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1. Overview

1. Drive size parameter

Standard Edition
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2. Drive interface definition

FWM

ﬁ?ivﬁ%$

_l

ENCODER2

* The interface definition of the standard version is consistent with that of the high—power version
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3. Driver pin definition

GND 5V §

OND
OAN L

ENCODER2

A GND B

* The pin definition of the standard version is the same as that of the high—-power version

4. Electrical parameters

Parameter Numerical value Explain

Rated voltage 0-26V

Rated current (2A) 3A

Peak voltage 30V

Peak current (4A) 6A * Operating current setting greater than

(24) 3A requires additional heat sink

Single—-lap  position | 14 bits

accuracy

Master control chip GD32

Interface parameters Explain
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PWM Control the motor rotation according to the configuration mode

(position/speed/torque), with 5V power supply

ENCODER2 The second encoder interface is used to set up the absolute position
RS485 Driver parameter adjustment interface, firmware upgrade interface
CAN Bus control interface, compatible with MIT control protocol

* Parameters in parentheses are standard version parameters

2. Configuration instructions via RS48b

RS485 baud rate fixed 19200, 8-bit data, no check, lstop bit
All commands end with 0x0D 0x0a (carriage return—line feed)

All data written through the RS485 interface are stored in the chip and will not be lost in case of power failure.

1. Introduction to the first-level directory

EfeD sO8E S5 =22 £xps HIE 25 BEEE JdhtE
(%0 V0 AO0MDADMD WToBL P

Version: 1.10

ADCL: 0433543 ADCZ: 0.437738 ADC3 : 0.497335

= MotorRun
MotorBunBackward
ReztMode
ProgramFunMode
CalibrateEncoder
Setup
SetZerofosition
UpdateFirmware
ExitToMenu

@ orhH W AR D

_ﬁﬁﬁElﬂFYWW““Mm““““m““”mMHml“B“KEEK#Iﬁ&lﬁﬁﬁzr"ﬁm I Engish RE58 |18 —
jﬁl:l—:—']cnms USE Serial Fort ~rmEs  meE I,— BREEE [ e - e WFMmﬁ !
@ xmEn|¢  EZS0RE| [ MERSERT, o0 [20 mo g1 =8 Z[ERE - |htgNore -]

I ATS @ TR BEE: 10 -] :

ATERNERSIONE | o o
Rt (& 2| |

www.daxia.com |5:0 |R:258 |cOMB BfIFF 19200bps,8,1,None,None A

m — Motor Run Mode

Forward operation of motor

Speed Mode—32 RPM

Moment Mode—1 NM

Position Mode-Locked at the current position

b — Motor Run Backward Mode
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The motor rotates in the reverse direction
Speed Mode- (-32 RPM)

Moment Mode—1 NM

Position Mode-Locked at the current position
r — Rest Mode

The motor stops

p — Program Run Mode

Set the operating mode

¢ — Calibrate Encoder

Calibrate motor encoder 1

s — Setup

Drive parameter settings

7z — Set Zero Position

Set zero position of motor position

f - UpdateFirmware

Upgrade the system firmware

e — Exit to Menu

Exit the menu
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2. Introduction to the secondary directory

1) p = Program Run Mode

BRRD SOEE Dr &2 S35 18 28 BEE AdWs
10 ‘.-’\Q WO4040ND VT oBL -

Version:

ADCL: 0433543 ADCZ: 0.437738 ADC3 : 0.497335

MotorFun
MotorRunBackward
RestMode
ProgramFunMode
CalibrateEncoder
Setup
SetZerofosition
UpdateFirmware
ExitToMenu
MotorMode

Lim il omontd R o3

e T T T O O O A A |

Commands:

7 — Position Mode
= = Spead Mode

= Current Mode
= Custom Mode
= Exit to Menu

LR

JEE@EJﬂFY#W““““”““““““WmMHWQHB“{Eﬁi#lﬁ&lﬁﬁﬁg"‘ﬁm I Engish 2758 |47 —
jﬁl:l—:—'lcnms USE Serial Fort ~rmEs  meE I,— BREEE [ e - e |_1DUU ST
@ xmEn|¢  EZE0RE| [ neERmsEeT S0 [20 mo g1 =8 Z[ERE - |htgNore =

[” RTS ¥ DTR 5&#%119200 ;I i 5

AT EEST MR Esscominit o

EEIMErEEES L 2
[HEBENS. 13. 1] *SESMALGEREF 5 *RT-ThreadthEARTHERBRERGR K3 — N iFi S RE8268 R HFRT-Thread JBINTH
www.daxia.com |[5:3 |R:385 |cOME B§TFF 19200bps,8,1 None,None __

p — Position Mode

Location mode

s — Speed Mode

Speed mode

¢ — Current Mode

Moment mode

t — Custom Mode

* Custom mode (not available for retail)
e — Exit to Menu

Return to the previous menu
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2) s — Setup

|r| et

sOEE S5 BE £S5 NIE = EEFE sofeE
Cwrrent Meode

Custom Mode
Exit to Memu

»

|

Mot orFun

Mot orBunBaclo ard

ReztMaode

FrogramBunMode

CalibrateEncoder

Setup

SetZeroPosition

TpdateFirmware

ExitToMemm —

@ orH oMo RS
[ O T R R T R

Configuration Options

prefix parameter min  max current walue

b Current Bandwidth (Hz) 100 2000 1000.0

b:] P (Fosition) 1 100 50.0

d D (Fositiom) i} 100 50.0

x Mik (Fosition) 1 o 1.0

i CAN ID 0 127 1 =
m CAN Master ID 0 127 100 3
1 Current Limit (&) oo 40 3.0

t CAN Timeout (cycles) 0 = none) 0O 100000 0

To change a walue, type " prefix’’walue’ ' ENTER
i.e. "bl000"* ENTER

e — Exit to Memm

| HigEO | #T;FE{#IIzrs\Administrator\]]esktop\GD32EIU3_1.Ug.bin Eﬁzﬁ:! {éﬂii HEEEIT Ba T Eng|isi {2EEd | —
ﬁﬁDE—:]CUMB USE Serial Port | EIET {2resiE |I‘ B ARRTI T ENEIE [ SRR 1000 n=C VODIEIZERET
@ 0 |@  EZE0LE| [ meEReT, i [20 mefz[l =% 2R |miEgNone |

[~ RTS ¥ DTR Eﬂiﬁizhﬂm vﬂ

F

AT BT IR RESSCOMER T 5 |

o mEoraEes | B B -
[HEEIVS. 1311 kSEHESHTHHAGERAR I kET-TheeadhE AR ERBRERG AF— AP S RE0266T 1R -Thread HSIMTRY

www.daxia.com [5:9 |R:1197 |comse B47FF 19200bps,8,1,None,None . _.

b - Current Bandwidth (Hz)
The specified current loop bandwidth range is 100-2000 in Hz. The larger this value is, the higher
the dynamic response of the motor will be.
p — P (Position)
The P parameter when PWM controls the position loop, the greater the P, the greater the motor hardness
d — D (Position)
D parameter when PWM controls the position loop, the larger D is, the larger the motor damping is
* Note that the above two items are invalid for can control, only for PWM control
x — MAX(Position) Pmax
Can controlled maximum number of turns
The maximum number of turns of can control is + —1 when Pmax = 1 without end encoder.
The maximum number of turns for Pmax = 1 can control with end encoder is +-0.5 turns, and Pmax needs
to be fixed to 1
i — CAN 1D
Local can ID 0 —— 127
m — CAN Master ID

Host can ID 0—127
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Can bus IDs are not repeatable, so be careful not to set the device IDs to the same values
1 - Current Limit (A)
Maximum current 0 - 4A (standard version) 0-6A (high power version)
t — CAN Timeout (cycles) (0 = none)
Timeout setting of can communication in ms
When the set time is exceeded, the equipment will automatically stop the motor. This function is used
to prevent the motor from misoperation caused by communication failure.
e — Exit to Menu

Return to the previous menu

3. Connection method of serial port assistant configuration driver

1) Prepare and connect the USB to RS485 converter

T/R+

USB % Rs485 1%

MBI RN T/R-
i T/R-
H{h. GND
T/R+
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2) Link Driver

3) Power on 24V and configure CAN  ID, current and other relevant parameters through serial port assistant
3. Introduction to drive mode
1. Introduction to PWM Control Mode

PWM signal frequency 50-1000Hz, pulse width 0.8ms—2ms, 1.4bms—1.55ms is the dead zone of the middle position, and
the motor does not work

According to the motor operating mode
1) Constant torque control mode

Pulse width time = t unit ms, t > 1.55 forward operation, t < 1.45 reverse operation
Forward rotation:

Torque = (t - 1.55) * 2.5 units NM

Reverse:

Torque = (1.45 - t) * 2.5 units NM

2) Speed control mode

Pulse width time = t unit ms, t > 1.55 forward operation, t < 1.45 reverse operation
Forward rotation:

Speed = (t - 1.55) * 1000 units RPM
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Reverse:

Speed = (1.45 - t) * 1000 units RPM

3) Position control mode

The position is always maintained and the motor works continuously
Position = (t - 1.5) * 1.952 unit circle

The Position symbol represents the direction of motor deflection

When the PWM signal is active, the motor only responds to the PWM signal

When the PWM signal is invalid, the motor responds to the CAN command

2. Introduction of CAN bus control mode

CAN rate fixed 1Mbps

CAN slave address: slave addr is designated by the serial port, representing the local address

CAN host address: master addr is specified by the serial port, representing the address of the control end

The CAN working mode is slave receiving—response. The slave does not actively send data to the bus. Only when it
receives data, it responds to the master. The master controller actively sends data to all slave devices.

CAN data frame format: CAN standard frame with 11-bit ID

The received data frame length is 8 Byte, which is divided into four types of data frames.

1) Control the motor

0xff Oxff Oxff Oxff Oxff Oxff Oxff Oxfc
Start the motor
0xff Oxff Oxff Oxff Oxff Oxff Oxff Oxfd

Stop the motor

2) Set the motor position zero point

Oxff Oxff Oxff Oxff Oxff Oxff Oxff Oxfe

3) Switch the motor operation mode

0xff Oxff Oxff Oxff Oxff Oxff Oxff O0xf9 Switch to torque mode

Oxff Oxff Oxff Oxff Oxff Oxff Oxff OxfA switch to speed mode
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0xff Oxff Oxff Oxff Oxff Oxff Oxff OxfB Switches to position mode

4) Setting of motor operation parameters

Designated position, 16 digits, range 0-65536, representing the motor rotating to and holding the designated
position within the range of -12.5 rad to 12.5 rad (-1 * PMax turns to + 1 * PMax turn
Calculation formula position = (p—32768) /32768 * 12.5 * 0.5 * Pmax unit rad

ByteO specifies the upper 8 bits of the position p

Bytel specifies the lower 8 bits of the position p

Specify speed, 12 digits, range 0-4096, specify motor speed

Calculation formula speed = (v—2048)/2048 * 65 units rad/s

Byte2 specifies the upper 8 bits of speed V

Byte3 (upper 4 bits) specifies the lower 4 bits of the velocity V

Set position ring PD control P value, 12 digits, range 0-4096

Calculation formula KP = set  KP/4096 * 500

Byte3 (lower 4 bits) sets the upper 4 bits of Kp

Byte4 setting Kp lower 8 bits

Set position ring PD control D value, 12 digits, range 0-4096

Calculation formula: kd = set  kd/4096 * 5

Byteb Set Kd high 8 bits

Byte6 (upper 4 bits) sets the lower 4 bits of Kd

Specified torque, 12 digits, range 0-4096, constant torque for specified motor
Calculation formula torque = (t—-2048)/2048 * 4 unit ampere

Byte6 (lower four digits) specifies torque T upper four digits

Byte7 Specified torque t Lower 8 bit

5) CAN response

CAN reply frame, length 6 Byte

Byte 0 Native ID

Byte 1 current position p upper 8 bits
Byte 2 current position p lower 8 bits

Byte 3 Current speed V 8 bits higher
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Byte 4 (high 4 bits) Current speed V low 4 bits
Byte 4 (Low 4 Digits) Current Torque tHigh 4 Digit
Byte 5 Current torque tLower 8 bit
Calculation formula

Calculation formula:

Torque = (t—2048) /2048 * 4 unit ampere

Speed = (v-2048) /2048 * 65 units rad/s

Position = (p—32768) /32768 * 12.5 * 0.5 * Pmax unit rad

a. Constant torque control model

Pulse width time = t unit ms, t > 1.55 forward operation, t < 1.45 reverse operation
Forward rotation:

Torque = (t - 1.55) * 2.5 units NM

Reverse:

Torque = (1.45 - t) * 2.5 units NM

b. Speed control mode

Pulse width time = t unit ms, t > 1.55 forward operation, t < 1.45 reverse operation
Forward rotation:

Speed = (t - 1.55) * 1000 units RPM

Reverse:

Speed = (1.45 - t) * 1000 units RPM

c. Position control mode
The position is always maintained and the motor works continuously
Position = (t - 1.5) * 1.952 unit circle

The Position symbol represents the direction of motor deflection

3. Introduction and Routine of CAN Bus Control Mode

uintl6 t float to uint(float v, float v min, float v max, uint32 t width)
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float temp;

int32 t utemp;

temp = ((v—v_min)/(v_max—v_min))*((float)width) ;

utemp = (int32 t)temp;

if (utemp < 0)

utemp = 0;

if(utemp > width)

utemp = width;

return utemp;

Void CanCmdSend (void)

Swi tch (CanMode)

Case

Case

0: //Motor Run

g transmit message.

g transmit message.

g transmit message.

g transmit message.

g transmit message.

g transmit message.

g transmit message.

g transmit message.

CanSend () ;
Break:

1:  //Motor Rest

g transmit message.

g transmit message.

g transmit message.

g transmit message.

g transmit message.

tx datal[0]==0xFF;
tx_data[1]==0xFF;
tx data[2]==0xFF;
tx_data[3]==0xFF;
tx data[4]==0xFF;
tx_data[5]==0xFF;
tx data[6]==0xFF;

tx_data[7]==0xFC;

tx_data[0]==0xFF;
tx datal[1]==0xFF;
tx_data[2]==0xFF;
tx data[3]==0xFF;

tx_data[4]==0xFF;
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Case

Case

g transmit message.

g transmit message.

g transmit message.

CanSend () ;

Break:

tx_data[5]==0xFF;
tx data[6]==0xFF;

tx_data[7]==0xFD;

2: //Set Zero Position (temp)

g transmit message.

g transmit message.

g transmit message.

g transmit message.

g transmit message.

g transmit message.

g transmit message.

g transmit message.

CanSend () ;

Break;

s p int = float to uint(f position, P MIN,
s v_int = float to uint(f velocity, V_MIN
s Kp int = float to uint(f kp, 0 , KP MAX

s Kd_int = float to uint(f kd, 0 , KD MAX

tx_data[0]==0xFF;
tx data[1]==0xFF;
tx_data[2]==0xFF;
tx data[3]==0xFF;
tx_data[4]==0xFF;
tx data[5]==0xFF;
tx_data[6]==0xFF;

tx datal[7]==0xFE;

4096) ;

4096) ;

P _MAX, 65535) ;

V_MAX, 4096) ;

s ¢ int = float to uint(f current, —C MAX, C MAX, 4096);

g transmit message.

g transmit message.

g transmit message.

g transmit message.

g transmit message.

g transmit message.

g transmit message.

g transmit message.

CanSend () ;

tx_datal0]

S p_int>>8;

tx datall] = s p int&0xFF;

tx_datal2]

s v _int>>4;;

tx datal3] = ((s v _int&0xF)<<4) + (s Kp int >>8);

tx_datal[4] = s Kp_int &OxFF;

tx datal[b] = s Kd int>>4;

tx_datal6]

((s_Kd_int &0xF)<<4)

tx datal7] = s c int&O0xFF;;

+ (s_c_int >>8);
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Break:

4. The second encoder

The second encoder can realize that even if the end position is changed after power failure, the position before
power failure can be found after power on again

The second encoder has been calibrated at the factory. Do not disassemble the circuit board and magnetic ring of
the second encoder

* If the second encoder accessory is disassembled, it must be returned to the factory for re-calibration.

In the state with the second encoder, Pmax needs to be configured as 1.
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