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1.Ensure that there are no short circuits in the circuit and that interfaces are connected correctly
as required.

2. == The driver board will heat up during output; please use it carefully to avoid burns.

3. "=+ Before use, please check if all parts are intact. If any parts are missing or aged, please stop

using it and contact technical support in time.

4. "=+ Multiple optional control methods cannot be switched while the driver board is running,

and the communication protocols between different control methods are different. If you need to
switch, please restart the power supply before changing. Using the wrong protocol to control may
burn out the driver board!

5. "=+ Please strictly follow the working voltage, current, temperature, and other parameters

specified in this document; otherwise, it will cause permanent damage to the product!

The GL Il motor driver board adopts high-performance drive chips in the same class, uses Field
Oriented Control (FOC) algorithm, and is equipped with advanced self-disturbance control
technology for speed and angle control. It can be used with upper computer software for
parameter setting and firmware upgrades.

Thank you for purchasing the GL Il motor. Before using it, please read this statement carefully.
Once used, it is considered as recognition and acceptance of all the contents of this statement.
Please strictly follow the product manual and relevant laws, regulations, policies, and guidelines
for the installation and use of the product. During the use of the product, the user promises to be
responsible for their actions and all consequences arising therefrom.

CubeMars will not assume legal responsibility for any losses caused by improper use, installation,
or modification by the user.

CubeMars is a trademark of Nanchang Kude Intelligent Technology Co., Ltd. and its affiliated
companies. Product names and brands mentioned in this document are trademarks of their
respective companies. This product and manual are copyrighted by Nanchang Kude Intelligent
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Technology Co., Ltd. No copying or reprinting is allowed without permission. The final
interpretation of the disclaimer belongs to Nanchang Kude Intelligent Technology Co., Ltd.

Version Change Record

Date Version Change Content
2024.07.18 Ver. 1.0.0 Create version
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1. Driver Product Information

1.1Driver Appearance Introduction & Product Specifications
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Product Specification

Rated operating voltage 24V
Allowable voltage 8~32V
Rated working current 2A
Maximum allowable current 10A
Standby power consumption <50mA
CAN bus bit rate 1Mbps
Size 4Tmmx=38mm
Working environment temperature -20°C to 65°C
Maximum allowable temperature for control board 120°C
Control Precision 0.1°
6/49
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1.2Driver Interface and Definitions

1.2.1Driver Interface Diagram
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1.2.2 Recommended Brands and Models for Driver Interfaces

Onboard interface Terminal interface
rand Brand
model model
1 A1257WR-S-3P aT A1257H-3P aT
2 XT30 (2+2) PW-M | AMASS XT30 (2+2) -F AMASS

1.2.3 Driver Interface Pin Definitions

Interface

Description
Function
1 Serial signal ground (GND)
Serial
1 L 2 Serial Signal Output (TX)
Communication
3 Serial Signal Input (RX)
1 Positive pole (+)
Power Input 2 Negative pole (-)
2 and CAN
Communication | 3 CAN communication high side (CAN_H)
4 CAN communication low side (CAN_L)
7/49
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1.3Driver Indicator Light Definitions
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Indicator Light Definitions

1.Motor
Malfuntion Malfuntion Indicator Light, used to indicate the motor's operating state.
Indicator Light
(Red when lit)
2.Motor Enable
Indicator (Green
when lit)

Enable indicator, used to indicate the motor's operating state.

3.Drive Error Drive error indicator light, used to indicate error conditions of the drive board,
Indicator (Red which normally only blinks when errors occur on the drive board.
light blink)

1.4 Main Accessories and Specifications

Specifications Quantity Remarks
Dower 16AWG - Red and black silicone wire and
and white and blue - Teflon
1 AN 30#-0D0.64-300+10mm-4-one end 1PCS Each +2MM
Power and cable connectorXT30(2+2)-F,other end
signal plug stripped and tinned 3t1mm
Serial Teflon30#
2 cable 0D0.64-300mm-3-GH1.25-3PIN male 1PCS Each +2MM
toJR-3PIN male-NULL
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2. S-link Product Information

2.1 S-link Appearance Introduction & Product Specifications
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Product Specifications

Rated working voltage 5V
Standby power consumption <30mA
Size 39.2x29.2x10MM
Working environment temperature -20C to 65°C
Maximum allowable temperature for control board 85C
9/49
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2.2 S-link Interface and Definitions

No. IR Pin Descriptions
Function
1 CAN communication low side (CAN_L)
2 CAN communication high side (CAN_H)
Communication o )
1 3 Serial signal input (RX)
Interface
4 Serial signal output (TX)
5 Serial signal ground (GND)
1 VBUS
2 D-
2 USB Interface | 3 D+
4 ID
5 GND
10/ 49
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2.2 S-link Indicator Light Definitions

No. Color Descriptions

Power indicator light,
indicates the power status of
the S-link. Under normal
conditions, the light turns
green when power is

1 Green connected. If the green light
does not come on when
power is connected, please
immediately remove the
power supply and do not
attempt to power on again.

Serial communication output
(TX), usually off, blinks when

2 Blue . .
data is being output from the
S-link serial port.
Serial communication
input(RX), usually off, blinks
5 Red put(RX) y

when data is being input into

the S-link serial port.

3. Driver and S-link Connection and Precautions

B

S-link USB cable ---> PC end
2+2Pin terminal (Power and CAN) ---> Motor's 2+2Pin terminal (Power and CAN)
3Pin terminal (UART) ---> Motor's 3Pin terminal (UART)
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4.Upper Computer Instruction

4.1Upper Computer Interface and Instructions

Serial Fort A|| Serial port Set parameters Calibrate Test  Farss E

Serial Fort: COMZ ~
Eaund Rate 221600 ~

Data Bits: g “
Parity: Fone ~

StepBits One

Receiving settings

Firmrare upgrade

Firmware REV:

Bootloader REV:

ersio |
Save Data Clear naEal&. 0 bps ()] 0% T ok (d) 0% H 0 ™ 0 F Clear Count]

A. Communication Settings (Serial Port)
B. Firmware Upgrade

C. Calibration

D. Motor Mode

E. Main Window

F. Communication Status

G. CN-EN
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4.1.1 Main Window

4.1.1.1 Serial Port

This page mainly displays the received data from the serial port and the data sent to the serial
port.

Serisl pert Set parameters Calibrate Test Parze

CubeMars Motor Driver—vV3.0
Debug Info:

Firmware Version: 4307

Sub Version: 003

Imax: 10. 261194

I_U offset: 20556, 3540
IV Offset: 2090, 9230
I_W offset: 2061, 6460

Position Sensor Elesctrical Offset: —0.6310
Mechanical Offset: 5.9097

COutput Position: 2.2974

CAN ID: 0x001

MASTER ID: Qx000

CAN Baud: 1.00Mbps

Motor Info:

Rs = 1573. 3369 mO
Ls = T27.2089 pH
wf = 0.0056 Wb
¥_BUS=24. 1876

Control Mode :

1:NIT Mode

Z:position—speed cascade Made
d:speed Mode <

Entering Motor Mode

7] Send

&, 0 bps () 0% T 0 bps () 0% R aoz1z0 T* o Clesr Count

4.1.1.2 Set Parameters

The parameter settings interface includes motor parameters, control amplitudes, control settings,
drive parameters, and others.

1. Motor Parameters: Calibrate parameters such as motor phase resistance and inductance;

2. Control Amplitudes: Set amplitude parameters for position, speed, and torque;

3. Control Settings: Modify motor control modes, current bandwidth, and KP, KI values for speed
and position, etc. Parameters written with "Temporary" will not be saved after the motor power
is turned off ("Temporary" cannot modify motor control modes);

4. Drive Parameters: Modify drive parameters such as pole pairs, reduction ratio, CAN ID, Master
ID, voltage, current, temperature, and speed;

5. Others: Buttons for reading and writing parameters and communication format instructions,
etc.

A\: Please strictly follow the specified voltage, current, power, and temperature. Our company
will not assume any legal responsibility for harm to the human body or irreversible damage to the
drive board and motor caused by improper operation of this product.

13/49
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Serial port [FoE pmomstors Jrlibeate Tent

Motor Parameters

PhaseRes (R)
FhaseInd(L}
Fluelinkege(#.)
Fri Coeff.

Tnertia

Anpli tuds

FMAN:
VMK :
MK :
ET_OUT:

Gear factor:

Damping Factor

Control settings

Read

Controllode: 2:Fos
CurrentB¥: 1000
Speed KP: 0.618
Speed KI: 0.003
Position EP:5¢

Position EI:0

FaranCalen
1673, 337 mR
7272089 uH
0. D06E06225 Wh
0.0001349302

1.952621E-05 katr

Tempirite

Farze

Drive parameters

FPE: 14 wy: 18 heo 2
- : i = - “ -
CAY TD: 01 aT: 100 SpeedLinit: 1533178
Master In: Ox00 CAN Timeout: 0 Overcurrent 0.8
iR Do) Df1) D[2) D[3) D[4] D[s] | D8] D[7)
MST_ID | ID[ERR<<4 | POS[15:8] | POS[7:0] [ VEL[11:4] | VEL[3:0)T(11:8] | T[7:0] | T_MOS | T_Rotor
ewsi [ oo [ oo [ o [ o o | o | e | o
0x10+1D p_des v_des
ID RSB 1D, B CAN_ID MIE 5 1 POS TRMANMEES
ERR RRAM, HEMMEEY. VEL R IR (e
M o
. o namgE T JTLHEEERS
R T_MOS BB MOS BIEMEE, #iIC
a—nmg, DERER " _ .
T_Rowr RO ABEEOTINEN, $0C
B—a0s 2 B
il RERRER sl SHE, Ahi
WA 16 N, EEREENER 124,
Pdes /'.\
6m

A\: After modifying the control amplitudes, click "Read Param" again.

4.1.1.3Calibration

This page displays the calibration process waveform and progress.

14/49
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Serial port Set parameters Test Parse

Calibration Data

This page is mainly for setting CAN ID, baud rate, and modifying control parameters under MIT
mode, position-velocity mode, and velocity mode for testing, and it displays real-time status
information such as motor position, speed, torque, and temperature.

15/49
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Serial port Set pavameters Calibrate Parse

Position:

¥elocity:

Torque:

rad CAN ID
Master T0:  0x00  Read

Slave ID: 0x01 Set
Control Commands

Ente Savelero Exit
CAN baud rate

1000 ~  kbps SET

radfs MIT Pos Vel

Control Parameter

Fos 1} rad

Vel o0 radfs

=
MIN v i
Hm MIN T T
Speed 0 EEM
CAH Data

00 00 00 00 00 00 00 0O
State Moter T Coil T

v .73 .73
Hi
® Tine 1 | ms

Updat | Clear  Send

A\: Please strictly follow the specified voltage, current, power, and temperature. Our company

will not assume any legal responsibility for harm to the human body or irreversible damage to the

drive board and motor caused by improper operation of this product.

This page can parse CAN feedback messages and convert CAN feedback messages into actual

data by setting the range of position, velocity, and torque.

Serial port Set parameters Calibrate Test

EMAX  12.5 VML 4B TMAX 18

CAN Data 10 10 21 BF F5 05 24 00

Parse data State Moter T Coil T Position  Speed Torque
@ 36 -10.9249 5.6154  0.0484
HA
16 /49
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4.2Device Connection

Firstly, connect the motor's serial port, CAN port, and power interface. On the computer, open

the upper computer software and select the corresponding serial port device to open the serial

port.
Serial Fort Serial port Set parameters Calibrate Test  Farse
Serial Fort: COMB ~
Band Rate: 921600 ~ 1
Data Bits: g “ 3

Parity: Fone ~

StepBits One v

Refresh Open Port “____‘-
\ -4

Receiving settings 2

UsE{REL

Firmrare upgrade

ReadVesi

Firmware REV:
Bootloader REV:

OperFile Upgrade
Version number
Frogress 0%
Calibration

@ Calibrate C’

prinary encod

Motor mode
Motor
(N
Retwrn
Save zero
® 5

Versiom' W16 6 B
@ sore Tate Clewr Tate a &o0ts @ 0% T obes (@) 0% b 1808903 ™: 0 Clear Count

@ ~sa

Send

At this point, power the motor (momentarily), and the serial port will print the following
information. Control Mode: Indicates the current drive mode (the motor automatically enters this
mode-enabled state after powering up). Different modes use different command formats (refer

to Section 5 Driver Board Communication Protocol and Instructions).

17 /49
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Serial Fort Serial port Set pavameters Calibrate Test  FParse
Serial Fort: COMI v CubeMars Motor Driver—V3i.0
Debug Info:
Baud Rate: S21600 ~

Firmware Version: 4307
= Sub Versiom: 003
Imax: 10. 261194

Dats Bits: g

Parity loas v 10 Offszet: 2055, 3683
StopBi I_V Offset: 2091. 0581
orBits  gne .
- I_W Offset: 2061, G750
Fefresh CloseFort Pozition Sensor Electrical Offset: —0.6733

Mechanical Offset: 0,710
Output Position: -0.3214
CAN ID: 0z001

s - G

CAN Baud: 1.00Mbps

Recsiving sattings

S,
Motor Info:
Re = 1517.7104 nQ
Firmvare upgrade Le = 7714197 yE
ReadVesi wf = 0.0056 Wb

_BUS=24. 0112

Firmwara REV:

Bootloader REV: Control Made :
1:MIT Mode
OpenFile Upgrade 2:pozition—speed cazcade Mode <
Version nunber 3:speed Node

Entering Motor Mode

Frogress 0%

4.3Driver Board Calibration

Whenever you reinstall the driver board on the motor, change the wiring order of the motor's
three-phase lines, or update the firmware, calibration must be performed. After calibration, the
motor can be used normally; during the process, the motor will rotate forward and backward for
one rotor cycle, so ensure the motor can rotate freely.

A\: Ensure the motor runs unloaded, otherwise, calibration may fail.

(1) Sensor Calibration

Click Calibrate, the motor will rotate first, and after the rotation is completed, it will return the
number of pole pairs to the upper computer. At the same time, the motor will rotate in both

directions to calibrate the sensor data, with a calibration progress bar at the bottom of the
interface.

18 /49
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Serial Fort Serial port Set parameters Calibrate Test  Parse

Serial Port: COMI ~ Calibration Data

Baud Rate 821600 v

Dats Bits: g -
Parity: Fone ~
StopBits One

Refresh CloseFort

Kecelving settings
(e (I

USEAR

Firmwars upgrade

Prompt box

ReadVesi

Firmvare REV- The number of pole pairs of the motor to be calibrated is: 14
Bootloader REV-

OpenFile Upgrade

Version mumber

Frogress 0%

Calibration

@ Calibrate | o
W&ncad

Motor mode 1
Motor
NN
Retwn
s
@ sz SR
Version: ¥1.6.8.5

@ Sseve Date Clear Dats a & 0ts @ 0% T e bps (@) % R 1z17001 ™: 0 Clear Count

After calibration is completed, a calibration effect diagram will automatically pop up.

s
Save
Raw Data Compensation Data
400
300
50
| 200
100
w 100 w
L] 0 L] °
> >
50
200 50
300
X axis Tips!
Pulsation Data Compensation effect
Data needs to be saved after calibration!
-307
-308
| W
| ®  -300
| >

000 1,500

X axis X axis

(2) Calibration Data Review and Save

Pay special attention to the values of "Compensation Data compensation point cloud", which are

19/49
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recommended not to exceed =+ 150. If they exceed 150, there may be several reasons:

@ Incorrect identification of pole pairs;

@) Excessive motor resistance, causing jamming;

3 Improper sensor installation.

If the above reasons are ruled out and the calibration value is still too high, please contact the

manufacturer.
After the calibration data is verified to be correct, click "Save", and the upper computer will

transmit the calibration data to the driver for storage.

(3) Motor Parameter Identification
After calibration is completed, parameter identification can be performed, mainly identifying
important parameters of the motor such as phase resistance, phase inductance, and magnetic

flux.
Click on the "Set parameters" tab, then click the "Parameter Calcu" button, the driver will enter
the identification step, during which the motor will rotate, and after identification is completed,

the results will be automatically uploaded.

A\: Keep the motor in an unloaded state and secured.

Serial port Set parametsrs Calibrate Test  Farse
Motor Farameters 1 Drive parameters
ParamCalou ’—2 -
FhaseRes(R): 1654.58 mk
HEP 14 v 15 oz
FhaseInd(L): 750, 1535 uH b
FluxLinkage(?.): 0.005996714 Wb G 1 o 3z Dee: 0.z -
Fri Coeff 0. 0001015689 CAN ID: 01 oT: 100 SpeedLimit. 148 872
Inertia: 2.514117E—05 kgkr Master In: 000 I W [ Overourrent 0§
Anplitude
PHAY 12.5 o4 254 D{0) Df1]) D{2) D[3) D[4]) D[s] | D[s) D[7)
MST_ID | IDJERR<<4 | POS[15:8] | POS{7:0] | VEL{11:4] | VEL[3:0)T[11:8) | T[7:0] | T_MOS | T_Rotor
VMAX D 30
TRt 10 e D{o] ] D[] ] D{2) [ D{3] Df4] [ D{s] [ D[6) (7]
RO N 0x10041D p_des v_des
Gear factor: 1 _
1D FREEPEE 1D, B CAN_ID HE s & POS |FAHMMOEES
Nenpias Srete 4 ERR !iﬁ:ﬁﬂﬂnﬂﬂh: VEL EFRHNNERES
— _
pu — mgsmgs | ERUNSHSES
. » . T_MOS EFRERE MOS RSN, RiE'C
q A—amm, DRk _ .
Control zettings n T_Roior EFMHAASSEOTNEE, RIC
? —0s it E——ide, -
Read TempWrite Il EROEERASTRENLANIADNEN SNAFSNTANE. RPQ
WA 16 (M, BN OHENER 12 2.
ContralMads; 2 Pos -

. 1o0d .
st e — Pdes ¢ n vdes n iqref
Speed 1@ 00000094 o
Speed KI: 0. 003926991

idref
-
Fosition KP:54 ey n

ate
Position EL:0 kp

20/49
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Motor Parameters

ParamCalen
PhaszeRes(R): 1573, 337 mk
PhazeInd(L): 7272089 uH

FluxLinkaze(): 0. O0BE06ZZ5 Wh
Fri Coeff. : 0. 0001349302

Inertia: 1. 9625Z1E05 lgkr

The viscosity coefficient is for reference only and can be calibrated multiple times.

A: The above parameters should not have negative values. If negative values appear, please
confirm the motor status before recalibrating.

4.4 Control Demonstration

4.4.1 Control Mode Settings

(1) Mode Settings

Confirm that the motor input power is stable, the S-link connection is normal, and after
successfully connecting with the upper computer, click on "Set parameters" and "Read
Parameters" in sequence, then click on "Control Mode" in the control settings to select MIT mode,
speed-position mode, or velocity mode, and then click "Write Parameters" to set the control

mode.

A : Note that even if you do not need to change the control mode, you must click "Read
Parameters" after restarting the software before controlling.

21/49
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Serial port Set parameters Calibrate Test Farse

b

Motor Parameters 1 Drive parameters 2
ParanCalen
FhaseRes (k) 1607, 178 nk
HEE: 14 w 15 2
PhaseInd(L) 726, 7926 wH L I hee:
FlusLinkaze(™): 0. 005669043 Wb G ! oy a2 Dec: -2 -
Fri Coeff. : 0. 0001607948 CAN ID: 0x01 ot 100 Spasdlingt: 163317
nertia: 1. 972009E-05 kghr Mastar 10, 0s00 Ao [ P — \
— 4
AnpLitude
M 12.5 R Do) Df1) D{2) D[3) D[4] D[s] | DIé) D[7]
. . MST_ID | ID[ERR<<4 | POS[15:8] | POS[7:0] | VEL[11:4] | VEL[3:0][T[11:8] | T[7:0] | T_MOS | T_Retor
AX: 10
emtix [ oo [ o [ oy [ o o) | o | be | om
KI_OUT: - 0x10041D p des v_des
Gear faotor: 1
D #FEHIEA D, B CAN_ID BE 8 {7 POS Tr@ B EE.
Danping Faster ry ERR BT, FEGRREN VEL SRS
= ; R
S5 o ansmuz T ERLAMEERD
i T_MOS JRBE L MOS MENZE, #UC
. a—gte, D ERES - _ .
Control sattings T_Rotor ZRQHABLEOFIEE, S1°C
? B—wos 3 E——idE
* . b REFSBE SEIE, Ao

Eead Templrite

AR 16 NG, EEREELER 2.

ControlMode

CurrentB¥:

Pdes
Speed KF: 0.613

Speed ET:  0.003

Fosition KF:54

Position EI:0

After modification, a prompt window will pop up: "Parameters written successfully!"

Serial port Set parameters Calibrate Test Farse

Motor Farametsrs Drive parameters
e -
FhaseRes (k) 1607, 178 nk
NPE: 14 3 15 H
PhaseInd(L) 726, 7926 wH L I hee:
FlusLinkaze(™): 0. 005669043 Wb G ! oy a2 Dec: -2 -
Fri Coeff. : 0. 0001607948 CAN ID: 0x01 0T 100 Spasdlingt: 163317
Inertia: 1. 972009E—05 kghn S CAF Tineonts O Overcurrent 03
Anplitude
M 12.5 R Do) Df1) D{2) D[3) D[4] D[s] | DIé) D[7]
. - MST_ID | IDERR<<4 | POS{15:8] | POS[7:0] | VEL[11:4] | VEL[3:0)IT(11:8] | T{7:0] | T_MOS | T_Rotor
. Prompt box X
TIAK : 10
E— =8 LE)] Df4] | D3] | D[] | D[]
KI_OUT: - 0x10( v_des
Parameter written successfully!
Gear faotor: 1
D fir B 1
Danping Factor 4 uxr S EEEE
SR
EEMOs mENEE, RUC
Contrel settings 2 —— ; T_Hoor B RHMBLENFEYEE, S0C X
Read TempWri te E, RERAR Y i, Al
ERA 16 %R, EERRENEE 20,
ControlMode:2:Fos w
CurrentBY: 1000 Pdes
— & k)
Speed KP:  0.613 -]

Speed ET:  0.003

Fosition KF:54

Position EI:0
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(2) Mode Check

After changing the control mode, power the drive again, The data printed through the serial port

after powering on or the information displayed after re-reading the parameters on the parameter

setting page indicates that the mode pointed to by the arrow is the current control mode of the

driver.

(3) Save Zero

Serial port Set parsmeters Calibrate Test Farze

CubeMars Motor Driver—vi.0
Debug Info:

Firmware Version: 4307

Sub Verszion: 003

Imax: 10. 261194

I Offset: 2054, 9399
IV Offset: 2091, 4199
I_W Offset: 2060, 6030

Position Sensor Electrical Offset: —0.8C510
Mechanical Offszet: 59097

futput Position: -—2. 4663

CiN ID: 0x001

MASTER ID: 0000

CAN Baud: 1.00Mbps

Motor Info:

REs = 1507.1753 n0
Ls = T26. 7926 pH
W = 0.0057 Wb
V_BUS=24.1326

Control Mode :

1:MIT Mode

2:position—speed cascade Mode {——
Jizpeed Mode

Entering Motor Mode

In the "Test" page in the main window, click on "Save Zero" under the motor mode.
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Serial port Set parameters Calibrate Test Parze

Position: 10. 18978 rad CAN ID
Master ID 0=z00 Read

Slave ID: 0z01 Set

Control Commands
Ente Savelero Exit

CAN baud rate

1000 ~| kbps [ SET |

MIT Pos Vel

Control Parameter

Fos (1} rad
vel 0 rad/s
N
o .
uI¥ v s
Tor que: —0. 002442003 Hm uIN T wa
Speed O EEM
CAN Data

00 00 00 00 00 00 00 0O
State Moter T Coil T

@ ot 39T

Hi
® Tine 1 | ms

Updat | Clear  Send

Set the motor control mode according to Section 4.4.1, confirm that the current control mode is
MIT mode, and select the corresponding MIT sub-tab in the "Test" page.
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Serial port Set parameters Calibrate Test Parze

1- Position: rad CAE ID
Master ID 0x00 Read

Slave ID 0x01 Set
Contrel Commands

Ente Savelero Exit
CAN baud rate

1000 w kbps SET

¥elocity: radss MIT Fos Fel

Control Farameter

Fos: o rad

uIN - T

Vel: o rad/s

uIN - M

g o

NN -

KD 1]

N gy w
Torque: H-m o

Tor: 0 Hm

HIN - e

CAH Data
7F FF 7F FO 00 00 07 FF
State Motor T  Coil T

o 39T
v WA

@ Tine 1 | ms

Updat Clear Send

Ensure the CAN ID is correct (which can be obtained through serial port print information or

parameter setting page, or set through the read and set buttons on the Test page).

Serial pert Set parameters Calibrate Test Farse
Position: rad CAN TID \

Master ID 0x00 Read
Slave ID: DzO1 Set
Contrel Commands

Ente Sarelero Exit
CAH baud rate

1000~ kbps | SET

Click the "Ente" button in the motor mode bar (the motor defaults to the enabled state upon

powering up). At this time, the driver’s green light will light up, indicating that the motor mode

has been entered.
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Serial port Set parameters Calibrate Test Parze

Position: rad CAN ID
Mazter ID 0x00 Read

Slave ID: 0x01 Set
Control Commands

Ente Savelero Exit
CAN baud rate

1000 ~  kbps SET

¥elocity: radfs MIT Pos Vel

Control Parameter

Fos 1] rad
¥IN - AT
Vel o rad/s
uIN - M
P i} Hir
¥IN M
ED: 0 e /r
N gy %
Torque: Hm
Tor 0 H-m
MIN - 4

CAH Data
7F FF 7F FO 00 00 07 FF
State Moter T Coil T

@ ot 39T

Hi
® Tine 1 | ms

Updat | Clear  Send

MIT mode has three control methods: velocity, position, and torque (for the three control modes,
see 4.4.2.x)

For example: In the "Control Parameters," set the speed to 30r/s, KD to 0.005N*s/r, and all others
to 0, and check the "Timing Send" box, then click the "Update" button and the "Send" button in
sequence, the motor will run at the desired speed, and you can view the parameter curve change
graph on the Test interface.

A\: Note to secure the motor.
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Serial port Set parameters Calibrate Test Parsze

Position:

¥elocity: radis

Torque:

rad

CAN ID

Master ID: Ox00 Read

Slave ID: Ox01 Set

Contrel Commands

Ente Savelero Exit

CA¥ baund rate

1000 e SET

kbps

MT Fos el

Control Parameter

=)

CAN Data
TF FF FF FG 0C 0C 08 OO0
State Motor T Co1l T
o )
v normal operation
Time

1
Tpdat

| ms

Clear Send

According to the test needs, if you need to modify the control parameters to see the changes

during testing, directly modify the parameters on the original interfac
Send" box checked, click the "Update" button to proceed.

To exit testing, click the "Stop" and "Exit" buttons in sequence. The re
light up, indicating that the motor mode has been exited.
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Serial port Set parameters Calibrate Test Farse

Pozition: 5. 456064 rad CAN ID
Master ID: 0x00 Fead

Slave ID: O0z01 Set
Control Commands

Ente  Savelero_  Exit
CA¥ baud rate

1000 ~w kbps SET

¥elocity: 27 15751 rad/s MIT Fas Vel

Control Parameter

Fos 1] rad
uIK - WA
20 - 12.5
i Vel 30 radfs
uIN -

K [} W
‘ LILE MaX
KD 0.006 messy
U g 2R

Torque: 0. 007326007 Fm 0.0 5.0

Tor 0 Fm
10 MIN - A

CAN Data

7F FF FF FO 00 00 £7 FF
State Motor T Coil T

o 36T
v

normal operation

@ Tine 1 | ns

5,000 Updat1 Ele; | Stop |

Before setting the parameters, pay attention to the initial position of the motor, and use this as a

reference to set the parameters.

Fosition: 5. 425155 rad CAN ID

Master I0:  0x00  Read
Slave ID: 0xz01 Set
Control Commands

Ente SaveIero  Exit

CAN baud rate

1000 ~ kbps SET

4,000 5,000

In the "Control Parameters," set the position to rotate the motor to a specified position, for
example: In the "Control Parameters," set the position to 1rad, KP to 0.123N/r, KD to 0.005N*s/r,
and all others to 0, and check the "Timing Send" box, then click the "Update" button and the
"Send" button in sequence, you can view the parameter curve change graph on the test

interface.

A\: Pay attention to the motor's initial position, when setting the "Position" parameter in the
control parameters column, avoid a large gap from the initial position to cause motor impact.
Note to secure the motor.
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Serial pert Set parameters Calibrate Test Farse

Position: rad CAN ID
Master ID: 0x00 Read

Slave ID: 0xO1 Set
Control Commands

Ente  Savefero  Exit
CAN baud rate

1000~ kbps  SET

¥Yelocity: radss T Fos Vel

Control Farameter

2 Fus 1 rad
N - P
20 el 0 rad/s
MIN - MAY
KF: 0.123
- ¥IN .
0 o
KD 0. 005
uIY gy
Torgque: Fm o
Tor: o Hm
uIN - uw
CAF Data

7F FF FF FO 00 00 £7 FF
State Motor T Coil T

oz 3TC
S

normal oparation

@ Tine 1 | ms

Updat Clear Send

5

According to the testing needs, if you need to modify the control parameters to see the changes
during testing, directly modify the parameters on the original interface, and keep the "Timing
Send" box checked, click the "Update" button to proceed.

To exit testing, click the "Stop" and "Exit" buttons in sequence. The red light on the driver will
light up, indicating that the motor mode has been exited.
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Serial port Set parameters Calibrate Test Parse

Position: 09100099 rad

Yelocity: 002197802 rad/s

Torque: 0. D07326007 i

Set the desired torque in the "Control Parameters," for example: set the torque to 0.03N-m in the
"Control Parameters," set all other parameters to 0, and check the "Timing Send" box. Click the

"Update" button and then the "Send" button to view the parameter curve change graph on the

Test interface.

A\: Ensure the motor is secured. Under no-load conditions, even a small torque setting can cause

the motor to accelerate to maximum speed.
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CAN ID
Master ID: Ox00 Read

Slave ID: Ox01  Set

Contrel Commands

[Ente]  SareZero _ Exit
2

CAN baud rate

1000 ~ kbp= SET

MIT Fos ¥el

Control Parameter

Fos 1 rad
Iy - wx
Yel 0 radfs
urs - i

K 0.123 WA
N - i
o HD 0. 005 Hrsfr
T g uax

Tor 0 e
o - i

CAN Data

BA 3C 7F FO 01 00 47 FF
State Meter T Coil T

o 3810
S

normal operation

Time 1 w|ns

Updat Clear Stop
1 =y
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Serial port Set parameters Calibrate Test Parse
Position: rad CAN ID
Master ID: 0x00  Read

! Slare ID 0xOL  Set
! Control Commands

Ente Savelero Exit
CAH baud rate

o 1000~ khps | SET

¥elocity: radfs T Fos el

Control Parameter

Fos: o rad
-
o

uIN -

KF o
o

Torque:

¥IN

Fm
1 "-* Tor: 0.03 ¥
- :

CAN Data
7F FF 7F FO 00 00 08 05
State Moter T Coil T
v 0T 39T
normal operation

Time 1 | ms

Updat | | Cleaz ggpSend
3

To exit testing, click the "Stop" and "Exit" buttons in sequence. The red light on the driver will

light up, indicating that the motor mode has been exited.

Position: 5. 007439 rad CAN ID
Mazter I 0x00 Read

Slave ID 0x01 Set

Control Commands

Ente SaveZera Exit
2— .

CAN baud rate

1000~ kbps | SET

rad

¥elocity: 0. 974359 radis ;T Foz Vel

Control Paremeter

]
-

VIN .
il
MIN -
Torque: 0. 01221001 o <
Tor: 0.03 Hm
o MIN - s
’ CAN Data
0 TF FF TF F0 00 00 08 05
State Motor T Coil T
v o 391
- normal operation
-10 Time 1 | ms
0 1,500 2 E E 0 15 ¢ Updat | | Clesr i [Stap
1 —

https://www.cubemars.com/



https://store.cubemars.com/

@ —

Set the motor control mode according to Section 4.4.1, and confirm that the current control

mode is the Position-Velocity mode. Select the corresponding "Position" sub-tab in the "Test"

page.

Serial port Set parameters Calibrate Test Farse
Position: rad CAN ID
Master ID: 0x00 Read

Slave ID: 0xO1 Set
Control Commands

Ente Savelero Exit
CAH baud rate

1000 ~  kbpz SET

Velocity: radfs mr Fos Vel

Control Parameter

Poz o rad

Vel: o rad/s

Ensure the CAN ID is correct (which can be obtained through serial port print information or the

parameter setting page, or set through the read and set buttons on the test page).

Serial pert Set parameters Calibrate Test Farse

Posi tion: rad CAN TD \

Master ID:  OxO0  Read
Slave ID: 0xO1 Set
Contrel Commands

Ente  SaveZaro  Exit

CAH baud rate

1000~ kbps | SET

Click the "Ente" button in the motor mode bar (the motor defaults to the enabled state upon

powering up). At this time, the green light on the driver will indicate that the motor mode has

been entered.
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Serial port Set parameters Calibrate Test Parse

Position:

rad/s

Torque:

Before setting parameters, pay attention to the motor's initial position and

¥elocity:

for parameter settings

[Position: 5. 42615

—
0 500 500 3,000 4,500

vad |

Set the desired speed to rotate to a specified position in the "Control Parameters,"
set the position to 5rad and the speed to 2rad/s in the "Control Parameters."

Slave ID

B Tine

CAaH ID
Master ID

0x00 Read

0x01 Set

Control Commands

Ente SaveZero Exit

CAH baud rate

1000 ~ SET

kbps

Vel

Control Parameter

M7 Foz

Fos o rad

radfs

Spexd 0

CAN Data
00 00 OC OC 00 00 OC OC
State Motor T Coil T
o 39°1C

Q7 normal operation

1

| m=

Updat Clear Jend

use it as a reference

CAR 1D

Master ID: 0x00 Read
Slave ID: 0OxO1 Set
Control Commands

Ente Sarelero Exit
CAN baud rate

100 ~  kbps SET

for example:
Check the "Timing

Send" box, click the "Update" button, and then the "Send" button to view the parameter curve

change graph on the test interface.

A:

Ensure the motor is secured.
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Serial port Set parameters Calibrate Test Parze

Position: rad CAE ID
Master 1D: 0200 | Read

Slave ID: 0x01 Set
Control Commands

Ente Savelero Exit
CAN baud rate

1000 ~ kbps  SET

Velocity: radfs mr Fos Vel

Control Parameter

Fos 5 rad
Vel 2 rad/s
an MIN MAK
-20 o r
A4 MIN ¥ 1
Torque: H-m uIN T wax

Speed 190986 RFM

CAN Data
00 0C 00 0O OC 00 0O 0O
State Motor T Coil T
& oz 39T
normal operation

@ Tin: 1 | ms

Updat Clearlend
4

According to testig needs, if you need to modify control parameters to see changes during testing,
directly modify the parameters on the original interface, keep the "Timing Send" box checked,
and click the "Update" button to proceed.
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Serial port Set parameters Calibrate Test Farse

Position: 2. 746433 rad CAR ID
Mazter ID: OxOO Fead

Slave ID: 0x0O1 Set
Control Commands

[ Savelero |  Exit

2
CAN baud rate

Ente

1000 ~  kbps  SET

¥elocity: 1. 912088 radis mT Fos Vel

Control Parameter

Pas 5 rad
Vel: 2z radfs
-
o, N
uIN ¥ N

Torque: 0. 007326007 Hm uIN T MAY

Speed  19.0936 REM

CAN Data
00 00 AQ £0 00 OO OO 40
State Moter T Coil T
o 01T
Qy normal cperation

@ Tin: 1 s

sopo Updat Clear Stop

T
To exit testing, click the "Stop" and "Exit" buttons in sequence. The red light on the driver will

light up, indicating that the motor mode has been exited.

Set the motor control mode according to Section 4.4.1, and select the corresponding "Velocity"

sub-tab in the debugging page.

Serial port Set parameters Calibrate Test Farze
Position: rad CAN ID
Master ID: 0x00 Read

Slare ID: 0xO1 Set
Control Commands

Ente Savelero Exit
CAH baud rate

1000 ~  kbpz SET
Faz Vel

Yelocity: rad/s MIT 1

Control Parameter

Ensure the CAN ID is correct (which can be obtained through serial port print information or the

parameter setting page, or set through the read and set buttons on the test page).
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Serial port Set parameters Calibrate Test Parse

Slave ID 0x01 Set
Control Commands

Ente SaveZero Fxit

CAF baud rate

Position: rad CAR TD \
1000~ kbps | SET

Master ID 0x00 Read
10

Confirm that the motor input power is stable, the S-link connection is normal, and the motor is in

velocity mode. After successfully connecting with the upper computer, click the "Ente" button in
the motor mode bar (the motor defaults to the enabled state upon powering up). At this time,
the green light on the driver will indicate that the motor mode has been entered.

Serial pert Set parameters Calibrate Test Parse
Position: rad CAN ID
Master T0:  0x00  Kead

15 Slave ID: Ox01 Set
10 Control Commands

Ente SaveTero Exit
-5 CAN baud rate
-10 1000 ~  kbps SET

¥elocity: radfs flans Pos ¥al

Control Parameter

; Vel: o Fedfs
“h MIN Ay
20 S 3 it
=40 ¥IN ¥ Max

Torque: Fm uIN T Ay

Speed  0.0000 EFM

CAN Data
€0 00 20 £1
State Moter T Ceil T
> 0T w01
normal operation

@ Tine 1 s

Updat |  Clear | Send

Set the desired speed in the "Control Parameters," for example: set the speed to 2rad/s in the
"Control Parameters." Check the "Timing Send" box, click the "Update" button, and then the

"Send" button to view the parameter curve change graph on the test interface.

A\: Ensure the motor is secured.
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Serial port Set parameters Calibrate Test Farse

Pozition: rad CAF ID
Master ID: 0x0O Read

Slave ID: OxO1 Set
Contrel Commands

Ente Savelera Exit
CAN baud rate

1000 «  kbps  EET

Yelocity: redfs mT Fos el

Contrel Parameter

Vel 2 rad/s
a0 MIN W
a0 - P
Al MIN v e
Torque: Fm MIN T Max

Speed 13,0936 REM

CAN Data
00 00 20 £1
State Motor T Coil T
o 101C
Q? normal operation

B Tine 1 ~|ms

Updat  Clearay Send
3

According to testig needs, if you need to modify control parameters to see changes during testing,
directly modify the parameters on the original interface, keep the "Timing Send" box checked,
and click the "Update" button to proceed.

To exit testing, click the "Stop" and "Exit" buttons in sequence. The red light on the driver will

light up, indicating that the motor mode has been exited.
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Serial pert Set parameters Calibrate Test Farse

Foxition: —10. 3809 rad CAN ID
Master II:  0x00 Read

Slave ID: 0x01 Set

Control Command=

Ente  Savelero _ Exit
2

CAN baud rate

1000 ~  kbps SET
4,000 500 5,000

Yelocity: 2. 07326 rad/s MT Fas Vel

Control Parameter

Vel 2 radis
M¥IN LE
B 4
N ¥ u

Torgue: 0. 007326007 Hm MIN T A

Speed 19,0986 EFM

CAN Data
¢ 00 00 40
State Motor T Coil T
v ol ) o
normal operation

© Tine 1 | ms

00 Updat  Clear o ["Siop |

PWM pulse control allows input of a PWM signal with a frequency of 50Hz and pulse width range
of 800-2200us. You can switch between velocity and position control modes in the upper
computer control mode (refer to Section 4.4.1 for control mode settings).

A\: In cases where PWM and CAN coexist, CAN has the highest priority, meaning that only CAN
control commands are received at this time, and PWM control is ignored.

Confirm that the motor input power is stable, the PWM connection is normal, and before
powering up, push the PWM input to the longest pulse width position. Then, a green light will
indicate that the program has entered the PWM input calibration function, and within 3 seconds,
sample the longest pulse width time. When the motor's red and green lights are off, it indicates
that the long pulse width data collection is complete, and the process moves to the next stage.
Within 2 seconds, please push the PWM input to the shortest pulse width position, and then the
green light will come on again, indicating entry into low pulse width data collection. When the
red and green lights are off again, it indicates that the long and short pulse width calibration is
complete. After that, the driver will write the data into the driver, and the red light will flash for 5
seconds. Please center the PWM position during this time. After the red light flashing is complete,
the driver will automatically restart, and the calibration will be complete.
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4.4.5.1Velocity Control

Confirm that the motor input power is stable, the PWM connection is normal, and the motor is in

velocity mode.

Vmax

0

—Vmax

Vmax is the VMAX parameter set in the driver's control amplitude, Max is the maximum pulse
width time of the input PWM, and Min is the minimum pulse width time of the input PWM.

Amplitude
FMAY - 12.5
VM 30
MM : 10
KT_OUT: 0
Gear factor: 1
Damping factor 4

4.4.5.1 Position Control

Confirm that the motor input power is stable, the PWM connection is normal, and the motor is in

position-velocity mode.
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Pmax

0

—Pmax

Pmax is the PMAX parameter set in the driver's control amplitude. In this mode, the speed is
limited to VMAX, Max is the maximum pulse width time of the input PWM, and Min is the
minimum pulse width time of the input PWM.

Ampli tude
FMAY : 12.5
VMAY : 30
THAX : 10
KT 01T o
Gear factor: 1
Damping factor 4

4.5 Firmware Upgrade

When there are new functions in the firmware or an upgraded version to solve bugs, users can
upgrade through the serial port to resolve issues and use new functions. Before use, connect the
serial port, then click on "Open File," choose the corresponding firmware, confirm, and then click
on "Upgrade." Wait for the upgrade progress bar to complete, or observe whether the upgrade is
complete through the serial port interface.

Firmware upgrade - | [) APP_TM_4307_03.bin 2024/11/11 9:41 BIN 3X#% 48 KB
o =
ReadVesion 0 55
Firoware REV: 4.3.0.7 u amﬁ 2
Bootloader REV: 3.0.0.2
@ Orenile ) () Vperads > & WPSEak

Prog‘& 0% \' W R
4

1
Calibration SHEEN): | b3zt (bin)

O Calibrate C) F17F(0) B

nrimavy encnd

3
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MOTIVATE ADVANCED ROBOTIC SYSTEM

Serial port Set parameters Calilvate Test  FParse

Entering Hotor Mode

Commands :

m — Motor Mode

z — Set Zero Position

esc — Exit to Nenu
SEIERIRISIELT ok
RIS oK
AR IREALL 0K
MRS ok
EEEAIRISRRIH 0K
Edusttiedian B

| Update firmware completed!!! |

A\: Please strictly follow the specified voltage, current, power, and temperature. Our company
will not assume any legal responsibility for harm to the human body or irreversible damage to the
drive board and motor caused by improper operation of this product.

5. Driver Board Communication Protocol and Description

The motor protocol is a CAN protocol, using a standard frame format with a fixed baud rate of
1Mbps. It can be divided into receive frames and feedback frames based on functionality. Receive
frames are control data received for implementing command control of the motor; feedback
frames are status data sent from the motor to the upper controller. Depending on the different
modes selected for the motor, the receive frame format definition and frame ID vary, but the

feedback frame is the same in all modes.

The standard frame format is below:
Can ID bits [10]-[8] [7]-[0]

Field name Control mode Source node ID

Control mode has{0,1,2} the three features corresponding to 3 control modes.
- MIT mode: 0;

- Position/Velocity mode: 1;

- Velocity mode: 2.

Universal CAN Commands

Commands CAN Data Bits

Enter Motor Control Mode OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,0XFC

Exit Motor Control Mode OxFF, OXFF, OXFF, OxFF, OxFF, OxFF, OxFF, OXFD

Set Motor Current Position
7 OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OXFE
o Zero

Clear Errors OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OXFB
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MOTIVATE ADVANCED ROBOTIC SYSTEM

5.1 MIT Mode Control Mode and Description

The MIT mode can flexibly set control ranges (P_MAX, V_MAX, T_MAX). The driver converts
received CAN data into control variables, calculates the torque value as the current setpoint for

the current loop, and the current loop ultimately reaches the given torque current according to

its adjustment rules. The control schematic is as follows.

T ref M igref

idref

Based on the MIT mode, various control modes can be derived. For example, when kp=0 and kd

is not 0, giving v_des can achieve uniform rotation; when kp=0 and kd=0, giving t_ff can achieve a

given torque output.

A: When controlling position, kd cannot be assigned 0, otherwise it will cause the motor to

oscillate and even go out of control.

MIT Mode Data Transmission Definition:

Data Bit

Range

Data|0]

0~0xff

Data[1]

0~0xff

Data|2]

0~0xff

Data|3]

0~0xff

Corresponding

Variable

Position bit 15-8

Position bit 7-0

Speed bit 11-4

Speed bit 3-0, Kp
bit 11-8

Data Bit Data[4] Data|5] Data[6] Data[7]
Range 0~0xff 0~0xff 0~0xff 0~0xff
Corresponding . . Kd bit 3-0 :
. Kp bit 7-0 Kd bit 11-4 . t_ff 7-0 bit
Variable t ff 11-8 bit -
Where:

- The position range of -12.5 to 12.5 represents -12.5 to 12.5 radians;

- The speed range of -200 to 200 represents -200 to 200 revolutions per second;

- The Kp range of 0 to 500 represents 0 to 500 Newtons per radian;
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- The Kd range of 0 to 5 represents 0 to 5 Newton-seconds per radian;

- The t_ff range of -10 to 10 represents -10 to 10 Newton-meters.

void ctrl_motor(CAN_HandleTypeDef* hcan,uintl6_t id, float _pos, float _vel, float _KP, float _KD,
float _torq){

uintl6_t pos_tmp,vel_tmp,kp_tmp,kd_tmp,tor_tmp;

pos_tmp = float_to_uint(_pos, P_MIN, P_MAX, 16);

vel_tmp = float_to_uint(_vel, V_MIN, V_MAX, 12);

kp_tmp =float_to_uint(_KP, KP_MIN, KP_MAX, 12);

kd_tmp = float_to_uint(_KD, KD_MIN, KD_MAX, 12);

tor_tmp = float_to_uint(_torg, T_MIN, T_MAX, 12);

hcan->pTxMsg->Stdld = id;

hcan->pTxMsg->IDE = CAN_ID_STD;

hcan->pTxMsg->RTR = CAN_RTR_DATA;

hcan->pTxMsg->DLC = 0x08;

hcan->pTxMsg->Data[0] = (pos_tmp >> 8);
hcan->pTxMsg->Data[1] = pos_tmp;

hcan->pTxMsg->Data[2] = (vel_tmp >> 4);
hcan->pTxMsg->Data[3] = ((vel_tmp&O0xF)<<4)|(kp_tmp>>8);
hcan->pTxMsg->Data[4] = kp_tmp;

hcan->pTxMsg->Data[5] = (kd_tmp >> 4);
hcan->pTxMsg->Data[6] = ((kd_tmp&O0xF)<<4)|(tor_tmp>>8);
hcan->pTxMsg->Data[7] = tor_tmp;

HAL_CAN_Transmit(hcan, 100);

When sending packets, all numerical values must be converted to integer numbers using the

following function before being sent to the motor.

int float_to_uint(float x, float x_min, float x_max, unsigned int bits){
/// Converts a float to an unsigned int, given range and number of bits ///

float span = x_max - x_min;

if(x < x_min) x = x_min;

else if(x > x_max) x = x_max;

return (int) ((x- x_min)*((float)((1<<bits)/span)));
}
The conversion function requires determining the maximum and minimum values for
proportional conversion, which are queried on the parameter setting page. The default maximum
and minimum values for KP and KD are 0.0 to 500.0 and 0.0 to 5.0, respectively. Pos, Vel, and
Torque are preset to =12.5, =200, and =+ 10, respectively, and these three parameters can be
adjusted according to the actual parameters of the motor. When sending control commands, it is

essential to maintain consistency with the set values.
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Amplitude
FMA: 12.5
VLA 5 200
TMA : 10

5.2 Position/Velocity Mode Control Mode and Description

The position cascade mode is a control mode that uses three cascaded loops. The position loop
serves as the outermost loop, and its output serves as the setpoint for the velocity loop, while
the output of the speed loop serves as the setpoint for the innermost current loop, which
controls the actual current output. The control schematic is shown in the following figure:

V_dES -D iqref
o
- idref

p_des is the target position for control.v_des is used to limit the maximum absolute speed during

p_des >

e m

motion.

If controlled with the recommended control parameters, the position-velocity mode can achieve
good control precision with a relatively smooth control process, but the response time is
relatively long. In addition to v_des other configurable parameters include
acceleration/deceleration, which can be adjusted to reduce additional oscillations during the

control process.

A\: The units for p_des and v_des are rad and rad/s , and the data type is float. The damping
factor must be set to a non-zero positive number, refer to the notes for the speed mode.
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Position/velocity Mode Data Transmission Definition :

Data Bit Data[0] Data[1] Data[2] Data[3] Data[4] Data[5] Data[6] Data[7]
Range 0~0xff 0~0xff 0~0xff 0~0xff 0~0xff 0~0xff 0~0xff 0~0xff
Corresponding | Position | Position | Position | Position | Speed Speed Speed Speed
Variable bit 7-0 bit 15-8 bit 23-16 | bit 31-24 | bit 7-0 bit 15-8 bit 23-16 | bit 31-24
Where:

- The position is of float type, and the range -12.5 to 12.5 represents -12.5 to 12.5 rad;
- The speed is of float type, and the range -200 to 200 represents -200 to 200 rad/s.

void ctrl_motor2(CAN_HandleTypeDef* hcan,uint16_t id, float _pos, float _vel){
uint8_t *pbuf,*vbuf;
pbuf=(uint8_t*)&_pos;
vbuf=(uint8_t*)&_vel;

hcan->pTxMsg->Stdld = id;
hcan->pTxMsg->IDE = CAN_ID_STD;
hcan->pTxMsg->RTR = CAN_RTR_DATA;
hcan->pTxMsg->DLC = 0x08;
hcan->pTxMsg->Data[0] = *pbuf;
hcan->pTxMsg->Data[1] = *(pbuf+1);
hcan->pTxMsg->Data[2] = *(pbuf+2);
hcan->pTxMsg->Data[3] = *(pbuf+3);
hcan->pTxMsg->Data[4] = *vbuf;
hcan->pTxMsg->Data[5] = *(vbuf+1);
hcan->pTxMsg->Data[6] = *(vbuf+2);
hcan->pTxMsg->Data[7] = *(vbuf+3);

HAL_CAN_Transmit(hcan, 100);

5.3 Velocity Mode Control Mode and Description

The velocity mode allows the motor to operate stably at the set speed, with the control

schematic diagram as follows:
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v_des igref

idref

A : v_des (rad/s), and the data type is float. If you want to use the upper computer to
automatically calculate parameters, it is necessary to set the damping factor to a positive
non-zero number. Typically, the value ranges from 2.0 to 10.0. A damping factor that is too small
will cause speed oscillations and a large overshoot, while a damping factor that is too large will
result in a longer rise time. The recommended setting value is 4.0.

Velocity Mode Data Transmission Definition:

Data Bit Data[0] Data[1] Data[2] Data[3]

Range 0~0xff 0~0xff 0~0xff 0~0xff

Corresponding . . . .
Speed bit 7-0 Speed bit 15-8 Speed bit 23-16 Speed bit 31-24

Variable

Where: The speed is of float type, and the range -200 to 200 represents -200 to 200 r/s.

void ctrl_motor3(CAN_HandleTypeDef* hcan,uint16_t id, float _vel){
uint8_t *vbuf;
vbuf=(uint8_t*)&_vel;

hcan->pTxMsg->Stdld = id;
hcan->pTxMsg->IDE = CAN_ID_STD;
hcan->pTxMsg->RTR = CAN_RTR_DATA;
hcan->pTxMsg->DLC = 0x04;
hcan->pTxMsg->Data[0] = *vbuf;
hcan->pTxMsg->Data[1] = *(vbuf+1);
hcan->pTxMsg->Data[2] = *(vbuf+2);
hcan->pTxMsg->Data[3] = *(vbuf+3);

HAL_CAN_Transmit(hcan, 100);
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5.4 CAN Feedback Message Protocol

The feedback frame ID is set by the upper computer (Master ID) and default is 0. It primarily
provides feedback on the motor's position, speed, and torque information. The frame format is
defined as follows:

Data Bit Data[0] Data[1] Data[2] Data[3]
Range 0~0xff 0~0xff 0~0xff 0~0xff
Corresponding ERR 7-4bits - . - . - .
Position bits 15-8 Position bits 7-0 Position bits 11-4
Variable CAN ID 3-Obits
Data Bit Data[4] Datal[5] Data[6] Data[7]
Range 0~0xff 0~0xff 0~0xff 0~0xff
. . . Motor
Corresponding Speed bits 3-0 . Drive temperature .
. . Torque bits 7-0 . temperature bits
Variable Torque bits 11-8 bits 7-0 05
Where:

ID is of int8 type, taking the lower 8 bits of CAN_ID;

ERR is of int8 type, with corresponding codes as follows:

0 — Disable;
1 — Enable;

— Over-voltage;
— Under-voltage;

8
9
A — Over-current;
B — MOS over-temperature;
C — Motor winding over-temperature;
D — Communication loss;
E — Overload.
The range -12.5 to 12.5 represents -12.5 to 12.5 rad;
The range -200 to 200 represents -200 to 200 r/s;
The range -10 to 10 represents -10 to 10 N-m;
The drive temperature is of int8 type, with a range of -128 to 127° C;

The motor temperature is of int8 type, with a range of -128 to 127° C.

void motor_receive(float *motor_pos, float *motor_spd, float *motor_t, int_8 *temp1, int_8
*temp2, int_8 *error, rx_message) {
int_8 err_int = (rx_message)->Data[0] >> 4;

int16_t pos_int = (rx_message)->Data[1] << 8 | (rx_message)->Data[2];
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int16_t spd_int = (rx_message)->Data[3] << 4 | (rx_message)->Data[4] >> 4;
intl6_tt_int = ((rx_message)->Data[4] & OxF) << 8 | (rx_message)->Datal[5];
&motor_error = (rx_message)->Data[0] >> 4; // Motor error code
&motor_pos = uint_to_float(pos_int, P_MIN, P_MAX, 16); // Motor position
&motor_spd = uint_to_float(spd_int, V_MIN, V_MAX, 12); // Motor speed
&motor_t = uint_to_float(t_int, T_MIN, T_MAX, 12); // Motor torque
&motor_templ = (rx_message)->Data[6]; // Drive temperature
&motor_temp?2 = (rx_message)->Data[7]; // Motor temperature

When receiving packets, the position, speed, and torque need to be converted to floating-point
numbers using the following function:

float uint_to_float(int x_int, float x_min, float x_max, int bits){

/// converts unsigned int to float, given range and number of bits ///

float span = x_max - x_min;

float offset = x_min;

return ((float)x_int)*span/((float)((1<<bits)-1)) + offset;
1
The conversion function requires determining the maximum and minimum values for
proportional conversion, which are queried on the parameter setting page. The default maximum
and minimum values for KP and KD are 0.0 to 500.0 and 0.0 to 5.0. Pos, Vel, and Torque are
preset to 12.5, =200, and =+ 10, respectively, and these three parameters can be adjusted
according to the actual parameters of the motor. When sending control commands, it is essential
to maintain consistency with the set values.

Amplitude
FMA: 12.5
VLA 5 200
TMA : 10

5.5 CAN Port Control Command Examples

Format frame: Standard frame-Data frame (with motor ID 0X10 as an example)

Descriptions

Kd set 0.005
0001 7F FF 83 00 00 00 47 FF
Speed set 6rad/s
MIT speed
Kd set 0.005
0001 7F FF 7C EO 00 00 47 FF
Speed set -6rad/s
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