 8 i £ di 0x3C, Ron k] 60*1%* i 2 HL AT »

Data[2]#1 Data[3]4 > (Data[2] 9 fIKA7, Data[3] 4 =147 )16 7 £ 45  0x01F4,
For it 500dps F LA H s, SR B 23 DL 60%* 4 E FAE A5 L BL 500dps
N KT IZ AT B .

Data[4] %] data[7)41 % —> (Data[4] A& A&7, Data[7) A8 mAr) 32 AL 5 N
0x00008CA0, 7~ kA 36000, Ki%HE421Z M 0.01degree/LSB 4i/)N 100 £, EJ
36000%0.01=360" . HLML2x LU B0 8RR B IE [ #2530 360° .

Description:

Data[1] is an 8-bit data value 0x3C, representing decimal 60 * 1% * rated current.

Data[2] and Data[3] form a 16-bit data value (Data[2] is low byte, Data[3] is high
byte) of 0x01F4, representing decimal 500 dps motor output shaft speed. The drive will
run the position loop with 60% * rated torque as the feedforward torque and 500 dps as
the maximum speed.

Data[4] through Data[7] form a 32-bit data value (Data[4] is the lowest byte, Data[7]
is the highest byte) of 0x00008CAO, representing decimal 36000. The transmitted
command is scaled down by a factor of 100 according to 0.01 degree/LSB, i.e., 36000 X
0.01 =360° . The motor will move forward by 360° relative to the output shaft's zero
position.

Ep=EiR
Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
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0x241 | 0x73 0x32 0x64 0x00 0xF4 0x01 0x2D 0x00

RSA48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x73 | 0x32 | 0x64 | 0x00 | OxF4 | 0x01 0x2D | 0x00 | CRCI16L | CRC16H

P

Data[1] = 0x32 I 8 50, ACRHZIHBEHLEE A 50 &,

Data[2] #1 Data[3]& i #E 0x0064 -1 2k Jy 100, 21 100 £ Eo 451 4 /N R Dy
100%0.01=1A, MBARKHATHHLEFRERN 1A,

Data[4]#1 Data[ 5] & 0x01F4 33t i 4 500,4X3% A L4 HH % 1 9 500dps.
FEATLAY HH el S A L (AP RO L R DR R, n SRk by 6, T84 rapLA%
T LU A T 6 A

Data[6]#! Data[7]& & #E 0x002D it iy 45, AAF AL H FlAE G 2 i for B
ER #2350 45 B2 . sy b o R L2 AL 8 A BBORN G AT S0, 491 L 2
AN 16384, UL 6, T84 s H A ) 360 BEXTR. 16384*6 = 98304 ik
M

Description:

Data[1] = 0x32, decimal 50, represents that the motor temperature is 50° C at this
moment.

Data[2] and Data[3] synthesize the data 0x0064, decimal 100. Scaled down by a
factor of 100, i.e., 100 X 0.01 =1 A, this means that the current actual motor current is
1 A.

Data[4] and Data[5] synthesize the data 0x01F4, decimal 500, representing a motor
output shaft speed of 500 dps. There is a reduction ratio relationship between the motor
output shaft speed and the motor speed. If the reduction ratio is 6, the motor speed is 6
times higher than the output shaft speed.

Data[6] and Data[7] synthesize the data 0x002D, decimal 45, indicating that the
motor output shaft has moved forward by 45 degrees relative to the zero position. The

motor output shaft position is related to the motor encoder line count and the reduction
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ratio. For example, if the motor encoder line count is 16384 and the reduction ratio is 6,
then 360 degrees of the motor output shaft corresponds to 16384 X 6 = 98,304 pulses.
=~ 2:

RikHE4:

Example 2:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x73 0x3C 0xF4 0x01 0x60 0x73 0xFF 0xFF

RS48S:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0x73 | 0x3C | 0xF4 | 0x01 0x60 | 0x73 | OxFF | OxFF | CRC16L | CRC16H

Y

Data[ 114> 8 fiif#fs 0x3C, T 60*1%*HE i -

Data[2]#1 Data[3]4H i — ™ (Data[2] KA , Data[3] 4 =170 16 £ %45 9 0x01F4,
For Tk 500dps FLALERY HHIE T, K523 PL 60%* 40 5E FHAE A AT ISR L LA 500dps
N KRBT B

Data[4]%] data[7]2H % — 1> (Data[4] N AIKAL, Data[7] 85 =i ) 32 ArEd
0xFFFF7360, #*7xT#tH]79-36000. A iX$54 %M 0.01degree/LSB 4g/)s 100 1, Ef
-36000%0.01=-360° . AL L HY HlAE N 22 A B I 171 82 31-360° «

Description:

Data[ 1] is an 8-bit data value 0x3C, representing decimal 60*1%*rated current.

Data[2] and Data[3] form a 16-bit data value (Data[2] is low byte, Data[3] is high
byte) of 0x01F4, representing decimal 500 dps motor output shaft speed. The drive will
run the position loop with 60%*rated torque as the feedforward torque and 500 dps as the
maximum speed.

Data[4] through Data[7] form a 32-bit data value (Data[4] is the lowest byte, Data[7]
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is the highest byte) of OxFFFF7360, representing decimal -36000. The transmitted
command is scaled down by a factor of 100 according to 0.01 degree/LSB, i.e.,
-36000*0.01 = -360° . The motor will move backward by -360° relative to the output

shaft's zero position.
R R

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x73 0x32 0x9C 0xFF 0x0C 0xFE 0xD3 0xFF

RS485:

Frame
1D Length DO D2 D3 D4 D5 D6 D7 CRC16L | CRCI16H
header

0x3E 0x01 0x08 0x73 0x9C | OxFF | 0x0C | OxFE | 0xD3 | OxFF | CRCI16L | CRC16H

Y

Data[1] = 0x32 +i 4 50, AR ML EHEE N 50 .

Data[2] 1 Data[3] % 85 0xFFOC 112l 4-100, $% [ 100 A5 LA 46 /N B Sy
-100%0.01=-1A, AL HHTHHLLIREIRA-1A.

Data[4] F1 Data[5] & & £ 4 OxFEOC + i3t il 4 -500, 1% 3= H AL 4 H il 4% 38y
-500dps.  FELHLAA HH il A R B3 Tl TR AR AE RO LU IR DG R, SR EE o 6, T8
O L T B A R e v 6 15

Data[6]F1 Data[7]& £ # OxFFD3 ki y-45, AR B L5 H AR R s fir
BRI E-45 FE . L kA B AN B AL i A 2 BRI LU A O, 1 an FE AL 4
TR 2%y 16384, KLY 6, T2 B4 HI ) 360 XTI N 16384%6 = 98304 4
ik

Description:

Data[1] = 0x32, decimal 50, represents that the motor temperature is 50° C at this
moment.

Data[2] and Data[3] synthesize the data OxFF9C, decimal - 100. Scaled down by a
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factor of 100, i.e., - 100*0.01= - 1 A, this means that the current actual motor current is

-1A.

Data[4] and Data[5] synthesize the data OXxFEOC, decimal - 500, representing a

motor output shaft speed of = 500 dps. There is a reduction ratio relationship between the

motor output shaft speed and the motor speed. If the reduction ratio is 6, the motor speed

is 6 times higher than the output shaft speed.

Data[6] and Data[7] synthesize the data OxFFD3, decimal - 45, indicating that the

motor output shaft has moved backward by - 45 degrees relative to the zero position. The

motor output shaft position is related to the motor encoder line count and the reduction

ratio. For example, if the motor encoder line count is 16384 and the reduction ratio is 6,

then 360 degrees of the motor output shaft corresponds to 16384%6 = 98,304 pulses.

2.26. RGEITRAIKREL (0x70)
System Operating Mode Acquisition (0x70)

2.26.1. 354 1%RH

Instruction Description

AR B AT A HLIZ AT

This command reads the current motor running mode.

2.26.2. ZEBUREE X
Send Data Field Definition

Data field Description Data
DATA[O] AN 0x70
Command byte
DATA[1] NULL 0x00
DATA[2] NULL 0x00
DATA[3] NULL 0x00
DATA[4] NULL 0x00
DATA[S] NULL 0x00
DATA[6] NULL 0x00
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DATA[7] NULL 0x00
2.26.3. Bl & #EE E N

Reply Data Field Definition

RPN IR SR IR L, IXah R AdE 3 1 240 runmode 247K,
A uint8 t Z-AY,

HALBAT A BN 3 AR

LA (0x01);

2 JH FE P (0x02);

3. S BI(0x03).

The motor replies to the host after receiving the command,and the drive reply data
contains the running state of the parameter runmode,which is of type uint8_t.

The motor operation mode has the following 3 states:

1. Current loop mode (0x01);

2. Speed loop mode (0x02);

3. Position loop mode (0x03).

Data field Description Data
Ei= s ]

DATA[O] 0x70
Command byte

DATA[1] NULL 0x00

DATA[2] NULL 0x00

DATA[3] NULL 0x00

DATA[4] NULL 0x00

DATA[5] NULL 0x00

DATA[6] NULL 0x00
R LIZ AT

DATA[7] DATA[7] = (uint8_t)(runmode)
Motor operating mode

2.26.4. BRI

Communication Example

7~ 1:
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RikHE4:
Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x70 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 | 0x08 | 0x70 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 |0x00 | 0x00 | CRCI6L | CRCI6H
Yo
ZAE 2 B AT LB AT AR

Description:

This command reads the current motor running mode.

G-k g

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x70 0x00 0x00 0x00 0x00 0x00 0x00 0x03

RS485:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 | 0x08 | 0x70 | 0x00 | 0x00 | 0x00 |0x00 | 0x00 | 0x00 |0x03 | CRCI6L | CRCIGH
i
Data[7] = 0x03, ZMRIAIZMIE L, FoxZHHT RGAL T B

Description:

Data[7] = 0x03,according to the definition of the reply frame,it means that the

current system is in the position loop mode.
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2.27. RHEES (0x76)

System Reset Command (0x76)
2.27.1. 3615 AR
Instruction Description

ZIESH TR ARG

This command is used to reset the system program.

FHMBKE SRR KRERAE

2.27.2. REWREBENX

Send Data Field Definition

Data field Description Data
DATA[O] LAY 0x76

Command byte

DATA[1] NULL 0x00
DATA[2] NULL 0x00
DATA[3] NULL 0x00
DATA[4] NULL 0x00
DATA[5] NULL 0x00
DATA[6] NULL 0x00
DATA[7] NULL 0x00
2.27.3. EEHHREEE X

Reply Data Field Definition

AR RTE & E =86, AHREITES .

The motor will reset after receiving the command and will not return to the

command.

2.27.4. BIRRBGI
Communication Example
A~ 1

Ri&TE2:

Example 1:
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Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x76 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS485:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRCI16L | CRCI6H
header

0x3E | 0x01 | 0x08 | 0x76 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 |O0x00 | 0x00 | CRCI6L | CRCI6H
Yo
RERLIE, RGEEN, BFEIET.

Description:

After sending the command,the system is reset and the program runs again.

2.28. RGmEAERIES (0x77)

System Brake Release Command (0x77)
2.28.1. 5 tHR
Instruction Description
ZARS I TITE RS . RGESITHEN, RS T sk A =2 1w
il 2h e R A o
This command is used to open the system brake. The system will release the holding

brake,and the motor will be in a movable state without being restricted by the holding

brake.

2.28.2. RIXHHREEN

Send Data Field Definition

Data field Description Data

DATA[0] AN 0x77
Command byte

DATA[1] NULL 0x00

DATA[2] NULL 0x00
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DATA[3] NULL 0x00
DATA[4] NULL 0x00
DATA[5] NULL 0x00
DATA[6] NULL 0x00
DATA[7] NULL 0x00
2.28.3. BIEHIBEE X

Reply Data Field Definition
RN RIFE-SJa I WL, WA LA a2 A F .
The motor replies to the host after receiving the command,and the frame data is the

same as the command sent by the host.

2.29. ARG HAESIEIES (0x78)

System Brake Lock Command (0x78)
2.29.1. $5 <A
Instruction Description

AR TR ARG . O BT L, BN RALICIERET. RGNS
Je Ik 1) B 2 R AL T IR

This command is used to close the system holding brake. The holding brake locks
the motor and the motor can no longer run. The holding brake is also in this state after the

system is powered off.

2.29.2. RIXWHREBENX

Send Data Field Definition

Data field Description Data
DATA[O] SR 0x78

Command byte

DATA[1] NULL 0x00
DATA[2] NULL 0x00
DATA[3] NULL 0x00
DATA[4] NULL 0x00
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DATA[5] NULL 0x00
DATA[6] NULL 0x00
DATA[7] NULL 0x00

2.29.3. EE HHEEE X
Reply Data Field Definition
RN RIFEAJa I ML, WA LA E a2 A F] .
The motor replies to the host after receiving the command,and the frame data is the

same as the command sent by the host.

2.30. RGEITHIEEEEES (0xB1)

System Runtime Read Command (0xB1)
2.30.1. 354 ER
Instruction Description

2R H TR RGBT [E], $A7 ms.

This command is used to obtain the system running time in ms.

2.30.2. RIEHHREBENX

Send Data Field Definition

Data field Description Data
DATA[0] AN 0xB1

Command byte

DATA[1] NULL 0x00
DATA[2] NULL 0x00
DATA[3] NULL 0x00
DATA[4] NULL 0x00
DATA[5] NULL 0x00
DATA[6] NULL 0x00
DATA[7] NULL 0x00

2.30.3. E & HHEEE X
Reply Data Field Definition
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LRI 48 4 5 2 B, K3 R & Bl b e T RS C s AT A
SysRunTime, A uint32_t XY, HAHHAL ms.

The motor replies to the host after receiving the command,and the drive reply data

contains the system running time SysRunTime,which is uint32 t type,and the unit is ms.

Data field Description Data
45

DATA[O] 0xB1
Command byte

DATA[O] NULL 0x00

DATA[O] NULL 0x00

DATA[O] NULL 0x00
SysRunTime &7 1

DATA[4] DATA[4] = (uint8_t)(SysRunTime)
SysRunTime low byte 1
SysRunTime 77 2

DATA[S] DATA[5] = (uint8_t)(SysRunTime>>8)
SysRunTime byte 2
SysRunTime 777 3

DATA[6] DATA[6] = (uint8_t)(SysRunTime>>16)
SysRunTime byte 3
SysRunTime 777 4

DATA[7] DATA[7] = (uint8_t)(SysRunTime>>24)
SysRunTime byte 4

2.30.4. BRI

Communication Example

A~ 1:

Ri&HE2:

Example 1:

Send command:

CAN:
ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
0x141 | 0xB1 0x00 0x00 0x00 0x00 0x00 0x00 0x00
RS485:
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Frame
ID Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0xB1 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRC16L | CRC16H
LR

ZAES AT RS 2B AT R TA]

Description:

This command reads the running time of the current system.

EIE 5%

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0xBlI 0x00 0x00 0x00 0x00 0x00 0x00 0x10

RS485:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0xB1 0x00 0x00 0x00 0x00 0x00 0x00 0x10 CRCI16L | CRCI16H
GGR

Data[4]3]| Data[7] (Data[4] A&7, Data[7]8@E7) 4L = 0x10000000, i3
HiIfL 268435456, KR RGHE R NE EAJECAIZ1T [ 268435456ms, K2 74
NN

Description:

Data[4] to Data[7] (Data[4] is low and Data[7] is high) = 0x10000000,decimal
268435456,indicating that the system has run for 268435456ms after restarting or

resetting,about 74 hour.
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2.31. R HA BEAIEEEES (0xB2)

System Software Version Date Read Command (0xB2)
2.31.1. 355 AR
Instruction Description

24584 T 3RIUR G B RAS 5235 H .

This command is used to get the update date of the system software version.

2.31.2. REHHREBENX

Send Data Field Definition

Data field Description Data
DATA[O] LAY 0xB2

Command byte

DATA[1] NULL 0x00
DATA[2] NULL 0x00
DATA[3] NULL 0x00
DATA[4] NULL 0x00
DATA[5] NULL 0x00
DATA[6] NULL 0x00
DATA[7] NULL 0x00
2.31.3. EEHHREE X

Reply Data Field Definition

LA R 2 5 A L, IXah (a1 2 Bl T il 7 R GE B s oA H 3
VersionDate, y uint32_t 284, H B i 42 H HA% =0, 120211126,

The motor will reply to the host after receiving the command. The driver reply data
contains the latest version date of the system software,VersionDate,which is of type

uint32_t. The date format is in the format of year,month,and day,such as 20211126.

Data field Description Data
iR o]

DATA[O0] 0xB2
Command byte
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DATA[0] NULL 0x00
DATA[0] NULL 0x00
DATA[0] NULL 0x00

VersionDate {I§ 77 1
DATA[4] DATA[4] = (uint8_t)(& VersionDate)
VersionDate low byte 1

VersionDate 1 2

DATA[S5] DATA[S5] = (uint8_t)(VersionDate>>8)
VersionDate byte 2
VersionDate 775 3

DATA[6] DATA[6] = (uint8_t)(VersionDate>>16)
VersionDate byte 3
VersionDate ¥~ 4

DATA[7] DATA[7] = (uint8_t)(VersionDate>>24)
VersionDate byte 4

2.31.4. B =B

Communication Example

7~ 1:

RikHE4:

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xB2 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS485:

Frame
ID Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0xB2 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRCI6L | CRC16H

LK
AR TR AT A H

Description:

This command reads the current software version date.
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Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0xB2 0x00 0x00 0x00 0x2E 0x89 0x34 0x01

RS48S:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0xB2 0x00 0x00 0x00 0x2E 0x89 0x34 0x01 CRC16L | CRC16H
P

Data[4]%] Data[7] (Data[4]9{%f7, Data[7]NEAL) 41 =0x0134892E, ik
Hi6r 20220206, FRFHARAH N 2022 E2 H 6 Ho

Description:

Data[4] to Data[7] (Data[4] is low and Data[7] is high) = 0x0134892E,decimal
20220206,indicating that the software version date is February 6,2022.

2.32. BN PERIPEHER EES (0xB3)

Communication Interruption Protection Time Setting Command (0xB3)
2.32.1. 3584}t AR
Instruction Description

ZAR QT W BB W ORI 18], AL ms. Q0 SROE T AR i I i BN ) 2
YW A R AT . PGS AT R E S I ARE B L HE . IR 0 o Al R
Pk ORI ThRE . R e LN R 2 DL G835 A S5

This command is used to set the communication interruption protection time in ms.
If the communication is interrupted for more than the set time,it will cut off the output
brake lock. To run again,you need to establish stable and continuous communication first.
Writing 0 means that the communication interruption protection function is not enabled.
2.32.2. RXEHIEEE X
Send Data Field Definition

130

@ EBi%: 400998 9592 @ Mk www.myactuator.cn itk STHE RBIUHEREREIE5995 Z1k



A filisEsE|°

FHMBKE SRR KRERAE

U TR Wi

Data
Description Data

field
4

DATA[0] 0xB3
Command byte

DATAJ1] | NULL 0x00

DATA[2] | NULL 0x00

DATA[3] | NULL 0x00
CanRecvTime MS KT 5 1

DATA[4] | CanRecvTime MS low | DATA[4] = (uint8_t)(CanRecvTime MS)
bytel
CanRecvTime MS F75 2

DATA[S] DATA[5]=(uint8_t)(CanRecvTime MS>>R)
CanRecvTime MS byte2
CanRecvTime MS 75 3

DATA[6] DATA[6]=(uint8 t)(CanRecvTime MS>>16)
CanRecvTime MS byte3
CanRecvTime MS ¥ 7

DATA[7] DATA[7]=(uint8_t)(CanRecvTime MS>>24)
4CanRecvTime MS byte4

2.32.3. EEHHEEE X

Reply Data Field Definition
HHLEW EIFE 2 F RIS L, i A VLR IE 48 2 A A .

The motor replies to the host after receiving the command,and the frame data is the

same as the command sent by the host.

2.32.4. BRI

Communication Example

7~ 1:

RikE<:

Example 1:

Send command:

CAN:
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ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xB3 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS485:

Frame
ID Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRCI16H
header

0x3E | 0x01 0x08 0xB3 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRCI6L | CRC16H

LR
BN 0, LR AMEREEINF W IR DIRE, W RIE I W, L 4EEE
(=LK =R

Description:

The data values are all O,which means that the communication interruption
protection function is not enabled. If the communication is interrupted,the motor will
continue to execute the current command.

EIpEiR
Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0xB3 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS48S:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0xB3 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRC16L | CRC16H

LR
CEEE A EHUAIE IR 2 AR 1A

Description:

The frame data is the same as the command sent by the host.
7~ 2:
RIEIEL:
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Example 2:

Send command:

CAN:
ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
0x141 | 0xB3 0x00 0x00 0x00 O0xE8 0x03 0x00 0x00
RS485:
Frame

D Length | DO D1 D2 D3 D4 D5 D6 D7 CRCI6L | CRCI6H
header
0x3E 0x01 0x08 0xB3 | 0x00 0x00 0x00 0xE8 | 0x03 0x00 0x00 CRC16L | CRC16H
BE:

Data[4]3] Data[7] (Data[4] 917, Data[7] N %5 0x000003E8, +
BEHIY 1000ms. 7~ BB B A T ORI (8] 1000ms, £\ ROM i HL J5 fRAF o
TR 2 3@ TN R A SR 1000ms 52> fidA Gl iR R WrOR4P, - DIt BOAEH0 1 55 .
AR PR 21 1000ms 2 P AT LEL T 1E W 1817
Description:

Data[4] to Data[7] (Data[4] is low and Data[7] is high) constitute data
0x000003E8,decimal is 1000ms. It indicates that the communication interruption
protection time is set to 1000ms,which is stored in the ROM and saved after power
failure. Then,if the communication interval exceeds 1000ms,the communication
interruption protection will be triggered,and the output lock brake will be cut off. When
the communication interval is restored to within 1000ms,normal operation can be
resumed.

EIpEiR

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0xB3 0x00 0x00 0x00 0x00 0x00 0x00 0x00

0x241

RS485:
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Frame
ID Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

Ox3E | 0x01 | 0x08 | O0xB3 |0x00 | 0x00 | 0x00 | 0x00 | 0x00 |0x00 | 0x00 | CRCIGL | CRCI6H
i
MU A R AR B 5 H A

Description:

The frame data is the same as the command sent by the host.

2.33. BIEISEIREERS (0xB4)

Communication Baud Rate Setting Command (0xB4)
2.33.1. #8$UiAR
Instruction Description

ZIEA LI E CAN Al RS485 SZNEFEIFIE. SHWE G2 IRFE
ROM 1, Wrdl g fRAE, X BN SUBEUERBRRiET. RALERPIKEE
I, A BER S B R A7 ] ROM.

This instruction can set the communication baud rate of CAN and RS485 bus. The

parameters will be saved in ROM after setting,and will be saved after power off,and will

run at the modified baud rate when powered on again.The parameters can be successfully

saved to ROM only when the motor is disabled.

2.33.2. ZIEHHREE X

Send Data Field Definition

Data field Description Data
DATA[O] AN 0xB4

Command byte

DATA[1] NULL 0x00
DATA[2] NULL 0x00
DATA[3] NULL 0x00
DATA[4] NULL 0x00
DATA[S] NULL 0x00
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DATA[6] NULL 0x00
DATA[7] baudrate DATA[7] = (uint8_t)baudrate

2.33.3. ThREZR 511 A

Function Index Description

Index baudrate
0x00 CAN HHr%: IM
RS485 PR3 115200
0x01 CAN % : 500K
RS485 R 3: 5M
0x02 CAN JFHF#: 250K
2.33.4. EIS ¥R E X

Reply Data Field Definition
T IR, PRI iR L YA B T FR AL E
Since the communication baud rate is modified,the reply command is random and
need not be processed.
2.33.5. B R RH
Communication Example
A~ 1
K&
Example 1:
Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xB4 0x00 0x00 0x00 0x00 0x00 0x00 0x00

RS48S:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0xB4 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRC16L | CRC16H
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R
Data[7] =0, {3 RS485 SR 4 A 115200bps, CAN 4 MCA 1Mbps.
Description:
Data[7] = 0,which means the baud rate of RS485 is changed to 115200bps,and the
baud rate of CAN is changed to 1Mbps.
7~ 2:
RikHE4:
Example 2:
Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xB4 0x00 0x00 0x00 0x00 0x00 0x00 0x01

RS485:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0xB4 0x00 0x00 0x00 0x00 0x00 0x00 0x01 CRCI16L | CRC16H
GGR
Data[7] = 1, {3 RS485 JHFR KN SMbps, CAN HHRFHRUCA 500Kbps.

Description:
Data[7] = 1,which means the RS485 baud rate is changed to 5Mbps,and the CAN
baud rate is changed to 500Kbps.
B 3:
Ri&HE2:
Example 3:
Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xB4 0x00 0x00 0x00 0x00 0x00 0x00 0x02
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RS48S:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0x01 0x08 0xB4 0x00 0x00 0x00 0x00 0x00 0x00 0x02 CRC16L | CRC16H
LGGR
Data[7] =2, X3 RS485 JHFR 4N IMbps, CAN JER{.

Description:
Data[7] = 2,which means the RS485 baud rate is changed to 1Mbps,and CAN is

invalid.

2.34. HHBESEEIES (0xB5)

Motor Model Reading Command (0xB5)
2.34.1. 5L HAR
Instruction Description

ZIRS TR S, ARESRZEE 15 D7, ddR5, &)
PABEBCHE A 5 N7 4T, RIE =25 RSOGRSB4

This command is used to read the motor model. The motor model contains up to 15
characters. By using an index, 5 characters can be read at a time, and three messages are

sent to retrieve all characters.

2.34.2. RIXHUHRIEE X
Send Data Field Definition
Data field Description Data
(R g )
DATA[0] 0xB5
Command byte
ANTRR) [t 7 4y 0x01
DATA[1]
Flag bit Fixed to 0x01
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DATA[2] = DATA[1] = (uint8_t)index
Index

DATA[3] NULL 0x00

DATA[4] NULL 0x00

DATA[S] NULL 0x00

DATA[6] NULL 0x00

DATA[7] NULL 0x00

2.34.3. EE HHREE N
Reply Data Field Definition

Data field Description Data
AT
DATA[0] 0xB5
Command byte
AR [t 7 7y 0x01
DATA[1]
Flag bit Fixed to 0x01
gL
DATA[2] DATA[1] = (uint8_t)index
Index
DATA[3] Character 1 Charl
DATA[4] Character 2 Char2
DATA[S] Character 3 Char3
DATA[6] Character 4 Char4
DATA[7] Character 5 Char5

2.34.4. R5|HAA

Index Description

RIMH ThRE Ui ]

Index value Function Description

B ALY S 5 — BIEE AT

0x01
Read the first to fifth characters of the motor model.
0x02 B AL 5 SN B AN
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U TR Wi

Read the sixth to tenth characters of the motor model.
BB S S+ — B A

0x03 Read the eleventh to fifteenth characters of the motor
model.

2.34.5. BRI

Communication Example

7~ 1:

RikHE4:

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0xB5 0x01 0x01 0x00 0x00 0x00 0x00 0x00

RS485:

Frame

D length | DO DI D2 D3 D4 D5 D6 D7 CRCI6L | CRCI6H

header

0x3E | 0x01 | 0x08 | OxB5 | 0x01 | 0x01 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRCI6L | CRC16H

LR

FOEAR2 TEARE ALY S 56— 2058 T4
Description:
Send a command to read the first to fifth characters of the motor model.

R R

Reply command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0xB5 0x01 0x01 0x58 0x38 0x53 0x32 0x56

RS485:

Frame | ID length | DO DI D2 D3 D4 D5 D6 D7 CRCI6L | CRCI6H
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header

0x3E | 0x01 | 0x08 | OxBS |Ox01 |0x01 | 0x58 | Ox38 |0x53 |0x32 |0x30 | CRCI6L | CRCIGH
Yo

24 A 5 A4 ACSIL 1, 8 ARG 2 AL S 28 — 2028 LA/ 9
X882V, LA bl #E & =k Al 3R B B A AL S

Description:

This command returns 5 ASCII codes. By looking up the table, the first to fifth
characters of the motor model are: X8S2V. Repeating the above process three times

yields the complete motor model.

2.35. EzhEEThEERS (0xB6)

Active Reply Function Command (0xB6)
2.35.1. LA
Instruction Description

ZIR M TR E NS LS ER IR, WTREEE 1 (UL ERTES, AR
LA Z B W BOE R A Ea S . WRWGE | E3RE R4, A BHPERE
YR 2 JERATERIE T o AU CAN UG RL, 485 AR SREILT)RE.

This command is used to select the specified command to actively reply at a fixed
time,and more than 1 command can be specified,and different commands will be
cyclically and alternately replied according to the set time. If an active reply command is
set,the motor will not reply after receiving the command. Only valid for CAN

version,485 version does not support this function.

2.35.2. RIXHUREIEE X

Send Data Field Definition

Data field Description Data
o

DATA[0] 0xB6
Command byte

155 LR B HIHR 2 5] 2 5 4 045 : 0x60. 0x61+ 0x62+ 0x92.
Specify the command for | 0x9A. 0x9C. 0x9D. 0x9E;

DATA[1]
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proactive response Reply commands include: 0x60. 0x61.
0x62. 0x92. 0x9A. 0x9C. 0x9D. 0x9E;
0: KHIZIEL K L3 B IhRE;
F3h Al A REAL 1. fEREZIRS M L3 R E Ihfe
Unsolicited reply enable | 0: Turn off the active reply function of this
DATA[2]
bit command;
1: Enable the active reply function of this
command;
[ 53 6] b 24K 8 AL
. [=] 52 [AIRR N I), B 67 10ms. 225484
DATA[3] The lower 8 bits of the e
_ SR B
reply interval parameter
Reply interval time,unit 10ms. Alternate
[l 53 6] b 24 8 Air ' '
loop reply when replying multiple
DATA[4] The high 8 bits of the
commands.
reply interval parameter
DATA[5] NULL NULL
DATA[6] NULL NULL
DATA[7] NULL NULL
2.35.3. EEHHREEENX

Reply Data Field Definition
i REJa AERI R Hds, B 2% MEOE 1IN 18] TR) B 32 230 1] 2 1B PR 959 A A
After enabling it,the data will not be returned,and the motor will actively reply to

the selected command content according to the set time interval.

2.35.4. BB

Example of Communication

~l 1

Ri&TE2:

Example 1:

Send command:

CAN:
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ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 |0xB6 | 0x60 | 0x01 | 0x01 [0x00 |0x00 |0x00 | 0x00
LGE

i 0x60 LB EIF R4S, BRI A 10ms. Ki&ZIEA)E, HAIEZEIETR
AITARTEAL, 12 [IFE 10ms B RIEFRE S 0x60 54

Description:

Enable 0x60 active reply command,the time interval is 20ms. After sending t
his command,the motor will not reply when receiving the command,but will reply

0x60 command at intervals of 10ms.

2.36. THEEFEHIHES (0x20)

Function Control Command (0x20)
2.36.1. 354>} AR
Instruction Description

ZARS TR E DRI, Rk E SRR S, LA E 2 RIREE
Hil4E4 o ERBERAE RN S SB35 NS 8. R RALREER, A GE%
SRR AL F] ROM.

This instruction is used to use some specific functions. It is a compound function

instruction,which can contain multiple function control instructions.Be careful to avoid

writing parameters when the motor has just started and is in motion.The parameters can

be successfully saved to ROM only when the motor is disabled.

2.36.2. X IXR¥ R E X
Send Data Field Definition
Data field Description Data
847
DATA[0] 0x20
Command byte
aexR 5l
DATA[1] DATA[1] = (uint8_t)index
Function index
DATA[2] NULL 0x00
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DATA[3] NULL 0x00
MASHIR T 1
DATA[4] Input parameter low byte | DATA[4] = (uint8_t)(Value)

1

MASHTT 2
DATA[S5] DATA[5] = (uint8_t)(Value>>8)
Input parameter byte 2

MASHTHT 3 _
DATA[6] DATA[6] = (uint8_t)(Value>>16)
Input parameter byte 3

HWASH T 4 |
DATA[7] DATA[7] = (uint8_t)(Value>>24)
Input parameter byte 4

2.36.3. EIS HEHE X
Reply Data Field Definition

HALEIR R R M AL, i AN BRI .

The motor replies to the host computer after receiving the command,and the frame

data is the same as the command sent by the host computer.

2.36.4. ThEEZR 511 A

Function Index Description

ETE EER N ThRE U]

Index value Command name | Function description
. BRI ZBE. EHERIMR . EH)EE
B2 EE N

0x01 Clear  multi-turn e

Clear motor multi-turn value,update zero point
value
and save. It will take effect after restarting.

Value 1H N 1 fREAEFE CANID JEIK 25, A LLIHE
15 CAN JH A AR 80% 5

CANID JE % 28 fif

fie
0x02 Value {H A~ 0 fAFRKBE CANID JEH 2%, EFHE
CANID filter i ‘
o Z BN EIFE 4 0x280 I FEE ¥ B Nk fE;
cnapic

IAE 2 IR A7 AE FLASH, #HLJ5 22 id sk 5 AL
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fE [e]
The value “1” means that the CANID filter is

enabled,which can improve the efficiency of
motor sending and receiving in CAN
communication;

The value “0” means the disabled CANID
filter,which needs to be disabled when the
multi-motor control command 0x280,0x300 is
required;

This value will be saved in FLASH,and the
written value will be recorded after power off.
Value {5y 1 AARALREIZINRE, /£ AL BLAR R
WG FBNE B 2K IR IRETR L 0x9A, KiX
REER A Rk AE | AN 100ms. IR HE KRG 1E 1L KIS,

fe Value {4 0 {UR K REZ T BE:
Frror status | The value “1” means that this function is enabled.
0x03
X transmission After the motor appears in an error state,it
enable actively sends the status command 0x9A to the
bus with a sending cycle of 100ms. Stop sending
after the error status disappears;
The value “0” means the function is disabled.
Value {5 1 AR REIZIhAE, HNLAERE AT 2
e et
) (RAE24 % B
i i e o
Value 49 0 fRERFEZINAE: LI RERIAA
The multi-turn | . N
0x04 PR, ER AR

value is saved ) .
The value “1” means that this function is

when the power is

off.

enabled,and the motor will save the current

multi-turn value before powering off;
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The value “0” means that this function is
disabled; at this time,the system defaults to single
lap mode; it will take effect after restarting.

Value fH UK K ZAE KUY CANID 5, R4 2
ROM, H AR

& CANID
0x05 The value means the CANID number that is going
Set CANID
to be modified, which will be saved to ROM and
take effect after a reboot.
W B AL BB AT &
KIEME Value B G E 1AL B IS AT K IEMEAE, IR
Set the maximum | % ROM, S7EIZE%L.
0x06 positive angle for | The value represents the maximum positive angle
the position value for the position operation mode, which is
operation mode set and saved to ROM to take effect immediately.
wE A EIBITR
KA Value {HARF BB IO B s AT I KU BEAH, T/
Set the maximum | 773 ROM, 743,
0x07 negative angle for | The value represents the maximum negative angle
the position value for the position operation mode, which is
operation mode set and saved to ROM to take effect immediately.

Value {4 1 fRRAEREIZINRE, W& KK,
H, =R IR R SRR B %R B 3
A5

Value {5 0 fRRAKREIZINRE, K. 0K,
H, =R RINSEA S B3 IKE .
HARHRAE A SZ D RESE ] .

RIS B 3h Pk
S e

0x08 Error State
Auto-Recovery
Enable
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When the Value is 1, the function is enabled. The
three error states—overvoltage, undervoltage, and
overspeed—will automatically recover once the
recovery conditions are met.

When the Value is 0, the function is disabled. The
three error states—overvoltage, undervoltage, and
overspeed—will not automatically recover.
Other error states are not controlled by this
function.

2.36.5. B =5l

Communication Example

7~ 1:

RikHE4:

Example 1:

Send command:

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x141 | 0x20 0x01 0x00 0x00 0x00 0x00 0x00 0x00

RS485:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0x20 | 0x01 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRCI6L | CRC16H

ViHA
Data[1] = 0x01, ZIRRGIMERK, RKINEEZIFRZ EIE.

Description:

Data[1] = 0x01,according to the index value table,the representative function is to

clear the multi-turn value.

EIE 5%
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Reply command:

CAN:
ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
0x241 | 0x20 0x01 0x00 0x00 0x00 0x00 0x00 0x00
RS485:
Frame

ID | Length | DO DI D2 D3 D4 D5 D6 D7 CRCI6L | CRCI6H
header
0x3E | 0x01 | 0x08 | 0x20 | 0x01 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRCI6L | CRC16H
LR

R A ENLURIERHE 2 AR A .
Description:

The frame data is the same as the command sent by the host.
R~ 2:
Ri&HE2:
Example 2:
Send command:
CAN:
ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]
0x141 | 0x20 0x02 0x00 0x00 0x01 0x00 0x00 0x00
RS485:
Frame

D Length | DO D1 D2 D3 D4 D5 D6 D7 CRCI6L | CRCI6H
header
0x3E | 0x01 | 0x08 | 0x20 | 0x02 | 0x00 | 0x00 | 0x01 | 0x00 | 0x00 | 0x00 | CRCI6L | CRCI16H
E

Data[1] = 0x01, #%MRTIMERK, RERIIEELERE CANID JER 45, EEHRE
Ja ToAE ] 0x280 Z HEHLIES, FHIRAE T 0x280 T84 1 75 Z 28 CANID JE: 2% .

Description:

Data[1] = 0x01,according to the index value table,the representative function is to
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enable the CANID filter. Note that the 0x280 multi-motor command cannot be used after
enabling,and the CANID filter needs to be disabled before using the 0x280 command

again.

EIE 5%

Reply command :

CAN:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x20 0x02 0x00 0x00 0x01 0x00 0x00 0x00

RS485:

Frame
1D Length | DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 | 0x08 | 0x20 | 0x02 | Ox00 | 0x00 | 0x01 | 0x00 |0x00 | 0x00 | CRCI6L | CRCI6H
Yo
ZMEE A1 EHLAIE R 2 AR

Description:

The frame data is the same as the command sent by the host computer.

3. CAN ZHIIES (0x280+154)

CAN Multi-Motor Command (0x280 + Command)
3.1. $#HSUHAA
Instruction Description
ID 54 280, FonZ A RHLER IR A — 25464 TR NAMIIEE 5 By
AHE, BAKA S W LR L
The ID number is 280,which means that multiple motors correspond to the same

command at the same time. The content and function of the instruction are the same as

those of the single-motor instruction.
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3.2. BRRBY

Communication Example
st CAN 2k B4 4 DL, ID F705052 141, 142, 143, 144,
Suppose there are 4 motors on the CAN bus,and the ID numbers are
141,142,143,and 144 respectively.
7~ 1:
RikHE4:
Example 1:

Send command:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x280 | 0x80 0x00 0x00 0x00 0x00 0x00 0x00 0x00

LR

4 A-HIBL RIS 0x80 HANLIGFIHE 4 (BRI 2.30) , SAJF 4 A HHL B 4
AT LR AT 4R 2
Description:

4 motors receive the 0x80 motor shutdown command at the same time (see 2.30 for
details),and then all 4 motors immediately execute the motor shutdown command.
Ep kR
Reply command:

4 /NHBLER RIS, FIEID 408 HCR ID 5. RIS BT & 3RS L
ERIIERS

4 motors reply at the same time,and the reply ID is their own ID number

respectively. The reply sequence depends on the respective delays on the bus.

ID 5 | Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 | 0x80 0x00 0x00 0x00 0x00 0x00 0x00 0x00

GGR
ID 524 0x241 [ EEHLIR [ 6 N FE 4

Description:
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The motor whose ID number is 0x241 returns the corresponding command.

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x242 | 0x80 0x00 0x00 0x00 0x00 0x00 0x00 0x00
ViHA
ID 54 0x242 B HEHLIR B X V54 .

Description:

The motor whose ID number is 0x242 returns the corresponding command.

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x243 | 0x80 0x00 0x00 0x00 0x00 0x00 0x00 0x00
VLR
ID 54 0x243 [ EEHLIR [B] X6 N TR 4

Description:

The motor whose ID number is 0x243 returns the corresponding command.

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x244 | 0x80 0x00 0x00 0x00 0x00 0x00 0x00 0x00
Ve :
ID 5K 0x244 FJHEALIR B N 454 .

Description:

The motor whose ID number is 0x244 returns the corresponding command.
7~ 2:
RikiE4:
Example 2:

Send command:

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x280 | 0x60 | 0x00 | 0x00 | 0x00 [0x00 | 0x00 | 0x00 | 0x00
LEE

4 BRI SR 0x60 112 fl g i & L B H R 15 (RAS I 2210 , A5 4
A EUAL 23 1] 5245 ) 22 el i e o 5 8 8500
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Description:
4 motors receive the 0x60 read multi-turn encoder position data command at the
same time (see 2.21 for details),and then the 4 motors reply to their respective multi-turn

encoder position data.

Epk R
4 ASHALFEIN IR, [\ ID 73508 H 2/ ID 5. B BIRFFBGR T & B R 2
ERIHERS

Reply command:
4 motors reply at the same time,and the reply ID is their own ID number

respectively. The reply sequence depends on the respective delays on the bus.

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x241 |0x60 | 0x00 | 0x00 [0x00 |0x10 |0x27 |0x00 | 0x00
i

ID 54 0x241 [ ML IR & EidiE b Data[4]3)] data[7]2H % — > (Data[4] NEAKAL,
Data[ 7] 95 &ii) 32 754 A 0x00002710, Fox-+3EH] Y 10000, 1872 HLHL 24 FiAH
X2 B (WA E) 12 Bl asE >y 10000 Akt

Description:

The motor reply data with ID number 0x241 consists of Data[4] to data[7] (Data[4]
is the lowest bit,Data[7] is the highest bit). The 32-bit data is 0x00002710,which means
the decimal is 10000. The multi-turn encoder value representing the current relative

multi-turn zero offset (initial position) of the motor is 10000 pulses.

ID Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x242 | 0x60 | 0x00 | 0x00 ~ [0x00 {0x20 | Ox4E | 0x00 | 0x00
e

ID 54 0x242 [ ML IR & Edis b Data[4]3)] data[7]4H % — 1 (Data[4] NEAKAL,
Data[ 7] A AL) 32 Ar 803G A 0x00004E20, 7w+ HEH] Y 20000, U LRI
FXT 2 P FAm (WAL ED (12 Bl 4t #5489 20000 4>kt

Description:
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The motor reply data with ID number 0x242 consists of Data[4] to data[7] (Data[4]
is the lowest bit,Data[7] is the highest bit). The 32-bit data is 0x00004E20,which means
20000 in decimal. The multi-turn encoder value representing the current relative

multi-turn zero offset (initial position) of the motor is 20000 pulses.

ID 5 | Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x243 | 0x60 | 0x00 | 0x00 [0x00 |0x30 |0x75 |0x00 | 0x00
i

ID 54 0x243 1 M1 01 &2 EidiE b Data[4]3)] data[7]4H % — > (Data[4] NEAKAL,
Data[ 7] 98 Eii) 32 fr i A 0x00007530, Fox+ 341y 30000, 1872 HLHL 24 HiAH
xF 2 B (WA ED 12 Bl a8y 30000 Akt

Description:

The motor reply data with ID number 0x243 consists of Data[4] to data[7] (Data[4]
is the lowest bit,Data[7] is the highest bit). The 32-bit data is 0x00007530,which means
30000 in decimal. The multi-turn encoder value representing the current relative

multi-turn zero offset (initial position) of the motor is 30000 pulses.

ID 5 | Data[0] | Data[1] | Data[2] | Data[3] | Data[4] | Data[5] | Data[6] | Data[7]

0x244 | 0x60 | 0x00 | 0x00 [0x00 |0x40 |0x9C |0x00 | 0x00
e

ID 54 0x244 1M1 01 & EdiE b Data[4]3)] data[7]4H % — > (Data[4] NEAKAL,
Data[ 7] & =47 32 A8 7 0x00009C40, Fon-3EH] N 40000, 183 HHL S HI
FXT 2 P FAm (WIEEAZED (12 Bl 4 i #4548 9 40000 A ikt

Description:

In the response data of the motor with ID 0x244, Data[4] through Data[7] form a
32-bit data value (Data[4] is the lowest byte, Data[7] is the highest byte) of 0x00009C40,
which represents decimal 40000. This indicates that the current multi- turn encoder
value of the motor relative to the multi- turn zero offset (initial position) is 40,000

pulses.
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4. BENERIZHIIES_CAN (0x400 +ID)
Motion Mode Control Command CAN (0x400 + ID)

4.1. #845RR

Instruction Description

ZAE2H 5 NMAS AR p_desGWENLE), v_des(WHESE), t fAHTHN
), kp(hr B 7= RH0), kd(GH i 7 2250 -

AR TR

p_des: -12.566 F| 12.566, H.AL rad; E#ERMN vintl16_t, PUE N 0~65535,
Horp 0 10#K-12.566, 65535 10K 12.566, 0~65535 H[RI[FTAKUE, % LpIM %
-12.566~12.566.

v_des: -45 3| 45, 5147 rad/s; B RN 12 7 55 840, BUETEEIN 0~4095,
Horp 0 f038-45, 4095 A3 45, 0~4095 h{EfpTAHUE, 2 LEHIMGT 55-45~45,

kp: 0 £ 500; HHERMy 12 A AT58E, BUATE DY 0~4095, FHi 0 403
0, 4095 % 500, 0~4095 H{aEFIFARE, %GBT 2 0~500.

kd: 0 2 5; HdaRADy 12 R 5 84, BUEVEEDY 0~4095, S 0 483 0,
4095 {83 5, 0~4095 A HUPTA RUME, $%ELBIMT % 0~5,

t_ff: SRR B LR R, B0 Nm (K AE S8 AT 78 _EALAL
FEE) ; BIRIADY 12 MR 5B, BUETEEDY 0~4095, Mo 0 AQ0R- bl
KA, 4095 ARER ENLIRHIAE, 0~4095 (A AT 20E, 4% LM 45 - s il i
RAFE~ L KR
ThaeRiE:

IqRef = [kp*(p_des - p_fd SZPRALE) + kd*(v des - v_fb SZFRIE EE) + t ff] /
KT _OUT % & 4;

IqRef Jy 5 Jm 20 5 FEHLIR B HY FLIAL K /DN o

The command consists of 5 input parameters: p_des (desired position),v_des(desired
velocity),t ff (feedforward torque),kp (position deviation coefficient),kd (speed deviation
coefficient).

Each parameter has a preset range size:
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p_des: -12.566 to 12.566 in rad,the data type is uint16 _t, with a value range of 0 to
65535. Here, 0 represents -12.566, and 65535 represents 12.566. All values between 0
and 65535 are mapped proportionally to the range of -12.566 to 12.566.

v_des: -45 to 45,in rad/s,the data type is a 12-bit unsigned integer, with a value
range of 0 to 4095. Here, 0 represents -45, and 4095 represents 45. All values between 0
and 4095 are mapped proportionally to the range of -45 to 45.

kp: 0 to 1000,the data type is a 12-bit unsigned integer, with a value range of 0 to
4095. Here, 0 represents 0, and 4095 represents 1000. All values between 0 and 4095 are
mapped proportionally to the range of 0 to 1000.

kd: 0 to 5,the data type is a 12-bit unsigned integer, with a value range of 0 to 4095.
Here, 0 represents 0, and 4095 represents 5. All values between 0 and 4095 are mapped
proportionally to the range of 0 to 5.

t ff: From -Motor Max Torque to +Motor Max Torque, in Nm (the Max Torque
parameter can be viewed in the host software).The data type is a 12-bit unsigned integer,
with a value range of 0 to 4095. Among these, 0 represents—Motor Max Torque, and 4095
representstMotor Max Torque. All values between 0 and 4095 are proportionally
mapped to the range from—Motor Max Torque to+Motor Max Torque.

Function expression:

IgRef = [kp*(p_des - p _fd actual position) + kd*(v_des - v_fb actual speed) +
t ff}/KT OUTtorque coefficient;

IqRef is the output current of the last given motor.

4.2. REYRBEX (KIwFHF)
Send Data Field Definition (Big-endian byte order)

RS | BiRas ‘ N
HpE e X HyEvo H
Data Data
Data field Data definition Data range
partition | combination
4-7bit p_des [ 8 A& dE 16 £33 FHl
DATA[O] p_des[8-15]
0-3bit p_des Upper 8-bit data 16-bit range
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4-7bit p_des HIfi& 8 fz %
DATA[1] p_des[0-7]
0-3bit p_des Lower 8-bit data
4-7bit v_des 175 8 £ ¥
DATA[2] v_des[4-11]
0-3bit v_des Upper 8-bit data 12 iy
v_des MK 4 o7 F ¥ 12-bit range
4-7bit v_des[0-3]
v_des Lower 8-bit data
DATA[3] ~— Q.
kp f¥1E 4 O 28
0-3bit kp[8-11]
kp Upper 4-bit data 12 fir il
4-7bit kp WK 8 A7 Fda 12-bit range
DATA[4] kp[0-7]
0-3bit kp Lower 8-bit data
4-7bit kd B 8 AL
DATA[5] kd[4-11]
0-3bit kd Upper 8-bit data 12 f7a
kd [RIC 4 7 504 12-bit range
4-7bit kd[0-3]
kd Lower 4-bit data
DATA[6] N
t_ff ) 4 L&
0-3bit t ff[8-11]
t_ff Upper 4-bit data 12 {73
4-7bit t_ff AAIC 8 A7 i 12-bit range
DATA[7] t ff[0-7]
0-3bit t ff Lower 8-bit data

4.3. AIEHFBEX (KmFHF)
Reply Data Field Definition (Big-endian byte order)

RS | SaRAs ‘ B
/62 $im e X HyEvo H
Data Data
Data field Data definition Data range
partition | combination
W CAN M5 8 fir v
DATA[O] 7-0bit CANIDJ[0-7]
Device CAN address number 8-bit range
4-7bit HATALE p i 8 AL AR
DATA[1] p[8-15] 16 736
0-3bit p_des Upper 8-bit data
i i 16-bit range
DATA[2] 4-7bit p[0-7] METALE p MK 8 AL HR
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0-3bit p_des Lower 8-bit data
4-7bit HHNEE v 1S 8 A
DATA[3] v[4-11]
0-3bit v_des Upper 8-bit data 12 f2yE
YRTIELE v K 4 S5 dE 12-bit range
4-7bit v[0-3]
v_des Lower 4-bit data
DATA[4] B N
HHT A B 4 A
0-3bit t[8-11]
t ff Upper 4-bit data 12 f7ys
4-7bit ET 1At B 8 AL 12-bit range
DATA[5] t[0-7]
0-3bit t ff Lower 8-bit data
4-7bit NULL NULL NULL
DATA[6]
0-3bit NULL NULL NULL
4-7bit NULL NULL NULL
DATA[7]
0-3bit NULL NULL NULL

4.4. BERRH

Communication Example

) 1:
KRix¥HS: ID 2 0x401

Example 1:

Send command: ID number 0x401
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‘ B B
e | BdE | BaEkla e X HRVEE
Data calculation
Data field | Data | Data partition | Data definition Data range
instructions
4-7bit | OXE | p_des fH A 0xE666; | -12.5rad~12.5rad | p_des=(58982/65535)*25+
DATAJ[O] | OxE6
0-3bit | 0x6 | TN (58982) | 3 25rad (-12.5)=9.99rad
4-7bit | 0x6 p_des value is OxE | (-)12.5rad~12.5ra
DATA[1] | 0x66 666 decimal is (58 | d total 25rad
0-3bit | 0x6
982)
4-7bit | 0x8 | v_des A 0x82E;
DATA[2] | 0x82 -45rad/s~45rad/s
0-3bit | 0x2 | Tty (2094)
3 90rad/s v_des=(2094/4095)*90-+(-
v_des value is 0x8
- (-)45rad/s~45rad/s | 45)=1.021 rad/s
4-7bit | OXxE 2E decimal is (209
DATAJ[3] | OxEO 8 total 90rad/s
0-3bit | 0x0 | kp {EN 0x52; |t
4-7bit | 0x5 | oA (82) 0~500 3£ 500 kp=(82/4095)*500+0=10.0
DATA[4] | 0x52 kp value is 0x52 d | 0~500 total 500 12
0-3bit | 0x2
ecimal is (82)
4-7bit | 0x3 | kd fH4 0x333;: T
DATA[5] | 0x33
0-3bit | 0x3 | #filoy (819) 0~50 3t 50
kd=(819/4095)*50=10
kd value is 0x333 | 0~50 total 50
4-7bit | 0x3
DATA[6] | 0x3B decimal is (819)
0-3bit | 0xB - F L B K A~
t ff=(2901/4095)*2* Hi#]
4-7bit | 0xS ‘ HLE I Sk
t ff{HA 0xB55; + _ R (- FEL L B KA
‘ 2% LI KL
By (2901 Hi)=0.416* L KL
-Motor Max Tor
t ff value is 0xB5 t f=(2901/4095)*2Motor
DATA[7] | 0x55 que to+Motor M
0-3bit | 0x5 5 decimal is (290 Max Torque+(-Motor Ma
ax Torque, total
1) x Torque)=0.416*Motor
range of 2*Moto
Max Torque
r Max Torque
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EE#4: ID 5 0x501
Reply command: ID No. 0x501

FHMBKE SRR KRERAE

Kk e | Bkl il € X Hye v Bl U
Data field | Data | Data partition | Data definition | Data range Data calculation instructions
Wk ID 5
DATAJ[O] | 0x01 | 7-Obit | Ox1 CANID 0-32
Device address ID number
4-7bit | OXE p 1 N 0XE666;
DATAJ[1] | OxE6
0-3bit | 0x6 | TN (589 | -12.5rad~12.5rad
4-7bit | 0x6 82) 3 25rad p_des=(58982/65535)*25 +
p_des value is | (-)12.5rad~12.5ra | (-12.5)= 9.99 rad
DATA[2] | 0x65
0-3bit | 0x6 0xE666 deci | d total 25rad
mal is (58982)
4-7bit | 0x8 | v 1A N 0x82E;
DATA[3] | 0x82 -45rad/s~45rad/s
0-3bit | 0x2 | Ty (209
3t 90rad/s
4) v_des=(2094/4095)*90+(-45)=
(-)45rad/s~4 Sra
v_des value is 1.021rad/s
4-7bit | OxE . d/s
DATA[4] | 0xEB 0x82E decim
total 90rad/s
al is (2094)
0-3bit | 0xB - LA KA AR~
4-7bit | 0x5 HLBL B KL
t ff=(2901/4095)*2* L K
tf69 0xB55; | Sk 2* Bl &% K
. HAEH- AL KA A)=0.416
Dy (290 | H1RE g
*HLHLERKH R
D (-)Motor Max T
t ff =(2901/4095)*2*Motor
DATA[5] | 0x55 t ff value is 0 | orque to (+)Mot
0-3bit | 0x5 Max Torque+(—Motor Max
xB55 decimal | or Max Torque,
Torque)=0.416*Motor Max T
is (2901) total range of
orque
2*Motor Max T
orque
DATA[6] | 0x0 4-7bit | NULL | NULL NULL NULL
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0-3bit | NULL | NULL NULL NULL
4-7bit | NULL | NULL NULL NULL

DATA[7] | 0x0
0-3bit | NULL | NULL NULL NULL

5. RS485 ZHH1ES (0xCD + 15%)

RS485 Multi-Motor Command (0xCD + Command)
5.1. ##S AR
Instruction Description
ID 54 0xCD, FxZAHPLEIARN[FE—%iE 4. 182 NAEMI)Ee S il
fatHIE, BT Z WA RPLTE L.
The ID number is 0xCD,which means that multiple motors correspond to the same
command at the same time. The content and function of the instruction are the same as

those of the single-motor instruction. For details,please refer to the single-motor

instruction.

5.2. BHRG
Communication Example
BB RS485 &2k BA 4 ANHML, ID 570502 01, 02, 03, 04.
Suppose there are 4 motors on the RS485 bus,and the ID numbers are 01,02,03,04
respectively.
A~ 1:
RiEHE 2
Example 1:

Send command:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRCI6H
header

0x3E | 0xCD | 0x08 0x80 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRC16L | CRC16H

LK
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4 DB YSCE] 0x80 FEHLK IR A (ARSI 2300 , SRG 4 SHINLILAD 4
ARRAT LR AT IR 2
Description:
4 motors receive the 0x80 motor shutdown command at the same time (see 2.30 for

details),and then all 4 motors immediately execute the motor shutdown command.

EpE O
4N EHLFER RS, [FEEID 7255 E R ID 5o BBk T 2% 5 R 2
ERIHERS

Reply command:
4 motors reply at the same time,and the reply ID is their own ID number

respectively. The reply sequence depends on the respective delays on the bus.

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRCI16L | CRCI6H
header

0x3E | 0x01 0x08 0x80 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRC16L | CRCI6H

B
ID 524 0x01 [P EEHLIR [B]X6F N5 4

Description:

The motor whose ID number is 0x01 returns the corresponding command.

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRCI6H
header

0x3E | 0x02 | 0x08 0x80 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRC16L | CRCI6H

GGR
ID 524 0x02 [P EEHLIR [ X N FE 4

Description:

The motor whose ID number is 0x02 returns the corresponding command.

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRCI6H
header

0x3E | 0x03 | 0x08 0x80 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRC16L | CRCI6H
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ID 54 0x03 1 FEHLIR [B] X N84
Description:

The motor whose ID number is 0x03 returns the corresponding command.

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

O0x3E | 0x04 | 0x08 0x80 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | CRC16L | CRCI6H

LR
ID 504 0x04 [T HLFLIR [F130S i FE 4

Description:

The motor whose ID number is 0x04 returns the corresponding command.
A~ 2:
RiEHE 2
Example 2:

Send command:

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E 0xCD | 0x08 0x60 0x00 0x00 0x00 0x00 0x00 0x00 0x00 CRCI16L | CRCI6H
oA

4 A HHLFEIT YR 0x60 13 2 B gmpd dsfr B 2R84 (REZ N 221 , A5 4
AN 5] 52 4 1 1) 22 Bl o i 8 6 7 500

Description:

4 motors receive the 0x60 read multi-turn encoder position data command at the
same time (see 2.21 for details),and then the 4 motors reply to their respective multi-turn

encoder position data.

EpE O
4 N EHLEREE, [ ID 72505 E K ID 5. S BR T8 B S L
ERIIERS
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Reply command:

4 motors reply at the same time,and the reply ID is their own ID number

respectively. The reply sequence depends on the respective delays on the bus.

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x01 0x08 0x60 | 0x00 | 0x00 [ 0x00 | Ox10 | 0x27 | 0x00 | 0x00 | CRC16L | CRCI6H

Y

ID 574 0x01 [y AL R £ o Data[4] 3] data[7]415%— 4> (Data[4] 8 BARAL,
Data[ 7] v & =) 32 Sr 3 A 0x00002710, Fon-+HEH N 10000, 103 L2 FIAH
X2 E I (WIGEALED 2 B AL AE N 10000 Akt

Description:

The motor reply data with ID number 0x01 consists of Data[4] to data[7] (Data[4] is
the lowest bit,Data[7] is the highest bit). The 32-bit data is 0x00002710,which means the
decimal is 10000. The multi-turn encoder value representing the current relative

multi-turn zero offset (initial position) of the motor is 10000 pulses.

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRCI16H
header

0x3E | 0x02 | 0x08 0x60 | 0x00 | 0x00 | 0x00 | 0x20 | Ox4E | 0x00 | 0x00 | CRCI6L | CRC16H

GGR

ID 5/ 0x02 [ HL LA %3 Data[4]3] data[ 71418 — (Data[4] N &AKAT,
Data[7] A8 A7) 32 A7 %#E A 0x00004E20, #on-+ikH] A 20000, A% B AL 24 /)
X Z B W (WILEALED [ 2 Bl gwid4s{E /9 20000 Mkt

Description:

The motor reply data with ID number 0x02 consists of Data[4] to data[7] (Data[4] is
the lowest bit,Data[7] is the highest bit). The 32-bit data is 0x00004E20,which means
20000 in decimal. The multi-turn encoder value representing the current relative

multi-turn zero offset (initial position) of the motor is 20000 pulses.
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Frame
ID Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRC16H
header

0x3E | 0x03 | 0x08 0x60 | 0x00 | 0x00 | 0x00 | 0x30 | 0x75 | 0x00 | 0x00 | CRC16L | CRCI6H

GGR

ID 5y 0x03 (I HLHLIEIE HidfE v Data[4]3 data[ 7] —A (Data[4] ARARLL,
Data[ 7] N AL 32 S8 A 000007530, Fzn+HEH] A 30000, 103 B4 HTAH
Xt 2 T (WIGaAIED) 12 BBl gt a8 N 30000 Nk

Description:

The motor reply data with ID number 0x03 consists of Data[4] to data[7] (Data[4] is
the lowest bit,Data[7] is the highest bit). The 32-bit data is 0x00007530,which means
30000 in decimal. The multi-turn encoder value representing the current relative

multi-turn zero offset (initial position) of the motor is 30000 pulses.

Frame
1D Length DO D1 D2 D3 D4 D5 D6 D7 CRC16L | CRCI16H
header

0x3E | 0x04 | 0x08 0x60 | 0x00 | 0x00 | 0x00 | 0x40 | 0x9C | 0x00 | 0x00 | CRCI6L | CRC16H

ViHA

ID 5/ 0x244 ) HLIE] 2 %045 & Data[4]3)] data[7)4L— > (Data[4] A ALAL,
Data[7] N8 B AL 32 FrdE A 0x00009C40, Fon+HEH] 40000, 187 B2 R
XS Z B A (WAL E) 2 Bl Ymi a3 1E  40000 /MK .

Description:

The motor reply data with ID number 0x04 consists of Data[4] to data[7] (Data[4] is
the lowest bit,Data[7] is the highest bit). The 32-bit data is 0x00009C40,which means
40000 in decimal. The multi-turn encoder value representing the current relative

multi-turn zero offset (initial position) of the motor is 40000 pulses.
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6. RS485 EENERITHIIES
RS485 Motion Mode Control Command

6.1. #5845 RR

Instruction Description

ZIRAH 5 NMAASEE R p des(HEENLE), v des(HEHSE), t RIS
M), kp(GZ B2 RE), kd(E MW Z RE) . I8 S HIE LU Jalid 45 (1 5% 5 f H o
SRGHAT IR .
TheeRBER:

IqRef = [kp*(p_des - p_fd SZPRA7 E) + kd*(v_des - v_fb_ SZFRE EE) + t ff] /
KT_OUT % R EIqRef v i o 45 7€ HAHLEIHI H B IR R /DN

This command consists of five input parameters: p_des (desired position), v_des
(desired velocity), t ff (feedforward torque), kp (position error coefficient), and kd
(velocity error coefficient). All of the above parameters are described in terms of the joint
output side with a reducer.
Functional Expression:

IqRef' = [kp * (p_des - p_fb_actual position) + kd * (v_des - v_fb_actual velocity) +
t ff] / KT _OUT (torque coefficient); IqRef is the final output current magnitude supplied

to the motor.

6.2. RIEBIRBEX (MRFTF)

Transmit Data Field Definition (Little-Endian Byte Order)

T TR Y B
Byte Variable Name Description
ik, (€N OXFE
1 Start0
Frame header, fixed to OxFE
ik, €N OXxEE
2 Startl
Frame header, fixed to 0xEE
3 Motor ID Lg% 5, A LK 0x01. 0x02. 0x03. 0xBB. (0xBB
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P& P B HL )
Motor ID, can be 0x01, 0x02, 0x03, or 0xBB (0xBB
indicates broadcast to all motors)

WALBATIE X, TAH 0x00(1%4%). OxOA(H] 313 IR
=H)

4 Mode Motor operation mode, can be 0x00 (stop) or 0Ox0A
(closed- loop servo control)

5

6 HALET % /3%, float V%, HA47°4 Nm

7 L Motor feedforward torque, float data type, unit: Nm

8

9

10 AL E ARG, float BUEHE, FAN rad/s

11 v-des Motor target speed, float data type, unit: rad/s

12

13

14 HALE bR B, float BUE#E, AN rad

15 p_des Motor target position, float data type, unit: rad

16

17

18 LA BRI kp, float BLAH

19 K Motor position stiftness kp, float data type

20

21

22 LA E IR kd, float 2 44 ¥

23 Kd Motor position stiffness kd, float data type

24
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25
26 CRC32 5 HS
CRC Data
27 CRC32 checksum
28

6.3. EISHIEHEX (MNEFTF)
Response Data Field Definition (Little-Endian Byte Order)

T R4 Wi
Byte Variable Name Description
Wik, [N OxFE
1 Start0
Frame header, fixed to OxFE
Wik, &) O0XEE
2 Startl
Frame header, fixed to OxEE
LGRS, AILLAN 0x01. 0x02. 0x03. (J &R~
HLALAN IR [FLRAS)
3 Motor ID
Motor ID, can be 0x01, 0x02, or 0x03 (motors do not
return status in broadcast mode)
R AT s AT
4 Mode
Motor current operation mode
HLAL S AT, RN int8 t, BALNTRIKE
5 Temp
Motor current temperature, data type int8 _t, unit: °C
6 Motor_Err | SfRIRAS (RICH A/ N1 Fr, (H BRI 7 Fr it
WD -
0x0002: HIHLIEHE
0x0004: fI&J&
0x0008: I &
7
0x0010: AH LR
0x0080: oasfiidif
0x1000: HALIR LR
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0x2000: Z ih a R HER 1%
ZAMER RN IS, FERS A SEMEIR. Flin
HBL 0x0016 HIKLT, WIZIR 0x2+0x4+0x10 AN,
WU I A AR (R AR R = A R R
e
Error status (little- endian in the message, but described
in big- endian):
0x0002: Motor stall
0x0004: Undervoltage
0x0008: Overvoltage
0x0010: Phase current overcurrent
0x0080: Component overtemperature
0x1000: Motor overtemperature
0x2000: Encoder calibration error
When multiple errors occur simultaneously, the error
status bits are added together. For example, a value of
0x0016 indicates 0x2 + 0x4 + 0x10, meaning that the
motor has three errors at that time: stall, undervoltage,

and phase current overcurrent.

8 Reserved N
Reserved

9
10 HHL Y aTS %, float ZU%HE, #4724 Nm
11 ! Motor current output torque, float data type, unit: Nm
12
13

HML AT SEPRELE, float BUALHE, HLALM rad/s
1: W Motor current actual speed, float data type, unit: rad/s
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16

17
18 AL AT L PR B, float BUEHE, HA47A rad

Pos
19 Motor current actual position, float data type, unit: rad

20

21

CRC32 #I6 1,

22 CRC Data
CRC32 checksum

23

7. $HRKTAA
Indicator Light Description
1. 4R7SWERR
Status Description
® RN KRR LI AT
o BNFIRHENMBL TR, AREEWRE S AR R IR BT, BT

K52
® RINF/RENHI—FAERE, BN LERES R, FEROENNEIFER G
ARl Redk stia

® When the indicator light is solid on,it means the motor is running normally;

® Slow flashing indicates that the motor has a secondary error. If the recovery
condition is reached,it will automatically return to normal operation,and the indicator
light will be solid on for a long time;

® Flickering quickly indicates that the motor has a first-level error,and the motor
cannot recover from the error. It is necessary to check the motor fault and restart

before it can continue to run.
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7.2. HFE AR

Failure Description Form

FHMBKE SRR KRERAE

[ (-2 HH HRER
Fault Name Description Error Level
LS ORY R B AR PR, W] REAF TR AT K
Hardware over-current | #AH. K45, HMNLIAIAEE L 5
If the motor current exceeds the limit
Level 1
value,there may be short circuit,phase
loss,loss of control,motor damage,etc.
RERE R HELIALAE T B B e HELUAL e ARG, JR A
Stall error s Bt Al AL B K.
After the current reaches the stall | —Zk
current,the speed is very low and | Level 1
continues for a period of time. It
indicates that the motor load is too large.
R AR FL P A AR T 508 R A -,
Under-voltage error The power input is lower than the set a
Level 2
undervoltage value
o A e A\ e T s o
Over-voltage error The power input is higher than the set
Level 2
overvoltage value
G ERY SO BARIN E AL R R S AR PRAEL, PT REAF
Phase-current FERLES S SRAH K45, LIRSS L.
over-current The software detects that the motor | —Zk
current exceeds the limit value,and there | Level 1
may be short circuit,phase loss,loss of
control,motor damage,etc.
Dh 2 PR 1R FL YR N\ FEL R IR AR, T REAFAE S |
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FHMBKE SRR KRERAE

U TR Wi
Power overrun error Bt K B T S I D Level 2
If the input current of the power supply
exceeds the limit value,there may be a
situation where the load is too large or
the speed is too high.
b e ZHO B R BANSHRW SRS HE R 5
Calibration parameter | Failed to write parameters causing
Level 1
read error parameter loss.
R R R AT Fd A IR AR, 7T RE A AE
Over-speed error JE AR _,
The motor running speed exceeds the B
Level 2
limit value,there may be over pressure
and drag use.
SE%)IBURITRERPR LR BE R T B, T EAFAE A1
Motor over-temperature | Z U 1% K R id A8 H 1L .
error If the motor temperature exceeds the set | 2%
value,there may be short | Level 2
circuit,parameter  error,and long-term
overload use.
I L) gt I TR i 1R I A s R HE LS R 5 b e B 22 T K o
Encoder calibration | The encoder calibration result deviates
Level 2
error too much from the standard value.
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Version Revision Information
V3.1 jiiAs:

1) AT A

a. 1BIE 5.0 iz 1E4 I EHHEE X

2) WAEITHIA: 2022.6.23

V3.2 fRA:

1) WA A

a. SRR U .

2) WAEITH#: 2022.7.27

V3.3 A

1) WABIT AE:

a. EINTIREIEHITE A 0x20: TERRZ EIE DR CAN JEJ 4 Re =i D fe .
2) WA HIA: 2022.7.31

V3.4 i

1) WRABIT A%

a. INALEFRERTE S 0xA3:

b. £ 0x43 54 rh 14 0 Ao BRI 0 T8 R KR 3ok B ANl FE 4 MBI R E .
2) WAEITHIA: 2022.8.17

V3.5 i

1) WRABIT A

a. Iy R R )AL B PR R 4 OXAS:

b.  HINDIREFE IS 0x20: AEUSIRAS KR AE N 2 Bl 11 fL ORATF R FE DI RE 5
c. HhnoxB5 RTINS .

2) WRAEITHIA: 2022.9.05

V3.6 fAs:

1) AT A

a. IGHN RS485 ) Hk1E 4 Ui 0xCD.
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2) WRAEITHM: 2022.10.13

V3.7 fRAs:

1) AT A

a. Kh A3 4

b. B A5 G IF| A4

c. N A6 HPE A B 4

d. B9 HCE P g i 2 45 4 0x90;
e. MIINEZICEEMLELIE A LR 4 0x94.
2) WCABEITH#: 2022.11.26

V3.8 A

1) MABITHE:

a. RS485 B 2Mbps I HFRIEHCN 2.5Mbps.
2) WCABITHE: 2022.11.26

V3.9 B

1) MABITHE:

a. 0485 H I E A

FHMBKE SRR KRERAE

b.  HEHN 0x42 452 INREZR 51, AT LA 2R 51 i3 FUAy BRI R A 3k AR i 5 A

c. jnoxB6 LEhnE hfE.
2) WRABSHIE: 2023.3.11
V4.0 fiRAs
1) WAMELT 7
a. {E 0x20 452 PN & CANID Ljjfg;
b, 1E 0x20 54 8 N5 B K I A R ]
c. TE 0x20 54 rh 8 in s B aw oK 67 s BE B HMA
2) RAESHIA: 2023.10.16
V4.1 fRA:
1) WAMELT 7
a. fBIHLE B M FE circleAngle, 9 uintl6 t ZERUEHE .
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2) BRABSHIA: 2024.2.13

V4.2 fRAs:

1) WAMELT 7

a. [BHUE A PID 45 RAM 64 (0x31) , (RIS AR, ML E
1) PID Z (3] RAM;

b. EMUE N PID %% ROM 54 (0x32) , MHRGI B NHIRF, HERALE
) PID 241 %] ROM.

2) WBRABSHIA: 2024.5.28

V4.3 fRAs:

1) MABITHE:

a. ML E ] FE 4 (0xA9)

b. 7R I HITE S (0xA2) Hln N s

c. 5 MIT 54

d. NG5 25 a5 i R

2) WRAMBHHA: 2025.5.12

V4.4 A

1) MABITHE:

a. AN TF $54 (0x73 77 Bt B0 B #1452

b. e IEALE HIHEHITE S (0xA9)

c. MIT 4854 11 kd ZEUETEE HH 0~5 &N 0~50

d. MIT 48411 t_ff ZB0EUE 75 H 1 -24NM~24NM 208 - B L K AE ~ AL Bk
i

e. TEHUHRE A EE 4R 4 (0x94) & [B]f) BR R Yo FE BE 24 £180° , #8200 int32_t
R, [RHHE 4 71, B 0.019/LSB

f. ARHUE SRS (0xB5) 80 40 A 45 35d 1

g DhREFEHITE S (0x20) HHINAEEGRIRAS H 3K A RE

h. B i35 B BAL P 4 D B 4 (0x90) AT CANID B 54 (0x79)

i 7 “SEBCREHLIRA 1 A RbRETE S (0x9A) 7 HAh 78 FELLAR 15 ) i Ak 52 4%
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1

j. 1B TF 484 H K% #{E Feedforward Torque H4E 2% int8 t 257, BUETERI N
-128 ~ 127,

k. CAN I MIT #8491 p_des BUE YO HH-12.5 $] 12.5 28-12.566 £ 12.566,
BN rad;

L. N SF 454 (0x72 AT B BAEHTE ) -

2) WAMEHH M 2026.03.25

Version V3.1:

1) Version revision content:

a.Revise the definition of reply data in 5.0 operation control command.

2) Version revision date: 2022.6.23

Version V3.2:

1) Version revision content:

a.Add the description of indicator lights.

2) Version revision date: 2022.7.27

Version V3.3:

1) Version revision content:

a.Add function control command 0x20 a function: add CAN filter disable control
function.

2) Version revision date: 2022.7.31

Version V3.4:

1) Version revision content:

a.Add position tracking instruction 0xA3;

b.In the 0x43 command,add the settings of 4 values of acceleration and deceleration for
position planning and speed planning.

2) Version revision date: 2022.8.17

Version V3.5:

1) Version revision content:

a.Increase the position tracking command 0xAS5 with speed limit;
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b.Add function control command 0x20: error status sending and multi-turn value
power-down save selection function;
c.Add the 0xB5 command to read the motor model.
2) Version revision date: 2022.9.05
Version V3.6:
1) Version revision content:
a.Increase RS485 broadcast instruction description 0xCD.
2) Version revision date:2022.10.13
Version V3.7:
1) Version revision content:
a.Remove the A3 instruction;
b.Merge AS into A4;
c.Add A6 single-turn position command;
d.Add the command 0x90 to read the single-turn encoder;
e.Add the command 0x94 to read the single-turn angle of the motor.
2)Version revision date:2022.11.26
Version V3.8:
1)Version revision content:
a.The RS485 protocol baud rate of 2Mbps is modified to 2.5Mbps.
2)Version revision date:2022.11.26
Version V3.9:
1)Version revision content:
a.Add 485 serial port configuration instructions;
b.Add the function index in the 0x42 command,and you can read the acceleration and
deceleration values of position and speed through the index;
c.Add 0xB6 active reply function.
2)Version revision date:2023.3.11
Version V4.0:

1)Version revision content:
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a.Add the function of setting CANID in the 0x20 command,
b.Add the maximum positive angle limit value in the 0x20 command;
c.Add the maximum negative angle limit value in the 0x20 command.
2)Version revision date: 2023.10.16
Version V4.1:
1) Version revision content:
a.Modify the circleAngle of the motor to be the uint16_t type data.
2)Version revision date: 2024.2.13
Version V4.2:

1) Version revision content:

a.Modify the Read PID Parameters command (0x30) to read the PID parameters of the
current,speed,and position loops using the index;

b.Modity the Write PID Parameters to RAM command (0x31),and use the index to write
the PID parameters of the current loop,velocity loop,and position loop to RAM;

c.Modify the Write PID Parameters to ROM command (0x32),use the index to write the
PID parameters of the current loop,speed loop and position loop to ROM.

2)Version revision date: 2024.5.28

Version V4.3:

1) Version revision content:

a. Added force control position closed-loop control command (0xA9);

b. Included force control mode in the speed closed-loop control command (0xA2);

c¢. Improved MIT command,

d. Added encoder data abnormal error.

2) Version revision date: 2024.5.12

V4.4 Version:

1) Revision Content:

a. Added the TF command (0x73, position control command with feedforward torque).
b. Improved the force-controlled position closed-loop control command (0xA9).

c. Expanded the value range of the kd parameter in the MIT command from 0-5 to 0-50.
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d. Changed the value range of the t ff" parameter in the MIT command from —24 Nm to
+24 Nm to —Motor Max Torque to +Motor Max Torque.

e. Changed the single-turn value returned by the read single-turn angle command (0x94)
to a range of £180°, data type int32 t, 4 valid bytes, unit 0.01°/LSB.

f. Added more detailed usage instructions for the motor model read command (0xB5).

g. Added error state auto-recovery enable to the function control command (0x20).

h. Removed the read single-turn encoder command (0x90) and the CAN ID setting
command (0x79).

i. Added motor error trigger and recovery conditions to the "Read Motor Status 1 and
Error Flags" command (0x9A).

J. Modified the data type of the Feedforward Torque control value in the TF command to
int8 t with a range of —128 to 127.

k. Changed the p_des value range in the CAN communication MIT command from —12.5
to 12.5 rad to —12.566 to 12.566 rad.

2) Revision Date: March 25, 2026
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