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3. Rk HIE PR

3. 1 B DUEH BITH LR
B e E T ] LUIE R AT A7 BAR IS R m Tt s (ENCODER) (ML TAE, ASCHH# Y2 NUCLEO-F303RE (5 ifil#i)

+ [HMO7M1 (Zh#E#H) + Shinano LA052-080E3NL1 CHEHL)

MNew Project
Application type System
[Custom ~] @ Single Motor (O Dual Motors

Select Boards: () Inverter O MC Kit (® Power & Control

Control
| NUCLEQ-F303RE | | sT-LNKIV2 Embedded
on

STM32F303RE
Power

X-NUCLEO-IHMO7M1 3Sh ~| | DCInput voltage &-48Vdc

P Output pk current up to 2.8 Apk

ased on Nominal Power  upto40W
L6230PD
@ Adive

Motor

Shinano LACS2-080E3N| Magnetic structure Surface Mounted

Pole Pairs 2

Inner rotor type - 2 poles pairs - brushless DC Nominal Speed 4000 rpm

motor with encoder Nominal Voltage 24V

Nominal Current 1.6 Apk

3. 2 AR TR R RBIT
PR A 98 T AR FLE L IE R 1B 4T, MRS aEf %, FINECE DAC IFi User St

Drive Management - Speed Position Feedback Management

Main sensor | Auxiliary sensor |

S—

Max measurement efors number before fault 30 '%| Control Stage - DAC Functionality
Quadrature Encoder
DAC
Average speed FIFO depth 16 =]
CH1 | Debug v [mi | User defined DAC 1 v
Input Capture fiter duration 07 5| usec :
CH2 M1 defined AS
Reverse counting drecton O Debug v| [ | Userdefined DAC 2 ]




) /4

life.augmented

‘ ST Motor Control Workbench [Position]

File Tools Help Documentation
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File Tools Help Documentation

‘_QHH x|® “' |. o 0| porf coms +|[115200 .

Status

@ & ‘E. Close Monitor @

Registers C i Firmware: STMC SDK Ver. 5.4.1
EiTRE Curfnrd:manddebug Sensordess Observer+PLL
Facks Comrimods  [Speed  v| Obseverct [ 0]
® rocors Power Board Status DAC Settings Obseverc2 [ 0]
O onine ||| | SV EEEEE | SO 4wk [
® uo Heatsink temp. T Ch2 [Userdefined DAC2 I 0
@ Ovehen Current controller Speed controller Sensordess ObserversCordic
i
@ suartwfaiue Set current reference in speed mode Speed ramp Observer C1 EI
© Speedfeedback  Tomueref ) Togetspeed 000D el om oz 1]
® owams e [ Oam [ 5] e
@ Software emor Exec Flux weakening tuning
o [0
- ol L m—
=N Toonn e [
s ) . K BUS Vokage alowed
—— oo S —
Iq PID Gains d PID Gains Meas [ 0%
I 2008
k| %8 Kk | 458

3. 3 WA PR B ERRE A TALEIFEH]
1) FLE PID 45Kk PID_Handle_t PIDAngleHandle_M1
2) A EEHI S5 & Position_Handle_t
3) v E %7 Position_GetErrorAngle
4) PLEINEE S HE Position_CalcSpeedReferrence
5) fMEN NS EHHE Position_CalcTorqueReferrence
Hk%2% mc_position.h P mc_position.c
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3. 4 mc_task. c 3B %
3.4.1 BIISLX
mc_task.c H &Skt

#include "mc_position.h"

3.4.2 AL LT EZAPID =4¢
MCboot() 5 £ - 4 i £ £ PID )46 4k R %

/* if unmount this, there will be not torque under motor stand still */

PID _HandleInit(&PIDAngleHandle M1); // Initial position PID

3.4.3 Tl /545 E B EEE

case ALIGNMENT:
if ( !'EAC_Exec( &EncAlignCtrlM1l ) )

/* USER CODE BEGIN MediumFrequencyTask M1 EndOfEncAlignment */
Position_M1.hMeasuredAngle = 9;
Position_M1.Encoder_Update_Count = 0;

/* USER CODE END MediumFrequencyTask M1 EndOfEncAlignment */

STM_NextState( &TM[M1], ANY_STOP );
}

break;

3.4.4 1BJDAC %) Ji FEF
PRE TSK_HighFrequencyTask() 48 HH / DAC #5585, HHAKE (B PULNEAE (&) #id DAC
i R B R A

/* DAC output*/

extern UI_Handle_t * pDAC;

static intl6_t tempil;
static intl6_t temp2;

templ = Position_M1.hTargetAngle;
temp2 = Position_M1.hMeasuredAngle;

DAC_SetUserChannelValue(pDAC, DAC_USER1, templ);
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DAC_SetUserChannelValue(pDAC, DAC_USER2, temp2);

3.4.5 B EFEFEE/F
# mc_task.c [ AESS B # TSK_MediumFrequencyTaskM1 FrB8 infiz B 3R 2 AR5, MIEEEITE, UEMEEREL
AT E S, ST AR, 7E RUN R RS

case RUN:
/* USER CODE BEGIN MediumFrequencyTask M1 2 */
#if defined(POSITION_CONTROL)
/* Get error position/Angle, unit in rad*10000 */
Position_GetErrorAngle(Target_Angle);

/* If in speed control mode */
if(Position_M1.Mode_Flag == P_SPEED_MODE)
{

Position_M1.Set_Speed = Position_CalcSpeedReferrence();

/* Change mode to current mode */

if((Position_M1.Mode Flag == P_TORQUE_MODE) && (Position_M1.Torque_First Flag

qd_t temp_qd;

/* Get current Iqref value */

temp_qd = MC_GetIqdrefMotorl();
MC_ProgramTorqueRampMotorl(temp_qd.q,0);
Position_M1.Torque_First_Flag = 1;

PID SetIntegralTerm(&PIDAngleHandle M1,90);

Position_M1.Speed_ ACC_Count++;
/* In speed control mode, calculate speed accelarate time, aslo excute speed
ramp */
if((Position_M1.Speed ACC_Count > SPEED ACC _RATE) && (Position_M1.Mode Flag
== P_SPEED_MODE))
{
Position_M1.Speed ACC_Count = 0;
Position M1.Control Speed = MC_GetLastRampFinalSpeedMotorl(); // Get
setting speed value
Position_M1.Real Speed = MC_GetMecSpeedAverageMotorl(); // Get
average speed
Position_M1.Duration_ms =
(uint16_t) (Abs_Value(Position_M1.Control Speed - Position_M1.Real Speed) *
Position_M1.Speed ACC_Gain / Position_M1.Speed ACC Div);

MC_ProgramSpeedRampMotorl(Position_M1.Set_ Speed/6,Position_M1.Duration_ms);
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#endif
/* USER CODE END MediumFrequencyTask M1 2 */

MCI_ExecBufferedCommands( oMCInterface[M1] );
FOC_CalcCurrRef( M1 );

/* USER CODE BEGIN MediumFrequencyTask M1 3 */

/* USER CODE END MediumFrequencyTask M1 3 */
break;

3.4.6 IENSZH T E
IR GG NE T A, MHEAT A4 R, 76 % FOC_CalcCurrRef HrkA7 1

__weak void FOC_CalcCurrRef(uint8_t bMotor)
{

if(FOCVars[bMotor].bDriveInput == INTERNAL)
{
#if defined(POSITION_CONTROL)
/* If in position torque mode, Iqref come from Angle PID*/
if(Position_M1.Mode Flag == P_TORQUE_MODE)
{
FOCVars[bMotor].hTeref Position_CalcTorqueReferrence();
FOCVars[bMotor].Iqdref.q = FOCVars[bMotor].hTeref;
}
else
#tendif
{
FOCVars[bMotor].hTeref STC_CalcTorqueReference(pSTC[bMotor]);
FOCVars[bMotor].Iqdref.q = FOCVars[bMotor].hTeref;

3.5 HALETHBEGHE
stm32f30x_mc_it.c XA SPD_TIM_M1_IRQHandler B85m4 ingm i s 47 & ZOnFe 7/ T E eyl sh e, HT £

Lk Az
if((ENCODER_M1.TIMx->CR1 & Ox10) == 0x10)

Position_M1.Encoder_Direction = 1;
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Position_M1.Encoder Direction

}

/* If dirction is same*/
if(Position_M1.Encoder_Direction == Position_M1.Encoder_Pre_Direction)

Position_M1.Encoder_Update_Count++;

Position_M1.Encoder_Update_Count--;

4. SRR
£ main & E while(1) HH 3G A RS, 34145 H 0—90 B2 HLHL— Bl A (1 %% sl kil i€ #f B2 4 i PID
while (1)

{
HAL_Delay(20000);

Target_Angle = 0; // © degree

/* unit in rad*10000, 3141600 here means 3141600/10000/2/P1 = 50 round(Mec)*/

// Target_Angle = 3141600;
HAL Delay(20000) ;

/*If test Torque + Position mode, need set Target angle less than(628320)*/
Target_Angle = 15708; // 90 degree
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5. W2 PID 2%

A DA DAC K275 A FE RIS PR B A Pt S8 A FE IR AR 4K, VRSO B PRI PID 24, AT IA B HROs e 1 (117 B 5
SENLSEILE AT AT AZ A AL, B BIHRARIA T DUE S EVABI4G e E . Fdfaf b e R, wTeUEH 0 1 90 Bk B4 B AR

il

NHEULK E R FAE Pl BRI ITER, FEZE 0 FZAZESIN 90 FF 1 1

Kp = 10000/4096, Ki = 0/32768, I %NS

Kp = 100/4096, Ki = 0/32768, SZBxHLALALE W & 5

—

Kp = 3000/4096, Ki = 2/32768, ILE % Ja st

Kp = 3000/4096, Ki = 10/32768, A L 45 ik FREAFE

T
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6. D5 ELI I N 2 B TS
WUR TR, FEERING T kR PID AN, BRI TUER AR B, R, 7R EE DL pid_regulator.c H()
R0, #FF PID ¥, T

|1 pid_regulator.c
M—
397 L}
defined (CCMRAM)
401 defined (_ ICCARM )
402 location = ".
403 defined (_ CC | defined(_ GNUC_ )
404 | attribute_ ( ( section ( ".ccmram" ) } )
405
406 #endif
407 H/**
408 * @brief This function compute the output of a PID regulator sum of its
409 = proportional, integral and derivative terms
410 * @param pHandle: handler of the current instance of the PID component
411 * @param wProcessVarError: current process variable error, intended as the
412 = reference wvalue minus the present process variable wvalue
413 * @retval PID computed cutput
414 “f
b o
€ | _weak intlé_t PID Controller( PID Handle t * pHandle, int32_t wProcessVarError )

T
418 int32 t whifferential Term;
415 int32_t wheltaError:
420 int3Z t wlemp output;
421
422 if ( pHandle->hKdGain != 0 ) /* derivative terms not used */
423 [H |
424 wDeltaError = wProcessVarError - pHandle->wPrevProcessVarError;
425 wDifferential Term = pHandle->hKdGain * wDeltaError;

7. EHLE % B AL B PUIA

B B ¥ E N 0—50%360 & (HLEE5h 50 F8l) KA B AR

while (1)

{
HAL Delay(260000);
Target_Angle = 0; // © degree

/* unit in rad*10000, 3141600 here means 3141600/10000/2/PI = 50 round(Mec)*/
Target_Angle = 3141600;
HAL Delay(260000);
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