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# L Drivers/STM32F3xx_HAL_Driver
# [ Drivers/CMSIS

r # L Middlewares/MotorControl
,’ ® cmsis

life.augmented

\

Q




AU bk

 Rso<%
e Lswm¥

@ A AR R E AT

7 % 12 47

« Ke A #al &
+ ARABEHER
° kAN

A & AT

© iR, R4 #0K
© REALE

— | Wﬂyum
Rl

)

Motor Profiler

10sec (@@\Q

5 sec

45 sec Q’(@\

U]

YT TTIIETS



%At A H0E &

4 — Configuration and debug _Asordess Observer+PLL
= Control mode Speed e Observer C1 -1380
50.0 _: Power Board Status DAC Settings Observer C2 2855
- BUS Voktage 12| Vol Chl la ~ PLL Kp 1862
00 - Heatsink temp. 27 C Ch2 b v PLLKG y
— Curent controller Speed controller Sensordess Observer+Cordic
27 -
Bus Voltage (Volt) 12 Motor Power (W 0 Heatsink Set curent reference in speed mode Speed ramp — N Observer C1 0
= Torque ref {Iq) 1288 Target speed VUV = mm - —
s = Observer C2 0
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% C Application/MDK-ARM
l # [ Application/User @IAR
® Ol Drivers/STM32F3xx_HAL Driver SYSTEMS
Tools / @ [ Drivers
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MCSDEKS.0

Workload Total ro data RAM

MCU Config (96). Code size (B). (B).
= i B « B = i

FO72RB| 1Shunt | 44.3 18.8 609 3126 12.8 5.1
FO72RB| 3Shunt | 39.4 19.5 653 2910 12.9 4.5
F303RE | 1Shunt | 20.4 223 | aa27 [ 2940 14.4 7.8
F303RE | 3Shunt [ 181 236 | 4179 | 2884 [ 161 7.5
FA46RE | 1Shunt | 10.2 19.7 625 3122 14.4 5.3
FA46RE | 3Shunt | 8.2 17.8 603 2840 13.1 4.7
F303VE |DUAL/3S] 382 208 | 4429 [ a72a [ 131 7.7
F415ZG |DUAL/3S| 1823 19.3 761 4484 14.7 4.6
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> BRI £ 4T
v xxx\MCSDK_v5.2.0\MotorControAMCSDK\MCLIib\Any\Src

> X484 T

v' mc_math.c

P

MCM_Clarke (Curr_Components Curr_Input)

L
> R #H5. & MCM floatTolntBit (float x)
v MCM Clarke - @ MCM_Park (Curr_Components Curr_Input, int16_t Theta)
v MCM Park - @ MCM_Rev_Park (Volt_Components Volt_Input, int16_t Theta)
B K
L

v MCM Rev Park MCM_S::!rI {int3.'-.'__t winput)
I MCM_Trig_Functions (int16_t hAngle)

Lys

life.augmented



% g ZH —2 4] B o

(O] sepimes Lol Jusisesomn b g 2

| ' liy

STy

l‘g‘*ﬁﬂ = frrer (T ) r- fb(fr) ref(T ) or Iq ref(I M)
]S + F
& k4 & (4Z%dg 1

> i 6 48 Ae) Id/q-ref(ld/q ) Id/q-fb(ld/q) Ud/q-ref(Ud/q )

m Ld/qS+T‘

life.augmented



e

é%?ﬁiﬂﬁ*ﬁ%ﬁ + :
Iy

Kp_scr—a = Lawp_acr
Kp_acr—q = LqWp_acr
Ki_acr = TWp_acr

e Z AT BROFRILEHA

KI—ACR) 1 . Wp—ACR

Gacr— S =(K —ACR—d/a T =
ACR Openloop( ) P—ACR-d/q S Ld/qS+T S

Lys

life.augmented



Lys

life.augmented

R 3

ST MC SDK5.Xx WB % %

_“Targel o Voltage o v 1 |
+
current Kp :/_\Oommmd > A H.,(1+ah) ]
K, —
Measured S
current
B e
Microcontroller hniotor
l/';,\KP/KI = LS/RS
Target e Voltagend v 1 |
current AT ) command | A .
s /K Re(1 3070
Measured
current
l TA—W4% 4%
Target '

current

K

\ﬁf Target

0o
Ke = Lszg
Rg- ¢ T
: AB
AB = VBusDC' 3R§hunt' Aop
VBusDC
A= 516
= Rshunt""op216
B 3.9




42 & 4 B8Pl 4 #GE 2 F ok 3

Kp_asr = JWp-4asr
Ki—asr = Fwp_ssr T,
J: 3% a1 & [kg/m?; \
 fa 2 4 #% [Nm/[rad/s]]; y
Wg acp - E A AT BE P F A [radls]; Fw, dw,
Koasr: A8 T Brbsl 4 24 ]

Kiag : R AEAF B4 £
JWB PPl 4 # 644 =

Jwp
K ~ 1000000 k(2 fg_4sR)D
P—ASR-WB — 10
_ Kp_asr-wB Ts—asr-ws
Ki_asr-wp =

Tmech 1000
60 65536°Rsp t‘GOPAMP Jws 0.5
‘Yl 31000-27° 3.3k, mech = Fup’ y fB—asr =

Tmech

life.augmented



PIDA4 ST MC SDK5.x & # ¥ 7 52 7L

> BAR XA % 4 T

v xxx\MCSDK_v5.2.0\MotorControAMCSDK\MCLIib\Any\Src

_] pid_regulator.c

> 328 Liendif

> X A% 4T

330 * @brief This function compute the output of a PI regulator sum of its
/ Id re ulator C 331 + proportional and integral terms
p S g . 332 * @param pHandle: handler of the current instance of the PID component

333 * @param wProcessVarError: current process variable error, intended as the reference
334 o value minus the present process variable valus
335 * @retval computed PI output
336 - */

> &'I ﬁ} \ 337 |intlé_t PI Controller( PID Handle t * pHandle, int32_t wProcessVarError )

2 . P 338 [T
\/ PI Contro”er( N q? o {iﬁ] T PI) 339 int32_t wProportional Term, wintegral Term, wOutput 32, wintegral sum temp;
_ Ef‘ N 340 int32_t wDischarge = 0;

341 intlé_t hUpperCutputlimit = pHandle->hUpperCutputlimit;
342 intlé t hlLowerQutputlimit = pHandle->hLowerQutputlimit;
343
344 /* Proportional term computation*/
345 wProportional Term = pHandle->hKpGain * wProcessVarError;
346
347 /* Integral term computation */
348 if { pHandle->hKiGain == 0 )
349 [ {
350 pHandle->wIntegralTerm = 0;
351  }
352 else
353 [7] {
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PIDA # /4 ST MC SDK5.XE #4 ¢ ¢4 4% & mem

> BAR X % 4 T .

218 || /* Gains wvalues for torque and flux control loops */|

v xxx\Inc 219 || $define PID TORQUE KP DEFAULT 1051
220 | #define PID TORQUE KI_DEFAULT 214
221 || $#define PID TORQUE XKD DEFAULT 100
i'{* I 222 || #define PID FLUX KP DEFAULT 1051
. 223 || #define PID FLUX KI DEFAULT 214
: 224 || #define PID FLUX KD DEFAULT 100
v drive_parameters.h o —FRIRAE FLTAPIDEE]
226 || /* Torque/Flux control loop gains dividers*/
227 || $define TF_KPDIV 16384

228 || #define TF KIDIV 16384
> ﬁﬁ }rlu;t‘ Q ﬁﬁ' ﬁ'w‘ 229 #defi;e TF_KDDIV 8192

230 | #define TFDIFFERENTIAL TERM ENABLING DISABLE

231

232 || /* Speed control loop */

233 [H#define SPEED LOOP_FREQUENCY HZ 1000 /*1<Execution

234 |- Ie
P 235 || #define PID SPEED KP DEFAULT 1000

236 || #define PID SPEED KI_ DEFAULT €00

237 || #define PID SPEED KD DEFAULT 0

238 || /* Speed PID para;etgr dividers */ EEEPID%
239 || #define SP_KPDIV

240 | #define SP_KIDIV 256

241 | #define SP KDDIV 16

242 | /* USER CODE BEGIN PID SPEED INTEGRAL INIT DIV */
243 | #define PID SPEED_ INTEGRAL INIT DIV 1 /* =/

244 | /* USER CODE END PID_SPEED IN‘IEGRAL INIT DIV */
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SVPWM#AST MC SDKS5.X & 4 ¥ 47 £ 7, mem

> BRI £ 4T
v xxx\MCSDK_v5.2.0\MotorControAMCSDK\MCLIib\Any\Src

XG4T I

N 145 .
150 * @retval Returns #MC_NC ERRCR if no error occurred or #MC_FOC DURATION if the duty cycles were
/ pwm Curr fdbk_c 151 s set too late for being taken into account in the next PWM cycle.
—_— —_— 152 L =/
153 uintl&_t PWHC_SetPhaseVoltaqe( PWMC_Handle_t * pHandle, Volt_Components Valfa_beta )
D 13457
155 int32_t wX, wY, wi, wUAlpha, wUBeta, wTimePhA, wlimePhB, wlimePhC;
> &I ﬁ . 156 PWMC_SetSampPointSectX Cb t pSetADCSamplingPoint;
157
158 wUAlpha = Valfa beta.gV Componentl * ( int32 t )pHandle->hT Sgrtc3;
v PWMC SetPhaseV0|tage 159 | wUBeta = -( Valfa beta.qV Component2 * ( int32_t ) ( pHandle->hPWMperiod ) ) * 2;

- 160
lel wX = wUBeta;
le2 wY = ( wUBeta + wURlpha ) / 2;
163 wZ = ( wUBeta - wURlpha ) / 2;
164
165 /* Sector calculation from wX, wY, wZ */
166 if (WY < 0 )
167 [H
lés if (wZ < 0)
169 {
170 pHandle->hSector = SECTOR_5:
171 WwlimePhA = ( int32_t ) ( pHandle->hPWMperiod ) / 4 + ( ( wY - wZ ) / ( int32_t )262144 ):
172 wlimePhB = wTlimePhA + wZ / 131072;
173 wlimePhC = wTimePhR - w¥ / 13107Z2;
174 pSetADCSamplingPoint = pHandle->pFctSetADCSampPointSect5;
175 }
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ST MC SDK5.X ICS# # & #4 mm

> 4t 2t STM32 % 5] X /e AR 4 41 69 XAt

v xxx\MCSDK_v5.2.0\MotorControA\MCSDK\MCLIib\F1xx\Src
v xxx\MCSDK _v5.2.0\MotorControA\MCSDK\MCLIib\F3xx\Src
v xxx\MCSDK _v5.2.0\MotorContro\MCSDK\MCLib\F4xx\Src
v xxxX\MCSDK _v5.2.0\MotorControN\MCSDK\MCLIib\F7xx\Src
v xxxX\MCSDK_v5.2.0\MotorControNMCSDK\MCLib\L4xx\Src
Functions 1 x |
B[] ies_f30x_pwm_curr_fdbk.c
> x{* ’]‘ ----- § F3_ADC SetSamplingTime (PWMC_Handle_t * pHand
----- & [F3xX_BRE_IROHandler (PWMC_IC5_F3_Handle_t * pHanc
‘/ |CS yXX pwm curr fdbkc ----- § [F3xX_BRKZ_IROHandler (PWMC_IC5_F3_Handle_t * pHar

----- § IF3X_CurrentReadingCalibration (PWMC_Handle_t * pHi
----- § |F3K_ExecRegularConv (PWMC_Handle t * pHandle, uin
‘/ y:fl, f3, f4, f7, |4 ----- § [F3xX_GetPhaseCurrents (PWMC_Handle_t * pHandle, Cu
----- & [F3xX_HFCurrentsCalibration (PWMC_Handle_t * pHandl
----- § IF30Init (PWMC_ICS_F3_Handle_t * pHandlg)

----- § F3_IsOverCurrentOccurred (PWMC_Handle_t * pHand
----- § IR _SwitchOffPWM (PWMC_Handle_t * pHandle)

----- § [F3 SwitchOnPWM (PWMC_Handle_t * pHandlg)

----- § IF3CCTIMx_UP_IRCHandler (PWMC_ICS_F3_Handle_t * p
----- § IF3RCC_TIMuxdnit (TIM_TypeDef * TIMx, PWMC_ICS_F3_Han
----- § [F3XX_TurnOnLowSides (PWMC_Handle_t * pHandle)

----- § [F3_WriteTIMRegisters (PWMC_Handle_t * pHandle)

Lys
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A < Agand A, < A,

A; >max(
A, > Ap>A,

2*(CN

1

Tring

(Cov),
(COV), TADCsta>

T _TADCSH

g+CN

) /
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ST MC SDK5.x = &, fa % 4 & /4

) 4+ 24 STM32 4 5] X s+ # 41 B 9 X 44

1. xxxX\MCSDK _v5.2.0\MotorControNMCSDK\MCLIib\FOxx\Src
xXX\MCSDK_v5.2.0\MotorControNMCSDK\MCLIib\F1xx\Src
xXX\MCSDK_v5.2.0\MotorControNMCSDK\MCLIib\F3xx\Src
xXX\MCSDK_v5.2.0\MotorControANMCSDK\MCLIb\F4xX\Src rraen: 1 B
XXX\MCSDK_v5.2.0\MotorControANMCSDK\MCLIb\F7xX\Src |[=- [ ERarn
xxxX\MCSDK_v5.2.0\MotorContro\MCSDK\MCLib\L4xx\Src o RIFD Comenteatmgaitaiion (UM oo s abtd)

----- § R3FOX_GetPhaseCurrents (PWMC_Handle_t * pHdl, Curr_Cempone
----- & RIF0XX_HFCurrentsCalibration (PWMC_Handle_t * pHdl, Curr_Comj

D x {* ‘]‘ ----- § R3IFOXGC_Init (PWMC_R3_FO_Handle_t * pHandle)

----- § R3IFOG_IsOverCurrentOccurred (PWMC_Handle_t * pHdl)

----- § R3IFOG_SetADCSampPointCalibration (PWMC_Handle t * pHdl)
> rS—Z—yXX—pwm—Curr—fdbkC ----- & RIFO_SetADCSampPointSect (PWMC_Handle_t * pHdl)

o0k wWN

----- § R3IFOXG_SetADCSampPointSect? (PWMC_Handle_t * pHdl)

v y:fO, fi, 13, f4,f7, 14— & R3FOXX_SetADCSampPointSect (PWMC_Handle_t * pHdl)
..... & R3FOXX_SetADCSampPointSect4 (PWMC_Handle_t * pHdl)
v z:1,4(for dual motor),[].s ..... & R3FOXX_SetADCSampPointSect5 (PWMC_Handle_t * pHdl)

----- & R3FOX_SetADCSampPointSects (PWMC_Handle_t * pHdI)
----- § RIFOG_SwitchOFfFPWM (PWMC_Handle_t * pHdl)

----- § R3IFOXG_SwitchOnPWM (PWMC_Handle t * pHdl)

----- & R3FOXG_TIMznit (PWMC_Handle_t * pHdl)

----- & R3F0C_TurmnOnLowSides (PWMC_Handle_t * pHdl)

----- § R3IFOXG_WriteTIMRegisters (PWMC_Handle_t * pHdl)
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& A — £ & (2/2)

! d2hRée kst hHE oratbm iz 5
—
1 UT) OFF(ON) OFF(ON) OFF(ON) 0

UT ON(OFF) OFF(ON) OFF(ON) iA
U, ON(OFF) ON(OFF) OFF(ON) -ic
4_
® /V 'V \ C (Tg OFF(ON) ON(OFF) OFF(ON) iB
U, OFF(ON) ON(OFF) ON(OFF) iy
(T5 OFF(ON) OFF(ON) ON(OFF) ic
U, ON(OFF) OFF(ON) ON(OFF) -ig
U4 U, ON(OFF) ON(OFF) ON(OFF) 0
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ST MC SDK5.X & &.fa £ # & 4 mem

> 4t 2 STM32 4 7] 2 A 484 24 ¢ X 44

xXX\MCSDK_v5.2.0\MotorControNMCSDK\MCLIib\FOxx\Src
xXX\MCSDK_v5.2.0\MotorControNMCSDK\MCLIib\F1xx\Src
xXX\MCSDK_v5.2.0\MotorControNMCSDK\MCLIib\F3xx\Src
xXX\MCSDK_v5.2.0\MotorControANMCSDK\MCLIib\F4xx\Src
xXX\MCSDK_v5.2.0\MotorControANMCSDK\MCLIib\F7xx\Src
xXX\MCSDK_v5.2.0\MotorControANMCSDK\MCLib\L4xx\Src

Functions n B

> x{* ‘]‘ & [aa] r1_flsoc_pwm_curr_fdbk.c

----- & FOXX_BRE_IRCHandler (PWMC_R1_FO_Handle_t * pHandle)
----- § RIFD_15huntMotorVarsinit (PWMCE_Handle_t * pHdl)

----- & RIFC_1ShuntMotorVarsRestart (PWMC_Handle_t * pHdl)
----- § RIFDH_CalcDutyCycles (PWMC_Handle_t * pHdl)

‘/ y:f01 fl; f3’ f4’ f71 |4 ----- & RIFC_CurrentReadingCalibration (PWMC_Handle_t * pHdI)

----- & RIFD_DMA_TC_IRQHandler (PWMMC_R1_FO_Handle_t * pHandle)
----- & RIF_GetPhaseCurrents (PWMC_Handle_t * pHd|, Curr_Compone
----- & RIFOXH_Init (PWMC_R1_F0_Handle_t * pHandle)

----- & RIFC_IsOverCurrentOccurred (PWMC_Handle_t * pHdI)

----- § RIFOXH_SwitchOffPWM (PWMC_Handle_t * pHdl)

----- & RIFD_SwitchOnPWM (PWMC_Handle_t * pHdl)

..... & RIFOX(_TIMx_UP_IRQHandler (PWMC_R1_FO_Handle_t * pHandle)
r ..... & RIFOGCTIMxInit (TIM_TypeDef * TIMx, TIM_TypeDef * TiMx_2, PWH
Yy 00~ & RIFOXX_TumOnLowSides (PWMC_Handle_t * pH]
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v rl_yxx_pwm_curr_fdbk.c




iz B & B #-m — Encoder

1 ERRET R o ] v ] o

2. ,})( )l(. Héhl'. onwa jiter ac jiter 0w,

3- kR LU I N I O I I

4 7% T2 | [ L1 LI 1 N I N

5. ABZ JG:HaSF aim

6- AB il B

7- RN ERIET Counter

___ up down up
N
A _J I I I I I MS33107WM1
B b Ll b A RRBEM, AF—keiuiH, EEESEERAMCULLS AR
“ - - 7 4548 M o
A
B s 2% (—B—A) T A3 Pér Lo HTimerdiR L, KE£5D8¢04
; 2E, THAATEEAEAE, Tiiie ADMAA X2t %4 55 B 42 42 A 44
< D

§ 1)
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STM3258 44 Encoderiz o

> 4% 5| STM32 b 45 A 58 14 4% % 4% #5 2Encoder# o
> A A R 0% AT A Ao | B

CubeMx + ¢ 80 &
\ R:;i:ti; AutoReload l

=% TIM2
----- Slave Mode |Disah|E

----- Trigger Source |Disable

16 bit
Prescaler

<<«

----- Clock Source | Disable
----- Channell | Disable
----- Channel2 | Disable
----- Channel3 Disable

<

1< <

BRIl e | b Channel4 | Disable
A L1 I EhEEe .

<

----- Combined Channels  Encoder Mode

----- ETR IO as Clearing Source
----- #OR activation
----- [ ] one Pulse Mode
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ST MC SDK5.x Encoder & 4

AR XM &4 T

v xxx\MCSDK_v5.2.0\MotorControAMCSDK\MCLIib\Any\Src

> x{#‘ A

v' encoder_speed_pos_fdbk.c Eunctions 1 68

= . encoder_speed_pos_fdbk.c
- ENC_CalcAngle (ENCODER_Handle_t * pHandle)
----- & EMNC_CalcAvrgMecSpeed01Hz (EMCODER_Handle_t * pH:
----- & EMC_Clear (EMCODER_Handle_t * pHandle)
----- & EMC_Init (ENCODER_Handle_t * pHandle)
----- & ENC_IRCHandler (void * pHandleVoid)
- & ENC_5etMecAngle (ENCODER_Handle_t * pHandle, int16,

Lys
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STM32# #4Hall# o

> 4% 5 STM32 ¢ 4 A4 58 44 Hall # o (XOR % \)
> Trig/NHallph T i 4 = 4 P &

H16
: CubeMx + ¢ 80 &
1 CK_PSC PSC |
prescaler|’
120°
Input filter & e " Ic [
nput filter TIFP2 L
edge delactor _»| | —4|Prescaler B-% TIM2
P TRCT> Slave Mode |Disable ~
-
H2 N Input filter & 1:;";;-—'\ IC2 . - 1 Trigger Source | Disable 0
edge detector > > Frescalerm ||
. TRC Clock Source | Internal Clock W
----- Channell |Disable \
TI3FP3 .
I e T A | IR S S
1 | Inputfiter & [ TiaFpa > E::- orescaor]! Channel2 |Disable ~
H1 . edgedetector | || |] L—}1 I Channel3 | Disable .
i N | U D | N Channel4 | Disable e
L B
Hz2 i | Q;giﬁiﬁu TIAFP4 |'C4 | orescalerl -Combined Channels | XOR OM [ Hall Sensor Mode
I TRC—» || e ETR I0 as Clearing Source
H3 |
----- XOR activation
----- [ ] one Pulse Mode
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ST MC SDKb5.x Hall4% & & & 4+

EQ\

> BRI £ 4T
v xxx\MCSDK_v5.2.0\MotorControAMCSDK\MCLIib\Any\Src

> XAt Ak
v' hall_speed pos_fdbk.c

Functions I Y x |

- ] hall_speed_pos_fdbk.c

----- & HALL_CalcAvrgElSpeedDpp (HALL_Handle_t * pHandle)
----- & HALL_CalcAvrgMecSpeed01Hz (HALL_Handle_t * pHand|
----- & HALL_CalcElAngle (HALL_Handle_t * pHandle]

----- % HALL_Clear (HALL_Handle_t * pHandle)

----- & HALL_Init (HALL_Handle_t * pHandle]

----- & HALL_Init_Electrical_Angle (HALL_Handle_t * pHandle)

----- § HALL_SetMecAngle (HALL_Handle_t * pHandle, int16_t h
----- & HALL_TIM:x_CC_IRCHandler (void * pHandleVoid)

----- & HALL_TIMx_UP_IRCHandler (void * pHandleVoid)
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ST MC SDK5.x #La] &STO & & 4+

> 2t FX-CUBE-MCSDK: #Lin| £ ¢4 & 434 & 64 75 X 4244
v xxx\MCSDK_v5.2.0\MotorControl\lib

> kXML 4T,
v' sto_cordic_speed_pos_fdbk.h
v sto_pll_speed_pos_fdbk.h
v' sto_speed_pos_fdbk.h

ki sto_cordic_speed_pos_fdbkh |  STO+Cordicsk3Z {4
L sto_pll_speed_pos._fdbkh STO+PLLALSZ44
Hi sto_speed_pos_fdbkh STO Handlexg M.
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APl & # 4 MC SDK5.XF #94z &

> — A 4 @Ak AAPIsE 2
AR H R A6 @AuiE 4T

> SpAAAHLAREe  (Emm

> AT ek, AT AFAEA

Lys
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M=

MC_GetlabMotor1

MC_StartMotor1
MC_StopMotor1

HLN H =

mc_task

HLIL A

O AN

PID Regulator

Speed & Position
Feedback

Current Sensing
&FWM Gen.

Circle Limitation

Speed & Position
Feedback

PID Regulator

STM32Fxxx HAL/LL + CMSIS

Ul
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APl & # 7| £ (1/2)

& # % #h LBE T WHBEG & #4344
MC_StartMotorl void bool B & €4
MC_StopMotorl void bool 1% .k &
MC_ProgramSpeedRampMotorl speed,time void 18 & B YA R A 9]
MC_ProgramTorqueRampMotorl torque,time void 18 & A 4B YA B4 9]
MC_SetCurrentReferenceMotorl Iqref - Idref void & 2lg 0 ldA#
MC_GetCommandStateMotorl void MCI_CommandState_t [:& & 4§ A ITHK &
MC_StopSpeedRampMotorl void bool 1% .k & B 4§ A H 4T
MC_HasRampCompletedMotorl void bool EAR L HIT R A
MC_GetMecSpeedReferenceMotorl void intl6 BRI AE kA
MC_GetMecSpeedAverageMotorl void int1l6 R FH Ik B
MC_GetLastRampFinalSpeedMotorl void intl6 B e bk 1A kA
MC_GetControlModeMotorl void STC_Modality_t & e 424 4 X
MC_GetimposedDirectionMotorl void int16 R & s G
MC_GetSpeedSensorReliabilityMotorl  \void bool B RESARBRALTA
MC_GetPhaseCurrentAmplitudeMotorl |void Is R fcr i N




APl & # 5| £ (2/2)

& H % A WHEHE HBEG & A #
MC_GetPhaseVoltageAmplitudeMotorl \void Vs o N
MC_GetlabMotorl void la ' Ib & @a, bAa &%
MC_GetlalphabetaMotorl void la - 1B & gclark# # 5 @la, IB
MC_GetlqdMotorl void Id - Iq & g@park ¥ # 5 @ld, Iq
MC_GetlqdrefMotorl void Idref - Iqref L egld lqgA #
MC_GetVqdMotorl void Vd + Vg Ra¥ ke zgVd, Vq
MC_GetValphabetaMotorl void Vo - VB R ¥ #erkgVa, VB
MC_GetElAngledppMotorl void Angle dpp & @ & A £ DPP# {2
MC_GetTerefMotorl void Igref Ra b E A A
MC_SetldrefMotorl |dref void & dRIdA E
MC_Clear_lgdrefMotorl void void lq, |d# 3% @ #| KA fA
MC_AcknowledgeFaultMotorl void bool R RS
MC_GetOccurredFaultsMotorl void Fault %7 £ 4 T gFaultik &
MC_GetCurrentFaultsMotorl void Fault % 7| & 47 9Faultik &
MC_GetSTMStateMotorl void State % aAKE

7
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&, 44 i MC SDK5.X¥ ¢ 4= &

th AR A FF & (e

XL HELE! )

AL =

> AR B AE

> Tk AAAPI & A # A 6 & HK
> BB EHECLIE TS

> T AR R IE B Kbkt 2K D

G ( | L

i Jr AL
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MC_StartMotor1
MC_StopMotor1
‘ MC_GetlabMotor1

mc_task. mc_api

PID Regulator

Speed & Position
Feedback

Current Sensing Circle Limitation
E&PWM Gen.

Speed & Position PID Regulator
Feedback

/

STM32Fxxx HAL/LL + CMSIS
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A& R E

& XAt 16 A

bus_voltage sensor.c # 4, 4%
circle_limitation.c &, JE 48 R FE 4]
enc_align_ctrl.c S %5 BAn 45 A5 42 4]
encoder_speed_pos_fdbk.c b 5L B ft B Bda £
hall_speed_pos_fdbk.c Hall{% & & 4a £
mc_math.c #EFHHE
motor_power_measurement.c F¥Hy £t 4
ntc_temperature_sensor.c NTCiR & 1% &
open_loop.c 7 4% 4|
pid_regulator.c PID 77 %6 4% 4]
pqd_motor_power_measurement.c v it 4
pwm_common.c TIMER & 4 1% 4%
pwm_curr_fdbk.c SVPWM, ADC+& % 4a £ # 9
r_divider_bus_voltage sensor.c LhRALZVUEEE
virtual_bus_voltage_sensor.c JE A & b
ramp_ext_mngr.c F. 4% B FF I A% R AT 4R 4
speed_pos_fdbk.c R E M4
speed_torg_ctrl.c Ry QR XL
state_machine.c ALK E4a £
virtual_speed_sensor.c F 4% B IR T 4a £

& XA+
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> 125 FPHA A & G KENREH €K S

> AARTUAERBEREN, & R1ZE L
SDK 42 ¢ ¢ APl ks % @.4uiK %o

> Ao R B AEZXKEN, FEGLH O
| & HL

ALIGN
OFFSET
CALIB

(1) From Any State but
FAULT NOW and
FAULT OVER

2 From Any State but:
~ ICL WAIT, IDLE,
ANY STOP, STOP,
STOP IDLE, FAULT NOW
FAULT OVER



T 4 & 3% 78 - 4% e R HLADC % 4

> FRR P A ITHADCE M, B MR AL &k 4| ¢9gADC £ 4#
> QAAEBK EA R T Aa £ TH A R

> X A4 4 regular_conversion_manager.c

ADCA Mode and Configuration
Mode

= - 'Functions Q B
e = =- D regular_conversion_manager.c
B - - @ RCM_ExecRegularConv (uint8_t handle)
- 8 - @ RCM_ExecUserConv ()
ﬁ;”;@“ j}' - @ RCM_GetUserConv (void)
14[Disable ] - @ RCM_GetUserConvState (void)

T ® RCM_RegisterRegConv (RegConv_t * regConv)
w_curmawety (RO ® RCM_RegisterRegConv_WithCB (RegConv_t * regCon
IR I _ .. § RCM_RequestUserConv (uint8_t handle)
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> kW6 L2 T IR F AR e B P AR A
v REp it in BT . B . ...

Convert

Pref E

W A5 BB ik B HIE po 45 B LK
o ref Speed Iqref Iq PID Va
« = EAPID& MK o =
[ 2 e | ¢ 4 ( e-park
1z B 14| 69 £ 448 < f;wfwm 0
" '{ii%i&;ﬁ%m&i‘fﬁ‘ Idref =0 id PID vd
" EERAEAEHEHE

wmax

ik B3k L SENL
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> 1% BWWW.St.com, <T# %44 4 # /7 T &

X-CUBE-MCSDK

F B AX, %L, Lo &, MTPA,
A5, @ iEE R

TAHTHK

X-CUBE-MCSDK —FUL

7 & K %G

£ I R
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Releasing your creativity
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