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D-set =T EEERN — HFI(4/4)

~
. LEFRGNE, 50-0, dRSHTEE,
< Alg.n =0,
ASENG o, CREMEEREL,0, d-q IR
o) FRTEEG= oL
p <A ERPLL, &S ig., =0

MMRRIRMNINRMNRNIRD

PLL T — H:d’
Uy _p = Upp SiIn2rfrt) 4

!
. 0 0.1 0.2 03 04 0.5 0.6 0.7
’I emmmld_act ——~0d-est f1-PLL  ==———fl-act
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STM32 EB41

‘ ’l life.augmented

ST 5.0 B

© 2018 STMicroelectronics —.“T%%’Fﬁﬁﬂﬂ



aLAd

=4 5.0 #S-H SR

STM32 BBz A&

) 4 Inverters )

IPM / discretes

4 MCUs for
Motor Control (8-32 bit)

Motor Control HW Boards

Ecosystem
o PC SW GUI
.*JFull customization and . ‘ . .
D ','v.:'\":c‘;‘i:i‘:*:'i'.r-;r\r:v real tlme 2EC Sonnooty
L‘ communication et k "’ _ j
FW library
wide range of features &
algorithms (FOC - 6step)
Software Development Kit
(SDK)
© 2018 STMicroelectronics — {#EHFTA BLF
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STM32 B #=HIFF & E 5.0 #ios-Fh e
_—

ACIM with 6-step FOC MC kit FOC FOC

dedicated control library 6-step FOC SDK  SDK SDK FOC SDK FOC SDK
library SW kit v2.0 control v3.0 v3.4 v4.0 v4.3 v5.0
2002 2005 2008 2009 2011 2013 2014 2016 2018

Molor Profiesih
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STM32 EBHNI=E|FAE(E 5.0 #ELS-SDK 5.0

[N

=10lx|
ST Motor Profiler =lol x| Fle Tools Help
L7 e X®+ 24000
,’ e .augmented Motor Bull Running BR2804-1700kv

Motor, h
Motor Profiler S \\ Speed/position
Motion Control Suite §y =/ \ Feedback
Pole [ \
NUCLEO-F302R8 X-NUCLEO-IHMO7M1 3Sh irs: [ \ /
Qpeicon ppatee T (M e \ m ‘ S
| |
\ /

Speed and Current limits.

Max Speed: | 15000|RPI /
w e — A — \ /
Drive Managemert -

v [ _—
ol o N
STLINGV2 Empedged Output pask curent: 0.28 - 28 A Magnetic: (=)SM-PUSM ()1-PHSM
(Z Product Web Page (2 Product Web Page
@ Remember to properly configure the boards In Motor Control mode
Control Stage

@ Connect. Electrical Model Mechanical Model

|=> ]

Rs Ls
y ’ Friction
O—MW—TGG
. life.augmented
Vaus
Imax &
e neria \ /%) jaxSpoed e | Tome | Moo | g | Message |4l
S TR “The "LCD)'is not supparted inthe FVY For SDKS 0. Al parameters wilbe disabled.
= B © 13 F1 meus are not supported inthe PV for SDK5.0
0 o3 F2 meus are not supparted inthe FW for SDK5.0
for rete: @ 13 STSPIN meu is not supported inthe FW for SDK5.0
(i) Info / Erors / Wamings | Change Log

ST Motor Profiler tool MotorControl Workbench

FOC B4

~

. Applications
) _htmresc

1. Legacy
| Documentation .

L ik

J

i

1. Middlewares L. MCSDK
| Projects L templates
J

. Utilities || MotorControl_Configs. xml
@' MCSDEUninstaller_5.0.3.exe || MotorControl_Modes, xml

‘ ’l \ 2| Release Notes for X-Cube-MCSDK. himi 57| Release Notes for 5T MC FOC FW.htmi /
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S LA

e SEN EEN NN BN SN NN EEN SN BN EEN SEN SN NN SN SEN BN BN SEN SN SN SN SN NN SN SN BN BN BEN SN NN SN SN BN BN BN BN NN BN SN NN BN SN BN BN BN SN N N -
STM32F103x HD/XL, STM32F2xx
STM32F103x LD/MD
STM32F100x, STM32F0xx
1shunt Flux Motor
3shunt® Weakening EMEMMEE S 3shunt Profiler (5)
=== '.
|
(1)
Feed Forward | Sensor-less Sensor-less SiEE A0S Dual FOC 1 :
(STO + PLL) | (STO + Cordic) I -
Max FOC®@ Max FOC@)
Startup F103 ~23kHz F3xx ~ 30kHz
Encoder Hall sensors on-the-fly F2xx ~40kHz F4xx ~50kHz
Max Dual Max Dual
STMC USART based | Max FOC® FOC® FOC®
Workbench com protocol | F100 ~11kHz F103 ~20kHz F3xx~27kHz
support add-on FOxx ~12kHz F2xx ~36kHz F4xx~45kHz
PR

life.augmented

© 2018 STMicroelectronics — 1% A AU

AEF 5.0 -2 EIEE

Features and STM32 series to
L_———J pe added in next MC SDK
release

(1)High Frequency Injection

(2)Max FOC estimated in sensorless mode
(3)STM32F103xC/D/E/F/G and STM32F303xB/C
(4)Not for STM32F100

(5)For STM32F30x



STM32 BBzl

AEF 5.0 -2 EIEE

Bus voltage sensor 1 )

) \_ Actuators -/

DIRETRIR
/:Speed sensor. Current sensor:
'HALL sensor 1 shunt \ )
:Encoder 3 shunt (Temperature sensor )
\:Sensorless ICS O > J
" (Foc

LSlngIe/DuaI I\/Iotor]\ /l Speed P

]\ STM32F0

r Flux weakening | MTPA I P
L Feed forward 'Ramp Id P
N Motor profiler Features

Lys

life.augmented
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J \_ PI regulators - Microcontrollers
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STM32E

STz

MR LR PWM SHZR20KHz / FOC E

3 IAE

AEF 5.0 Bl-1%8

iz

Workload Total

Config (4). Code size

= 2] B
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 | 204 223 | aa27 | 2940 144 | 7.8
F303RE | 3Shunt | 181 236 | 4179 [ 2888 [ 161 | 7.5
FA46RE | 1Shunt | 10.2 19.7 625 3122 144 | 5.3
FA46RE | 3Shunt | 2.2 17.8 603 2840 131 | 47
F303VE |DUAL/3S| 2382 208 | 2429 [ a72a [ 131 [ 7.7
F415ZG |DUAL/3S| 183 19.3 761 4484 147 | 4.6
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STM32 BBz

(AEEE

SR

STM32 5TM32 Keil / 1AR
Motor Control CubeMx [ 5] software
Workbench project

STM32 Fxxx

Cube Firmware

\ 2

L 2

Cube MX

t

Motor Control
SDK Firmware

MC Workbench

4

4

Control Stage

Motor

Power Stage
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BRI R =5R5HRk
- AR RmERE

STM32E

STz

REM5.0 1

o— Ul AP| —e&——— MC AP| ——— o

- FEAZSIERE
- EHLIEHIEE

Ul Library Motor Control Cockpit
( 3\
DAC Control API
Motor 1 Funcs ‘ ‘ Motor 2 Funcs
" 7
LD [ Init/Config. ) FOC Loop
MIC Protocol [ Components ] Park / Park™
rotoco -
Instantiation Clarke
UART Components Components
Communication Configuration integration
\ J \L J
( Safety Loop I wmc Loop
*1|| Over Current P.
Under Current P.
Over Voltage P. Components
- integration
Over Heating P.
. 7 \L J

MC Low Level API

Motor Control Library

Speed & Position

Current Sensing

PID Regulator

Circle Limitation

Feedback & PWM Gen.
Inrush Current Speed & Torque
Revup Limiter Control Ramp Manager
E.ncoder Max. Torque per Feed Forward Flux Weakening
Alignment Ampere
Bus Voltage Temperature Power
On the Fly Startup Sensing Sensing Measurement
Open Loop FOC Gate Control GPIO Driver MC Math
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FRHEHEO
&g MC APISE

SCIR

A= E
SLHMLHECE
JZEE wEH

Lys
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STM32 E

FE12

S LA

ZIEHE

Motor Control Cockpit

r

.

APl Implementation

Motor 1 Functions

Motor 2 Functions

4 . . N\ 1 ( N [ N\
Init. / Config. |}| MC Loop Safety Loop FOC Loop
! 1
Components i ‘State Machine‘ ‘ Over Current P. ‘ ‘ Park / Park ‘
Instantiation I ‘Under Current P.‘ ‘ Clarke / PWM ‘
» 1
Components | |! (;ompongnts ‘ Over Voltage P. ‘ Components
p . : integration tearati
Configuration i ‘ Over Heating P. ‘ integration
\ J 1 J \ v, J

A= FIENS
LIRS BN LaIRaDS I

- FOCIEHIFA R (FsESS)
- BRI HEA RS (SR ESS)
- REEHIRE (X2(ES)
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Lys
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PMSM FOC Library

Speed & Position|| | Current Sensing . L
Feedback & PWM Gen. PID Regulator Circle Limitation Ramp Manager Revup
Speed & Torque Bus Vo!tage Temper'ature Inrus.h ;urrent E.ncoder Open Loop FOC
Control Sensing Sensing Limiter Alignment
Flux Weakening Feed Forward Max. Torque per Power GPIO Driver On the Fly
Ampere Measurement Startup

BRI

RS HEMAIIRE, E—AQH#;EH,@WJH“%UH’ﬂ—/l\IjJﬁEWU;ZD,
REAECN, BiRiSN, PIDEEE

 X-CUBE-MCSDK

i,
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Ul Library

DAC

MC Protocol

UART
Communication

STM32 BB I= I A E(T 5.0 B0 -2K 1 EEZER

I SR

BRREE 8 3RmENANA G, %mhr&ﬁ]ﬁﬁf_’u_)_x_
OB EI R FIDACSSNRIE . BITX N ERAIRT
LUEREMCURIWorkbench, 7E WorkbenchEIJ,&I}J(j‘EE,m
BTSSR,
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Legend

Cll}tII:I'Iﬂl I:cmpcnent

STM32E

Safet |IIII:IrJ

i over !l Under ii Gver Guer i Safety H
5; Yoltage b Woltage P Current : ; Heating H r;utines H
i; Protect. b Protect. ; ; Protect. ' Protect. D H

______ ] Bus
A(_‘ . | Voltage
. | Sensing
Reference cnmputatmn Il:u:up
MTPA (i FIU¥ At b Clarke, Park |«
eaken i 1| Circle limitation
bl i 1 [Park-1, SVPWM
T X, i PID
- : e o
, 11 | Speed & i Feed i h
P Ul | Torque |« Forward : {: & 7
i1 | Regul N '
[ T T
..... A..... '
Revup ; *-
Appli Contral i . Open : :
"""""" loop FOC: |

life.augmented

PLL | ‘CORDIC
HALL | | ENCODER

S LA

REF 5.0 BEE- 2R 2R

F2FH Workbench B4R
HEF AP EWorkbench T2 ELS,
Bl EpiEFaI =

B
|Eﬂ$

I_.l)(

RAEIEFERVAN.
iFsEr“ th& A (#ifdef / #else / #endif) R (4H4RIE.
IRBRERREN. B0 FREECIL.
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STM32 BB I= I A E(T 5.0 B0 -2K 1 EEZER

ERAE SRS

= EFRPE—EIEE — M TRIRSAIE
I EBHRT.

* APAALIEEREPINSH, MAOZET SDK 12
HAY API SRAEEERAPIATE.

ALIGN
OFFSET
CALIB

.:}.) 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

Lys
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STM32 EEAlF=HIFF & E14F 5.0 #E53-M SDK 4.3 2| SDKS.0 Ayt

it (85959

BEFSEEEERNSR) (EH) - ZTEE
-« AHHFEXNSRIWE - BTV EHA

- AEEUERR

.« MBREEPIRES

EHFSTM32Cube (Elft) « 5STM32 B A SRESRF—E1

«  FAHAL/LLAERERRISPL « 5STM32FF=mAciEXSZ. MESHFNRSIEE
FO,F2,F4,F3%, &&IALA, F7 HTER=R, &
B4 ISR, STM32F - R&e kB

#B3/ YCUBEMX 5 WORKBENTCH ZIBIRIBAR(TE) <« SSTM32HAITERERIRIT—EL
« Cube MX => WFHCUBEMX{JIaL £STHZERNIMCU  « [ACUBE MXXIMCURISMNEIZ S H#IEL

HMNEIFRER, - BRI ARE

Lys
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STM32 EBHl#Z I & E/H 5.0 #Ts5-M SDK 4.3 El| SDK5.0 HYSUH
BIIERRZST

SDK 4.3
e S Kﬁﬁl‘nﬂiﬂ‘%ﬁﬁ&
112 . ziﬂ;e}i:ase A and B 1n CL.II_Componenus format. = %gﬂ{th{t;kc
112 : ;gid PI\TC_GEEPhaSEDJrrEﬂES{Cﬁthis,:‘urr_:cmpcnents* p3tator_Currents) %@%&E*{—%Hii
E: A intlé t hla, hIb;
116 pVars t pVars = CLASS VARS:
117 {CLASS METHODS.pPWMC GetPhaseCurt {this, pStator Currents
E Eh%jiiﬁl A BEEISE \
121 pVars->lb = hIb; n éﬁ1¢ﬁﬁﬁﬂ'ﬂ§%§§%ﬁfﬁ){& PWMC_Handle_t E’
Y R XA EEAAT LA pwm_curr_fdbk.h HR3kE|. 7
SDK 4.3 Haclass BIER S #ER RSN 4
PWMnCurrFdbkPrivate.h, SiE R R EclassRE(A
SDK 5.0 iRk e E 2RISR LSS.

l pwm_curr_fdblk.c 2 l
PWMC_GetPhaseCurrents| C_Handle”t*, Curr_Compon

108 L * gretval pefie. /
108 £/

110 void PWMC GetFhasefdrrents (jgliigtiait g9 *pHandle, Curr Components* pStator Currents)
111 i

112 IT pHandle-»>pFctGetPhaseCurrents (pHandle, pStator Currents);

113 1
114

Lys
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STM32 EEAfl= I & E4 5.0 Bica-M SDK 4.3 2| SDK5.0 HYBGH
-

MC Profiler

MC Profiler IDE

MC Monitor MC Monitor

Header ffile
CubeMX

MC Workbench MC Workbench MC

MC / 2
Library ering all S ™S

. coV
based on eI code

project

MC
project

MC
Library Templates

MC SDK 4.3

MC SDK5.0

fEFALL/HALE R SPL
Lys
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STM32 EEAfl= I & E4 5.0 Bica-M SDK 4.3 2| SDK5.0 HYBGH

ST MC Workbench
4.3

ST MC Workbench
5.0

CubeMx

Code generation
Project generation

(@ )
User has to manually (@ )

copy.th.e Files'in an Project folder including
existing project initialization code and

(IP initialization done toolchain project files are

in library file) automatically generated

¢ ) (IP initialization

‘ generated by CubeMx)

o

Cube MX ¥t IME
Workbench 8 CubeMx £ ZENMER, BRFRPEE TIERERIREEF LIS, B CubeMx BITHEES, K&
ZRiE, NMERERE, TELAAENERERIIT{EERETE Workbench FERHY.

Lys
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STM32 EEAI#=HI3

SDK 4.3

Files of Class
/

h
.C
.h |

BusVoltageSensorClass

BusVoltageSensorPrivat
e

BusVoltageSensorClass

S Definition of Class
pe er struc
{ 4

KE 5.0 HEE-BHFIZEAIRIEL

SDK 5.0

Files of Component

4 N

bus_voltage sensor.c

bus_voltage sensor.h

\_ /

Definition of Component

Methods_t Methods_str; Methods
Vars_t Vars_str;
\

pParams_t pParams_str;
void *DerivedClass;
} CVBS_t, * CVBS;

=\

Data structure

— is called a
| paaners g e
Parameters !
Structure
Pointer to | +—1 _Super
k DerivedClass / K
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SDK 43 h f||e typedef struct CVBS_t *CVBS;

]_

_ typedef const struct
AFRIREN, REB— void BURYEEH FARBSRISERR {
ENEWEESIE SensorType_t bSensorType;
uintl6_t hConversionFactor;
}BusVoltageSensorParams_t,
*pBusVoltageSensorParams_t;

SHE 7f’]17k*§= @@7}5&% s RHIE BRI,

uintl6_t VBS_GetBusVoltage_d(CVBS this);

SRAYTT iR SRR EPIR SRR P BT X £ 75 5K L.

uintl6_t VBS_GetAvBusVoltage_d(CVBS this);)

N

typedef struct
Rj‘%ﬂ’JQ%%*’JWE’JEM t
uintl6_t hLatestConv;
uintl6_t hAvBusVoltage_d;
uintl6_t hFaultState;
Vars_t*pVars t;
st RIS DVETL

~

typedef struct
{

void (*pVBS_Init)(CVBS this, CPWMC oPWMnCurrentSensor);

void (*pVBS_Clear)(CVBS this);
uintl6_t (*pVBS_CalcAvVbus)(CVBS this);
IMethods_t,*pMethods _t;

typedef struct
{
_ Methods_t Methods_str;
;EBZRE(J M @;g_/\ﬁan E’.:EEI'E-I- Vars_t Vars_str,;
pParams_t pParams_str;
void *DerivedClass;
} CVBS t, * CVBS;

—— Removed

=14 5.0 HE5E-BHFIRAIXILL

SDK 5.0 .h &

uintl6_t VBS_GetBusVoltage d(

uintl6_t VBS_GetAvBusVoltage V(

BusVoltageSensor_Handle_t *pHandle);

BusVoltageSensor_Handle_t *pHandle);

-

typedef struct
{
SensorType_t SensorType;
uintl6_t ConversionFactor;
Sﬁ uintl6_t LatestConv;
uintl6_t AvBusVoltage d;
uintl6_t FaultState;
}BusVoltageSensor_Handle t;

o

~

)

Removed
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STM32 EBH3HIFF A S 5.0 HEva-2B4FNZERINTEL

SDK 4.3 .cfile
BT E S JSZ\Ai
#define BCLASS_VARS ((_CVBS)this)->Vars_str T’AEXEWEE;EJ?YO'O'*
| | HOHE ST Al SRR
u{|nt16_t VBS_GetAvBusVoltage d(CVBS this) ﬁkjéa_jg EII‘JJ:E'!E"' ’ &-&;_—%:_(1&
return(BCLASS_ VARS.hAvBusVoltage d);
}
SDK 5.0 .c file
R BRI E R
uintl6_t VBS_GetAvBusVoltage_d(BusVoltageSensor_Handle_t *pHandle) QEFE T:I_:E"J%W{Zlio
{
return(pHandle->AvBusVoltage d);
}

Lys
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» |IDE 82 IAR Embedded Workbench 8

= FA&tRER P-NUCLEO-IHM001 8§& P-NUCLEO-IHMO002

STM32 Nucleo Pack V<77
FOC and é-step o
mo'ror corjfrol @

(EREZHBNFTREM i
§ ;v-l trol timer ravona

WFFAREHRIRIT AT S BLDC BES(&S
FBJE 36V, &RAFR 1.4 A)

BAEHERE
- NUCLEO-F302R8

HF STM32F302 Bz,

X-NUCLEO-IHM07M1
HTF 16230 IUIHZERy,

BLDC H#l
12V EgJE. ({XP-NUCLEO-IHM00285))

Lys
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SDK 5.0 B44FF &% -

ST Motor Control Workbench ]
File  Tools Help

‘F New Project B oad Project B About Motor Profilerg;

— Motion Gontral Suits

Recent Projects

Filename

Type MCUs
STMI2F301x6/8 -
SDKS0%-P-NUCLEQ-HM001-BullRunning. m SINGLE STM3ZF3026/8

FOGC
SDK

control board power board motor

P-NUCLEO-HMOO1 35h - P-NUCLEO-HM0O1 35h - ]
board: NUCLED-F302RE board: XNUCLEOHmo7i | BU Running BR2804-170

4 | I
Exampie Projects
Filename Type MCUs control board power board motor =
NUCLEO-F302R8-X-NUCLEG-HMOBH 1-Shinano ShgLE  STMIZFI01xEE - NUCLEO-F302R8 X-HUCLED-HMOEM 1 Shinano LANS2.
e STW32F302x6/8 e -
NUCLEQ-F303RE-IPMUSF-Shinano SNGLE  STMIZFI03XE NUCLEO-F303RE STEVAL-PMOSF Shinano LADS2:
NUCLEQ-F203RE-IPM10B-Shinano SNGLE  STM32F303xE NUCLEO-F303RE STEVAL-PM108 Shinang LA0S2.
NUCLEO-F303RE-IPM15B-Shinans SNGLE  STM32F303xE NUCLEO-F303RE STEVAL-PM15E Shinano LANS2:
NUCLEO-F303RE-X-NUCLEG-HMO7H 1-BulRunning SNGLE  STM32F303xE NUCLEO-F303RE X-HUCLED-HMOTM 1 Bull Running BR
NUCLEQ-F303RE-X-NUCLEC-HMOBH 1-Shinano SNGLE  STM3ZFI03E NUCLEO-F303RE X-HUCLED-HMOEM1 Shinang LADSZ.
STMIZFI0IEIE - P_NUGLEO-IHMOU1 35h - P_NUGLEG-HMOD1 35h - )
P-HUCLEO-HH001-BullRunning SNOLE  snyazranzxes board: NUCLEO-F302RE board: XMUCLEQ-HMo7y DUl Running BR
STMIZFI01XEE - P-NUCLEQ-HMOU1 35h - P_NUCLEG-IHMO01 35h - )
eSS T SNGLE  cnyazranzxeis board: NUCLED-F302RE board: XNUCLEOHMo7H1  Sninane LADSZ ] |
STMI240G-EVAL-HMDZZV3-Allen Bradiey SNGLE  STM3ZFéx STHI240G-EVAL STEVAL-HMOZIV3 Allen Bradiey

TL-AZ20P-HJ32
STH3240G-EVAL-HWMO23V3-Shinane SINGLE ~ STM32Fdxx STM3240G-EVAL STEVAL-HMO23V3 Shinano LAOS2-
STH32072B-EVAL-STW3210B-MCKT-Shinano SINGLE  STM32F072x STM32072B-EVAL STW3210B-MCKT ' I

Shinano LADS
4 | H

liie.augmented

¥TFF MotorControl Workbench 5.0.3. £ Example Project BFBRZHIFIFE. F
{i13FTF SDK50x-P-NUCLEO-IHMO001-BullRunning.stmex R4 R—™ IAR B4
ERE, ARFIFXNIRE.
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SDK 5.0 #X{4-F & - TFERNF S

< Project - IAR Embedded Workbench IDE - ARM 8.11.2

File Edit WView Project ST-Link Tools Window Help

MO RS = X0 |0 C 7l < Q> &=

Workspace -

x|
| SDKS0%-P-NUCLED-HMOD1 -BullRunning |
Files 3R

= @ SDK50x-P-NUCLE O-IHM001-BullRunning - SDK50x-P-NUCLE... +
B Application

Bl Drivers

B Middlewares

B Output

EFTFRIRES, BTNk,

=  Application.

MEFRINAZREEXIER, BEEFRFEENNX—EoHRE. HIEEESEE
FARTIEER.,
= Drivers

MCU BIFMZERENCES, H CubeMx &Rk, BIMEEE ARM BICMSIS .

= Middleware

ERAN S H RIS MAGRIACIRAESUS

r = Qutput
Y/ hEEESAHAOSAN.outSE, .map SUFE,
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U[RiES

Lys
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= @ SDK50x-P-NUCLE O-IHM001-BullRunning
=1 W Application

main ERZ4,

o & EvwARKM
| (8] startup_strm 323028 5

AR5 SDK Rz BRI REL.

Lo
[&] main.c

mc_api.c

[ mc_config.c < 4__——__/
Mc_parameters.c

LML ERRY Handle RIZ5HS
K, FEaL.

mc_tasks.c
~ mutnr_cuntrM
rrotarcontral.c
stm32f30x_mc_it.c

FEALEHAIZ D3RS, Q0FEIREA
ReREFIREIRA, RSHIZ.

7]

stm3z2fie_hal_msp.c
St 321 ho_it.c

By .

\—l ui_task.c

user_interface.c
B Orivers

FEAERIERAIIMR SRR SS 2
e

B Middlewares

B Output

CubeMx &BkRIZIMZAIIOBLE

FAFBEEXRIIMNEFHIRSIZER.
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97= int main(void)

ag| {

9a| /* USER CODE BEGIN 1 */
108

11| /* USER CODE END 1 */
182

183 /* MCU Configuration-----------ommmmomaaaa

12: /* Reset of all peripherals, Initializes th E malnc I1¢EF|I IZ(I%,& Int maln(VOId) %Ego E@%D/L—Fm?é:

186 HAL Init();

187 .

188 | /* USER CODE BEGIN Init */ ° System conflgure

19

11@e /* USER CODE END Init */ . .

111 » Peripherals configure
112 /* Configure the system clock */

113 systemClock_Confi H -
1| Pystenclock Config() « Motor Control configure
115 /* USER CODE BEGIN SysInit */

116 H

117 /* USER CODE END SysInit */ * Interrupt Conflgure

118

119 /* Initialize all configured peripherals */ I

126 MX_GPIO Init(); * Main |00p

121 MX_ADCL Init();

122 MX_DAC_Init();

123 MX_TIML Init();

124 MX_USART2 UART Init();|
125 MX_MotorControl_Init();
126

127 /* Initialize interrupts */
128 MX_NVIC Init();

129 /* USER CODE BEGIN 2 */
138

131 /* USER CODE END 2 */

132

133 /* Infinite loop */

134 /* USER CODE BEGIN WHILE */
135 while (1)

136

137

138 /* USER CODE END WHILE */
139

148 /* USER CODE BEGIN 3 */
141

142| 3

143| /* USER CODE END 3 */
144
145 }

life.augmented © 2018 STMicroelectronics — 158 B BUAH
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A3 me_tasks.c FRRORYE TEAV LN

MChoot{MCI_Handle_t*[], MCT_Handle_t*[]) : void

Lys

life.augmented

T5K_MediumFreguencyTaskM 1{void) : void
FOC_Clear{uintd_t) : void
FOC_InitAdditionalMethods(uinta_t) : void
FOC_CalcCurrRef(uints_t) : void <
T5K_SetChargeBootCapDelayM 1{uint1s_t) : void
T5K_ChargeBootCapDelayHasElapsedM1{void)
TSK_SetStopPermanencyTimeM 1{uint16_t) : void
T5K_StopPermanencyTimeHasElapsedM 1{void

MC_Scheduler{void) : void

T5K_HighFreguencyTask{void) : uint3_t
FOC_CurrContraller{uintg_t) : uint1s_t

MC_RequestRegularConw{uints_t, uintd_
MC_GetRegularConv{void) @ uintls_f
MC_RegularConvState{void) : URAC_State_t
T5K_SafetyTask{void) : void
TSK_SafetyTask_PWMOFF{uints_t) : void
GetMCI{uints_t) : MCI_Handle_t*
GetMCT{uintd_t) : MCT_Handle_t*
T5K_HardwareFaultTask{void) : void
mc_lock_pins(void) : void

MC loop

Torque or speed loop

Current loop

Safety loop

Components
integration

[ Safety Loop )
I Over Current P. ‘

[Under Current P.‘

I Over Voltage P. ‘

I Over Heating P. ‘

FOC Loop

Park/ Park™
Clarke / PWM

Components
integration
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------ @ ADC1_IRQHandler{vaid) : void

ADC3 IRQHandler{void) : void
ADC4 IRQHandler{void) : void
TIM1_UP _TIM16 IROQHandler(vaoid) : voi

------ @ TIM1_BRK_TIM15_IRQHandler{void) : void
------ @® USART2_IRQHandler{void) : void

------ @ HardFault_Handler{void) : void

------ ® SysTick_Handler{void) : void

308

wvoid 3ysTick Handler (woid)

310 1] {

311
312
313
314
315
316
317
318
3148
320
321
322
323
324
325

ol

/% USER CODE BEGIN SysTick IROn 0 #/

/* USER CODE END SysTick IROn 0 */

HAL IncTick():

HAT. SYSTICK IRQHandler();

/* USER CODE BEGIN SysTick IROnm 1 */

#* USER CODE END SysTick IROn 1 *#/
TB_Scheduler():

/% USER CODE BEGIN SysTick IROn 2 #/

/* USER CODE END SysTick IRQn 2 */

#* USER CODE BEGIN 1 */

#* USER CODE END 1 #/

SDK 5.0 X145

-

REiNjES e

S stm32f30x_mc it.c FELATEIFHAR
SRR

ADC Jlfr: HighFrequencyTask() TEIXNEREL
AR, TARRISRERRILATE workbench Hrig
E. EXARIERALAF] PWM SHERIEE].

teFIRERARER.

TIM1 Break =0},

UART Hhiff,

System hard fault F#f,

System Tick Fri¥r: FEEB9 500us,
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pMCI : MCI_Handle_t*[]

MC_StartMotor 1{void)

MC_StopMotor 1{void) : void
MC_ProgramSpeedRampMotor 1{int16_t, uintls_t) : void
MC_ProgramTarqueRampMotor 1(int16_t, uint1a_t) @ void
MC_SetCurrentReferenceMotor 1{Curr_Components) : void
MC_GetCommandStateMotor 1{void) : MCI_Commandstate_t
MC_StopSpeedrampMaotor 1(void)
MC_HasRampCompletedMataor 1(vaid)
MC_GetMecSpeedReferenceMotor 1void) © intls_t
MC_GetMecsSpeedAverageMator 1(void) @ int1s_t
MC_Getl astRampFinalSpeedMotor 1(vaid) @ int16_t
MC_GetControlModeMator 1(vaid) : 5TC_Modality _t
MC_GetImposedDirectionMotor 1{vaid) : inti16_t
MC_GetSpeedSensorReliabilityMotor 1{void)
MC_GetPhaseCurrentAmplitudeMotor 1(void) : intie_t
MC_GetPhaseVoltageAmplitudeMotor 1{void) @ intis t
MC_GetlabMaotor 1(void) : Curr_Components
MC_GetlalphabetaMotor 1{woid) © Curr_Components
MC_GetlgdMaotor 1(void) : Curr_Components
MC_GetlgdrefMator 1{void) : Curr_Components
MC_GetVgdMotor 1{veid) : Volt_Components
MC_GetValphabetaMaotor 1{vaid) : Volt_Components
MC_GetElAngledppMotor 1{void) @ intls_t
MC_GetTerefMaotor 1{vaid) : int1s_t

MC_SetldrefMotor 1(int16_t) : void
MC_Clear_IgdrefMator 1(void) : void
MC_AcknowledgeFaultMotor 1(vaid)
MC_GetOccurredFaultsMotor 1{void) : uintis_t
MC_GetCurrentFaultsMotor 1{void) : uintis_t
MCI_GetSTMStateMotor 1{void) : State_t
MC_ProgramRegularConversion{uintd_t, uintd_t) : void
MC_GetRegularConversionValue(void) ; uintia_t
MC_GetRegularConversionState(void) : UDRC_State_t

SDK 5.0 #X{4-F & - TFERNF S

£ mc_api.c PE—RFIFREKSLI SITRTAES],
IIFRZ7 MC APl , IXLEERRENZ AP SDK ZIBRIHFR.
TEYIH T —L&FBRIREC

A\

« MC_StartMotorl

- MC_StopMotorl

« MC_ProgramSpeedRampMotorl

« MC_ProgramTorqueRampMotorl

« MC_GetMecSpeedReferenceMotorl
+ MC_GetMecSpeedAverageMotorl

« MCI_GetSTMStateMotorl

« MC_GetOccurredFaultsMotorl
 MC_AcknowledgeFaultMotorl

« MC_GetlmposedDirectionMotorl

© 2018 STMicroelectronics — 1% B4 Fifg UK
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STM32 Motor Control SDK BJLAFB—H STM32 MCU REIRIEEIFEEN. T BHWIERF MC APl AF—8E
NIRRT —HEMAYREL, IXEHEREEISERTIZIRE . FAIMNRENBFZTLE S 2R HIENE
HBY. IX25 SDK 4.3 HFERIARE.

SDK 4.3 SDK 5.0

bool MCI_StartMotor(CMCI this) bool MC_ StartMotor1(void)

bool MC_ StartMotor2(void)

CMCI Directly call function
OMCI[MC_NUM]:
MCboot(oMCI,oMCT) MC_StartMotorl()

MCI_StartMotor(oMCI[M1])

Lys

life.augmented

© 2018 STMicroelectronics — 1% Fifg UK



SDK 5.0 ZR{4-FH & -EBATlH=H API Ff#

2NZR Motor 1 IAZMLIERNT IDLE SAE, ap<SHNBIAIT/ISENEM, IR[EESD true, TS
SWEF, REIEA false, EAETLGERRBEREN S EEHITEZREF.

bool MC_StartMotorl1(void)

{

return MCI_StartMotor(

pPMCI[M1] );

}
4N Motor 1 FPAZTIIELT RUN BiE START KE, as BB TIELLREN. BN
WEF

void MC_StopMotorl(void)

{

MCI_StopMotor( pMCI[M1]);

}

Lys

1 augmented © 2018 STMicroelectronics — 1% Fifg UK
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IREEEES. . TRABNEREGEEEIESTE hDurationms iREHIAT BN B XENEEZ{LE] hFinalSpeed
IRENBEINEE.

void MC_ProgramSpeedRampMotorl( intl6 t hFinalSpeed, uintl6 t hDurationms )

{
MCI_ExecSpeedRamp( pMCI[M1], hFinalSpeed, hDurationms );

}

IREHINIES. MRARLRESHEEIES T hDurationms 1 ERYATEIN 2 FIFEFEZELE] hFinalTorque

IREREITREERE,
void MC_ProgramTorqueRampMotorl( intl6 t hFinalTorque, uintl6_t hDurationms )
{
MCI_ExecTorqueRamp( pMCI[M1], hFinalTorque, hDurationms );
}

Lys

ie.augmented © 2018 STMicroelectronics — 1% Fifg UK



Lys

life.augmented

SDK 5.0 ZR{45

% -E

S APLIFRE

iR[E] Motor 1 #FSRIRESHUREEE, HFE11(5R0.1Hz,

intl6 t MC_GetMecSpeedReferenceMotorl(void)

{
return MCIl_GetMecSpeedRefO1Hz( pMCI[M1]);

}

iR[E] Motor 1 ¥&FSHRISEMRIFIITINEER, $E1105R0.1Hz,

intl6_t MC_GetMecSpeedAverageMotorl(void)

{
return MCI_GetAvrgMecSpeed01Hz( pMCI[M1] );

}

© 2018 STMicroelectronics — 1% A AU
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IR[E] Motor 1 RSHLHBIEIRTS. TEFRSHIZ T —LFE BRIETIRE.

State t MCI_GetSTMStateMotorl1(void)

{
return MCIl_GetSTMState( pMCI[M1] );
}
Frequently used state
State Code Simple Description

IDLE 0 Idle
START 4 In start up process
START RUN 5 In start up process
RUN 6 Run normal
ANY STOP /7 |Stop
STOP 8  [Stop
STOP_IDLE 9 |Stop
FAULT NOW 10 |Fault
FAULT OVER 11 [Fault

Lys
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SDK 5.0 EX143

S APLIFRE

IR[E] Motor 1 A4ITHIHEERICAD.

uintl6_t MC_GetOccurredFaultsMotorl(void)

{

return MCI_GetOccurredFaults( pMCI[M1] );

Fault List

State Code Simple Description
MC NO ERROR 0x0000 No fault
||v|c NO FAULTS 0x0000 No fault
||v|c FOC DURATION 0x0001 FOC calculation time out
|MC OVER VOLT 0x0002 Bus over voltage
||v|c UNDER VOLT 0x0004 Bus under voltage
||v|c OVER TEMP 0x0008 Over temperature
||v|c START UP 0x0010 Start up failure
|MC SPEED FDBK 0x0020 Speed feedback is not reliable
||v|c BREAK IN 0x0040 Hardware break in
|MC SW ERROR 0x0080 Software fault

© 2018 STMicroelectronics — 1% Fifg UK
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SDK 5.0 B4 T A&-EEAl#=hl AP 1H##

RZ Motor 1 &EITHIEIE, RAERX A REE], WMREVAETHE. BYUSSEEFAULT_OVER
R, FHRESFRAD, AR TXIMREZE, IWSHIEEREEEABIICR, HIREER] IDLE RE.

bool MC_AcknowledgeFaultMotorl1( void )

{
return MCI_FaultAcknowledged( pMCI[M1]);

}

RER&E—MECIRERIMotor 19751F, WIRGEZRANERESFEHEIESARBREIRE -1, BNREIRE 1,

int1l6_t MC_GetlmposedDirectionMotorl(void)

{
return MCI_GetlmposedMotorDirection( pMCI[M1] );

}

© 2018 STMicroelectronics — 1% Fifg UK
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« {HFEST MC Workbench GUI_ERYE
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%% ST Motor Control Workbench
File Tools Help

life.augmented

-STE

HSENET R

S HRIEST

control board
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[ ST Motor Profiler

K ’IW e.augmented

Motor Profile'rT%
Motion Control Suite Jf; &

R BSIFRITRF IR

£ & Select Boards

Electrical Model
Rs Ls
o—W——10t

Vs

Icoe

PolePairs: | | ™ howtodetect.

Speed and Current limits

Max Speed: | 16000|RPM

Max Current: l:lnpk 0.22 - 30 Apk
VBus: [ v 8-400v
Magnetic: (<) SM-PMSM (1-PMSM

Mechanical Model

Friction

Ineria Mai Spee

o= =

RS

EECAIFIER

%7 ST Motor Profiler
° Hide obsolete boards

Hide boards with warning

NUCLEO-F302R8

STM32F202R8T6

® Active

One Wotor Control connector
ST-LINK/V2 Embedded

(Z Product Web Page

NUCLEO-F303RE

STMB2F203RE

) /4

life.augmented

@ Active

One Wotor Control connector
ST-LINK/V2 Embedded

(Z Product Web Page

Search Control board by name

X-NUCLEO-IHMO7M1 3Sh

L6220PD

@ Active

Bus voltage 8-
OC Input voltage
Output

STEVAL-IPMOSF 3Sh

STGIF5CHS0

@ Active

Bus voltage g
OC Input voltage
Output peak current

Search Power board by name

NUCLEO-F302R8

STM32F202R8T6

@ Active
One Motor Control connector
ded

8- 48 Vdc ST-LINK/V2 Embeds
peak current: 0.28 - 2.8 A

(Z Product Web Page (Z Product Web Page

NUCLEO-F303RE

STM32F303RE

@Active

One Notor Control connector
ST-LINK/V2 Embedded

([Z' Product Web Page (Z Product Web Page

% Cancel

X-NUCLEO-IHM08M1 3Sh

STL220N6F7

@ Active
Bus voltage 10 - 48 Vdc

DC Input voltage : 10 - 48 Vdc
Output peak current : 3- 30 A

(Z Product Web Page

STEVAL-IPM10B 3Sh

STGIB10CHE0TS-L

@ Active
Bus voltage 126 - 400 Vde
DC Input voltage - 125 - 400 Vdc

Output peak current : 1.5- 13A

(Z' Product Web Page

© 2018 STMicroelectronics — 1% A HUF]
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B2 E

Pole Pairs: = how to detect.. BRI (41

apeed and Current limils
Max Speed: REM EEHERAREEIR (ATi%)
Max Current: Apk 0.28 - 2.8 Apke— FILAVFIUS AT (Ti%)
VBus: W 8- 48 v+ EUERGE/E (FIi%)
Magnetic: [« SM-PMSK -PMSH HIRNERE (WIE)
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Pole Pairs:

ST-Link

@

Warning: Firmware upgrade required THEEN g ST-Link Connection €

W Executes a Full chip erase operation €

T

In order to proceed, | need to upgrade the firmware of the connected

Control Board. W Load binary and Verifies programming operation €y

8w 1-PMSM

(¥ Reset @
Upgrade Firmware | Cancel |

Lys

life.augmented © 2018 STMicroelectronics — # B FrE R H|
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2% Moator Profile

‘ ’I life.augmented

Save ¥
Motor ProfilerS
Motion Control Suite i ' §
® NUCLEO-F302R8 ® X-NUCLEO-IHM07M1 3Sh Pole Pairs: 7| ™ howtodetect..
STM22F302RETE LEZ230PD
Speed and Current limits
Max Speed: | 000 |RPM
* Max Current: I:I Apk 0.28- 2.8 Apk
VBus: v g-42v

One Motor Control connector Bus Voltage: 8 - 48 Vdo

STLINKAZ Embedded Output peak cument: 0.28 - 28 A Hagneﬁc: IE;ISM—PMSM ,:;, -PMEM

[ Product Web Page [ Product Web Page

0 Remember to properly configure the boards in Motor Control mode
© Disconnect © Electrical Model Mechanical Model i Save
Rs0220Q  Ls0.01mH L
P> Start Profile Friction 231.87 n-m-s
s
1219V Imex -
0.77 Apk -
Play o P Ke Mo Speed
0.7 Vrms/kRPM 31726 nN-m-s* 15260 RPM

Lys
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SRR,

b Playig i Rl &5 o =1L AYEE A,

Play with Motor x
2
P Start 1
Maximum Acceleration 3000 RPMIs
3 Play with Motor x
14300 0 14300 4
Speed [RPM]
_ B Giop
Faults &
Maximum Acceleration 3000 | RPM/s Cwer voltage
@ Connected Under voltage
Cwerheat
14300 0 e Startup failure
S [RPH] s Speed feedback
7460 RPM Cwer current

Lys

life.augmented
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MC SDK5.0 il #l(IDE/GUI)
BT BN ERZE

ST MC Workbench

MC Project BU4ERY, ZmiEF0 &k
RT3 A s
Workbench XEEIESE]
FEHZ2E0NE

Lys
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IBTsc &z MIPCHRFTA:
« ST MC Workbench (v5.0.3)
¢ STM32CubeMx (v4.25)

o ST-LINK/V2 (v4.2.0)

* |DE:

- IAR Embedded Workbench for Arm (v8.xx)
http://www.iar.com/

life.augmented © 2018 STMicroelectronics — # B FrE R H|


http://www.st.com/content/st_com/en/products/embedded-software/mcus-embedded-software/stm32-embedded-software/stm32cube-expansion-packages/x-cube-mcsdk.html
http://www.st.com/content/st_com/en/products/development-tools/software-development-tools/stm32-software-development-tools/stm32-configurators-and-code-generators/stm32cubemx.html
http://www.st.com/content/st_com/en/products/development-tools/hardware-development-tools/development-tool-hardware-for-mcus/debug-hardware-for-mcus/debug-hardware-for-stm32-mcus/st-link-v2.html
http://www.iar.com/

ST MC Workbench BNZ

EM Ewww.st.comFESTM32 MC SDK, H2est,

Ax
o

STM32 MC SDK [Elf& (X-CUBE-MCSDK and X-CUBE-MCSDK-FUL) €]
Z (FOCH=EH!) F1STM32 MC Workbench,

FEPMSM [&

=

PE=
<

(&Y

=, ALERITYIEk:

F |

| STMicroelectronics

a

MC_SDE_5.0.3
| _htmresc

| Documentation

» ) Middlewares

* W Projects
e Utilities

. _htmresc

. Documentation
= Middlewares ————
> ¢ Projects
> Utilities

© 2018 STMicroelectronics — 1% A HUF]
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http://www.st.com/content/st_com/en/products/embedded-software/mcus-embedded-software/stm32-embedded-software/stm32cube-expansion-packages/x-cube-mcsdk.html
http://www.st.com/content/st_com/en/products/embedded-software/mcus-embedded-software/stm32-embedded-software/stm32cube-expansion-packages/x-cube-mcsdk-ful.html

ST MC Workbench {831

Bl Mwww.st.com_EZRESTMicroelectronicsgy3 s :

DB3548: STM32 MC SDK software expansion for STM32Cube  Data Brief FBEFA. MC SDK5.0/ERCubeMXES— 1N BEVEEL.
UM2374: Getting started with STM32 motor control SDK v5.0 User Manual MC SDK5.0 A\ | JZFER

UM2380: STM32 motor control SDK v5.0 tools User Manual MC SDK5.0 #MEE T B (IR CubeMXS)
AN5143: How to migrate motor control application software Application note MBANAIMNSDK4A . 35£FISDK5.0,

from SDKv4.3 to SDK v5.0

UM2312: Development checklist for STM32Cube Expansion User Manual STMCubey BB ABF nE—SE
Packages

UM2285: Development guidelines for STM32Cube Expansion User Manual STM32Cube FEIEE:

Packages

UM1718: STM32CubeMx for STM32 configuration and User Manual STM32Cube A\|JF#R

initialization C code generation user manual

UMO0892: STM32 ST-LINK utility software description user User Manual STM32 ST-LINKFBPF##

manual

Lys
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FEUA BRI EEIST MC Workbench#{4 T & -

BHHE

+ NRERMNHRIZRER

LL=<XI=

an

MotorCont...
Workbench...

=

. STMicroelectronics

. MC5DK5.0.3
- Motor Profiler
% MotorControl Workbench
&] Reference Manual 5.0.3
a Release Motes 5.0.3
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%% ST Motor Control Workbench

File  Tools Help

1 Motor ProfileraS

Mation Cantral Suits 75/

Hecent Projects
" FOC -
Filename SDK Type MCUs control board power board motor p—
NUCLEO-F445RE-IHMOTM1-BULLRUNNIN 4.3.0 SINGLE ~ STM32ZF4456xC-xE NUCLEO-F445RE H-NUCLEO-HMOTM1 BullRunning
Noname.stmcx 43.0 SINGLE STM32F072x NUCLEO-FO7ZRB X-NUCLEQ-IHMOTM1 BulRunning =
. STM3ZF301=5/8 - P-NUCLEQ-HM0O01 35h - P-NUCLEQ-HW0O01 35h - .
g g
SDKS0x-P-NUCLEQ-HMO01-BullRunning. 5.0.0 SINGLE STM32F302%6/8 board: NUCLEO-F302R8 board: ¥-NUCLEO-HMOTMA Bull Running BR22804-1700k ]
- - STM32F301=6/8 - .
SDKS0x-NUCLEQ-F302RE-X-NUCLEDQ-HI 5.0.0 SINGLE STM32F302%6/8 NUCLEO-F30ZR& X-NUCLEQ-IHMO&M1 Shinano LAOSZ2-080E3NL1
refrigerator solution f030-0320.stmcx 4.3.0 SINGLE STM32F030x Custom Custom Custom
STM3210B-MCKIT 35h Less STM3210B-MCKIT 35h Less S

i i Il

Example Projects

Filename Type MCUs control board power board motor 23 -
) STMI2F301x6/2 - ) . )
NUCLEO-F302R8-X-NUCLEO-HMO&M1-Shinano SINGLE o o NUCLEO-F302RS X-NUCLEO-HMOENM1 Shinano LAOS2QZ)E:
NUCLEO-F303RE-IPMOSF-Shinano SINGLE  STM32F303xE NUCLEO-F303RE STEVAL-IPMOSF Shinano LADS2-080E;
NUCLEO-F303RE-PM10B-Shinano SINGLE  STM32F303xE NUCLEO-F303RE STEVAL-PM10B Shinano LA0S2-D30E;
NUCLEQ-F303RE-PM15B-Shinano SINGLE  STM32F303xE NUCLEO-F303RE STEVAL-PM158 Shinano LA0S2-080E] =
NUCLEO-F303RE-X-NUCLEO-HIMOTM1-BullRunning SINGLE  STM32F303xE NUCLEO-F303RE X-NUCLEQ-HMOTMA Bull Running BR204-
NUCLEO-F303RE-X-NUCLEO-HMO&M1-Shinano SINGLE  STM32F303xE NUCLEO-F303RE X-NUCLEQ-HMOEMA Shinano LA0S2-DB0E;
) STM32F3016/5 - P-NUCLEQ-IHMOO1 35h - P-NUCLEQ-IHMOO1 35h - )

P-NUCLED-HH001-BullRunning SNGLE  sriazranaxeie board: NUCLEO-F302R8 board: X-NUCLEO-HMo71 DUl Running BR2E0S

) STM32F3016/5 - P-NUCLEQ-IHMO01 3Sh - P-NUCLEQ-IHMOO1 3Sh - : . ]
FLVELEE L ST SINGLE  riaor3nzxeis board: NUCLEQ-F302RE board: X-NUCLEO-HMo7i1  ~rinano LAOS2-080E:

Allen Bradley

STM2240G-EVAL-HNMD23V3-Allen Bradley SINGLE  STM32Fdsex STM3240G-EVAL STEVAL-HM023V3 e
STM3240G-EVAL-HNM023V3-Shinano SINGLE  STM32Fdxx STM3240G-EVAL STEVAL-HM023V3 Shinano LADS2-080E; _ ,I
- v s 2 - e e - et i e B —

.augmented

1. RAFPEEXATREFLIRE, NECEIEa/EmSTENZSHIETER,
2. mERTREXAT IO TE.
3. PIREXAETmETIERG,

life.augmented
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B LIE

'}HE'-H' Praje i

MNew Project
Application type System
Custom - @ Single Motor ) Dual Motors
Select Boards: () Inverter ) MC Kit @ Power & Control
Control
custom board » Control board where the control stage
parameters have to customized by the user
Power
custom board » Power board where the power stage
parameters have to customized by the user
Motor

Eail Auredng Molor

Mominal Current
Mosminal Woltsge:

ﬂ The motor wes profiled with the following operaion condiion:

Stert up parsmebers
1.1 &ipk
121%

Thess valuss have been impored into the project

P Frequency: 30000 He
FOHC Habe: 1 P pencds
Cull olff Frequency: 5000 rad/s

—

Ganaric Low volfsgs <= 501"

Motor low voltage

- Maanetic structure Surface Mounted
Pole Pairs 2
Hominal Speed 4000 rpm
Nominal Voltage 24\
Hominal Current 1.8 Apk

oK | [ Canecel
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%% 5T Motor Control Workbench [Noname]*

g -
| o

R

[ |5 |
File Tools Help Documentation
- 5 @@ | ETHERE
O X ®s 2 1,0 0@ | EmiREX
& -« 2 3 \-) i
o | B YAE R
FIoRerz X — 2
BHEE
/"________" .y
Motor
ye \ y
N Speed/Position
/ N / Feedback
/ \
Power Stage | — — —
III )
\ /
\ S
Drive Management T =
i e A B W e B ]
DI EREX
Control Stage ‘ Yl
== ] life. augmented
FERRHECE
Variable Motor Uni e T o — e
;WM fre:”e”_"" _ :m4 Il @ 10190 The "Sensordess (HF1<Observer]'is not supported in the FYW for SDK5.0. All parameters will be disabled.
Se”5°r5;df°” main ke ©... @ 10193 The PFCis not supported in the FW for SDKS.0. All parameters will be disabled.
Te”“r;He"t"’” X 1 et - & 1m0 The "LCD"is not supported in the PW for SDK5.0. All parameters will be disabled.
Bzrquelt L - E:;E. cution rate 6 10:15:30 F1 mcus are not supported in the FW for SDKB.0
o Vo :ge sensing frue 6 10:15:30 F2 mcus are not supported in the FW for SDKE.0
vervolage e & 101w STSPIN meu is not supported in the FW for SDK5.0
Under-voltage true
< n | 3 Infa / Emors / Wamings | Change Log
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Workbench3iZE (1) mm

File | Tools Help Project Properties E
®  New Project Property Value
Q] Open Proiect Name P-NUCLED-IHMODD2
= P ) FilePath C\Program Files (<86)"STMicroelectronics MC_SDK_5.0.3"Projects*test\P-MUCLEQ-IHMODZ...
. | Output path C\Program Files {86\STMicroelectronics \MC_SDK_5.0.3"Projects'test\P-NUCLEQ-IHMD02
Close Project
) Section PMSM
EH  SaveProject Library 5.0.0 (PMSM FOC SDK v5.0.0)
. Type SINGLE
I8 Save Project As... "

T Properties IS T————)

=/  Recent List 3
w Recent List Delete
[@ Exit

New Project: SlIE— /L2
Open Project...: 3TFF— M REWTIE
Close Project; &AIMER TFE
Save Project: (FREENMGFERF TR IE
Save Project As...: BRI LERFHIEERISFE
Properties: & L@
Recent List: N&IEF IS TREFIZRFINE —PIE LE
Recent List Delete: HFERH TIESIZE
Exit: NEE4ECE R IR H
Kys
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Workbench3ZE (2) mm

Pin Assignment =]
File Tools Hel B Function Port/Pin Available port  Shared

Pin assignment I —) ||| o Convol Timer T
CH1 A3 CO, A2

| »

Generation CH2 A3 C1.A9
1 Project Seftings (=3 CH3 AlD C2 Al0
Update Ioc Project Name BKIN Al C3, Al

m

- P-NUCLEQ-IHMD02 Start/Stop butten Pin (DIO - BTN
Output Folder Opticns art/Stop butten Pin { )
) ) GFIO c13 c13

Project Location i i
Driver Signal Enable (DIO - MCT - Enb)

I e &v*r @

Monitor C:\Program Files (¢BE)\STMicroelectronics\MC_SDK_5.0.3\Projects'test
GPIO cio cio
l L Toolchain Folder Location GFIO Ci c11
garlog [C:\Program Fies (:86)\S Thicroclectronics\WIC_SDK 5.0 3\Projects'test\P-NUCLEQ-1HMOD2 GPIO ci2 ciz
Export Log Toolcban / IDE USART Channel (USARTZ)
. [EwARM - % AZ A2 A14,B3
Restore Info Message RX A3 A3, AT5, B4 —
Phase current feedback ADC (ADCL)
ADCT_IN1 AD AD
AN \\ /J ADC1_INT 1 ]
Pin assignment:3$E&MCURIS |15 BCFOfRIRAI =T FAS | B oo o %
Bus Voltage feedback ADC (ADC1) -
Generation:ARIBFTIZGHYIDE, AERAMCMN AT FENH al K
Corflicts:

-functions: 0

Update ioc: BRI LIEAY.ioc34, (XRFWEE, A8 8EHEE e
Output Folder Option:ZEx7 TIEIMNERIIRER -
Monitor: i FHF &

Clear Log: ;&P EE3k

Export Log: EREFEERIUN AR SHEIBESUS
'Y/ Restore Info Message: STENETRAFPERER

life.augmented © 2018 STMicroelectronics — 1484 BT B
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T EH=EfR =
¢ Lo &

ko Save: (ERERNAZRFIFNIE

¢ Clear Log: iBMREPEERXR

#® Pin assignment : AREEMCURYE (IS ERIRISRATT RIS 1

4 Generation: {RIBFTEAIIDE, AREMCRIFETIEX 4

¢ Update loc: EFr4BI T20.oc3ft, (PRFWEE, FESEHERSE
., Output Folder Option: s TRRINEHIERER.

b\/)‘ Click to open monitor: YSi=FHEERIEER]

© Help: IREELFENU4RYGIEEEC

‘W & About: BIRIZFIFAHIMRAS
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RIEEPFH:

RIBIRE

A

'@Q .

Hotor
Motar,

S

m =

Bull Runl

Speed/position

1700k | File Tools Help

SR ® ¢

Power Stage

*0e0

%4 ST Motor Control Workbench [SDKS0x-P-NUCLEO-THMOO1-BulRunning]* =< l
e Toos Hep
Ol X ™+ ONCN | ] - ST Motor - =

P-NUCLEO-IHMO01 3h - board: X-NUCLEO-HI :

Workbench

e ST VictorContol

File Tools Help

Rated Bus
Voltage Info
o

HMOO1.

c

ustom

Power Stage o
= ‘BHIX I 2L 000
Temperature
B Drive Management
Drve Managemert e Poer Stage - . W
T—% " Motor
4]
Cont Stage Drve Management ° Over Current
Protection
Power Stage
A
Contl Stage. 1 Sensing
Voo ttr v [
Pl ey oo el 0 nan 1 s e ot gt i £ e SOKS0 m m m
Sensorseectonman srucen0. [l @ r2z0m #2mcus et sppotedinthe FWior S50 Dive Managonert
Sensorseecton o 0 nxn 'STSPIN meu s not supported inthe FV for SDK5.0
ToruetPo-Becdenrte 1 mlQ amn
us votage sensy e i
« + | o/ Erors/ Waminge [Crange Loa] HW
Varable Metoe e T Motor 1 Message
PWM freguency e
Sensorselection main Sensorkess ©. Contre Stage . 111
Sensorslection aux
TorquedFux - Bxecion e 1 m 777“ "
Bus votage sensng e o
% |)-L ﬁ: \Ils Rl ——T— » | i/ Erors / Wamings [Change Log
= 9 aictie Metor Ut Tine Motor i Message
PYM frequency 30000 |
— Sensor selection main Sensoriess 0. B
‘Sensor selection aux
| Torquetuoc- Executonrate 1 )
Bus votage sensing e

) /4

fe.augmented

Info / Erors / Warrings | Change Log

IXmHE

© 2018 STMicroelectronics
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Fle Took Hep

BT PR AR

Control Stage

PoverSage

Drve Haragernet

P-NUCLEOHHMOO1 35h - board NUCLEOF302RE

Unit

==

iMIm
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FE 2%

Motor - Parameters

Motor | Sensors

& ST Motor Control Workbench [SDKS0x-P-NUCLEQ-IHMO01-BullRunning]” [re] [ (]
File Teols Help
‘G X ® ¢ 2L
4 * e
Bull Running BR2804-1700kv
i
Maoteor = .
/ N\
y \ Speed/Position
/ Feedback
III
Power Stage ‘ PR
1
\
Drive Management
Motor - Parameters
Mater | Sensors
Caontrol Stage
Magnetic structure Suface Mourted FMSM - =
Electrical parameters b I
Pale Pairs 7 = ugmented
Max. lication Speed 18000 = mpm
Variable Mator Uni #
Time Motor Id Message o
Mominal Current 120 2| Apk
EWM fre:luenc,r - :DDDD_{ Hz |z 5] 12:28:33 F1 mcus ar|
enser selzction main Sensordess {0... & 12z F2 mous ar| Nominal DC Vottage 100 = v
Sensor selection awx S zeg (U 6 12:28:23 STSPIN m H
TorquedFux - Execution rate 1 P¥ o 12.28:33 The new pi Fs o1 ~| Ohm oct o
Bus volage sensing true - —
< | 1 | * Info / Emors / Wamings | Change Log L 0018 = mH
B-Emf constant 0.4 = Vimssapm

) /4

life.augmented

Sensors
[] Hall sensors
Senso 120 deg
Fi angle 300 = deg
[] Quadrature encoder
D ann =

k= Save parameters

k= Save parameters
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File Tools Help

%% ST Motor Control Workbench [SDKS50x-P-NUCLEQ-IHMO01-BullRunning]*

y

Power Stage - Rated Bus Voltage Info

QH H % @ + gk '\f) 0 0 Rated vﬂhage Power Stage - Bus Voltage Sensing
Power Stage EO-IHMOD1 35h - board: X-NUCLEO-IHMO7 Min rated voltag .
] PowerSfoge ___,  Control Stage _
Temperature Sensing Ma rated voltag Vaus !
1 I
|
Hardware Settings Nominal vottage 4R :
‘ N < 16900 [2]kOhm |
)
I
i - Wiy feedbock
Power Stage sezanzing - \f -A'C]npui Info : 1 oBus eedbocl
|
&2 3EnEing - S atti ) i
o 0QS L Power Stage - Current Sensing
\
vl —2
Drive Management Current sensor and signal conditioning
Mirirmum Power Stage - Driving Signals Pd
Masimum High sid driving signal Cument reading topology Three Shunt Resistars -
Control Stage Palarity P
Fir Power Stage - Ower Current Prg i
S ) =
v sice dving siana Shunt resistan(z) value 0.330 = ahm
Enable Crver Cumment Protection Complemented from high side
— Over Temperature Comperstor hreshold Amplification on board
anavie Overvoltage HW inserted dead fi
PWM frequency 7| Set intervention thrg ) ) ) Insered dead time o ) -
Sensor selection main Set intervention th Chver curment networls gain ﬁml:llrfwng network L 1.53 =2 Calculate
Sensor selection awx Driver enabling signal
TorquedFlux - Execution rate 3 - Y
Bus vokage sensing _ Expected overcument thresholl 5.5 T+ise 700 | Pe
o = Hysteresis
3 i i Fl =
Over-cument feedback signal p| 7™ T-noise 700 ~1 ns
Force same values for UV, W [ MH}( Headble ':LI i 3 268 A
[ Share signal enable

life.augmented
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R IX )

FRSRAEIR MR 1+ 5/ R4). . R2//R)
((R2//R3)+R1)

¢

=)

-~

.. Amplifying Network Gain Calculator ]|
Power Stage - Current Sensing Vip [ 335
Imax 2801
Current sensor and signal conditioning ¥
Mrsedated current sesor 0CS)
Current reading topology | Three Shunt Resistors D m
Wy
O i a T R4
-2 03 AL = a
. - e
Shunt resiston(s) value 0.330 = ohm = Rununt 033000
2 - Prating 055
Amplification on board
Amplifying network gain 1453 = Calculate -
- -
T+ise 700 = ns Faraneler s
Mame Value Unit  Description Mame Walue Unit  Description
T-ﬂﬂise ?{H] : ns Imazc 280 A Desired masimu Overall gain 1.528 Overall gain of t
A\ Wm 33 v Reference volta Offset network attenuation 0.764 Signal attenuatio
R-shunt 0.330 Ohm  Shurt resistor va... Op-amp gain 2.000 Gain of the "Mo...
P-rating 05 W Shurt resistorm... Vout (polarization) 1.559 W Opamp output v
Max Readble Cument: 3268 A R1 680 Ohm  Resistance of th Min Vout 0.147 Vv Opamp output v
= R2 2200 Ohm  Resistance of th Max Vout 2571 W Opamp output v
[3 R4 2200 Ohm  "Non4inverting” ... Power dissipated on shunt 0647 w Power dissipate...
R5 2200 Ohm  "Nondinvering"
Vmeu 33 v MCU voltage
Export Confim Cancel
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%% ST Motor Control Workbench [SDKS50x-P-NUCLEQ-IHMO01-BullRunning]™

File Tools Help

‘EE X ®s 2 LG O
Drnive Management custom
Mator
Speed/Position Sensing Enabling
Feedback Drive Settings and Firmware
Management Protections
Power Stage .
Additional Features User Interface
S =i and PFC settings Add-on
ive Managem:
Control Stage
liie.augmented

] A
s o L~ Time Mator Id Message
PWM frequency 30000 Hz |2
Sensor selection main Sensordess (0.
Sensor selection aw Sensordess (C
Torque&Hux - Execution rate 1 PW
Bus woltage sensing true -
« | 1 | ¢ Irfo / Emors / Wamings | Change Log
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“% ST Motor Control Workbench [SDKS0x-P-MUCLEQ-IHMO01-BullRunning]*

Control Stage - DAC Functionality

Crive Management DAC

g lime 7] CH1 [Debug ] M [ia

Sampling Time 1 CHZ | Debug M1 Ib

Mazdmum modulation
Peripheral Selection q

Control Stage

Variable Motor Uni *
PWM frequency 30000 He | Supply voltage
Sensor selection main Sensordess (O B
‘Sensor selection awx Mominal MCU d
TorquedFluzx - Execution rate 1 PW
Bus voltage sensing true -
< m | r Info / Ermor T-ise 2550
Feedback net fitering
Protection
Setting
Digtal fiter duration clock —
Intemal ot imverting
1.668 Al CO
oltage Threshold 12 Ch a7 CO
Cutput enable D14 col

e

[%]@] <]

FAE]

Lys

BB AHAER

=leE==
File Tools Help
Qs H - ) .
‘EHEH X ® 2 LO0O
Control Stage
Control Stage - MCU and Clock Frequency Selection
Motar
ontrol Stage - Analog Input and Protection
Phase cument feedback | Bus vokage feedback | Tempersture feedback | PFC siage feedback |
Power Stage C 5 Ower Cumertt Protection Topology |
©) Embedded HW OCP
@ Extemal Protection User Interface

HW / Features | MCU Pins

LCD &

Awvailable on Control Board

Start/Stop Button

Available on Control Board
Enable

Awailable on Control Board
Enable
@ Bidirectional

() Fast unidirectional

CH1 M1 Iz

Serial Communication

life.augmented
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¥
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IH TEHEZE.

FPABEREIEMC WorkbenchigiH

o S:FMSZCubeMx1’|E79$% #HMC Workbench|

MC T 2RV Ak

tr, AR

AT

EalEA, X4

0O

WX s WEIETIET,

2 MRV IDEAERKMCR T FE:

= Ak 12eFEHYIDE
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MC T 2RV Ak

4 ST Moter Control Workbench - Save as ==
@‘uq . » Computer b Windows (C:) » Workspace » SDKS.0 » ~ [ 43| [ Search sDK50 2|
Organize « New folder g - @

oo, o ﬁﬂ%ﬁﬁﬁlﬁ%l"ﬁ?ﬁ{% _7r, ’%‘JE'L‘_I_T—/l\S'Zﬁ-%fEEED , 18]

%] Documents
[3] SDK50x-NUCLEO-F302RB-X-NUCLEO-IH...  3/22/2018521PM  STMC Workbench... 1424

Lys

life.augmented

] Git T \ 7 —
— [IRERFEH] i
&) Pictures [y (]
1] Subversion .
B videos
4 M Computer
£ Windows (C:) i
=1 . . .
L ;e - T  Project generation cngaing... @
File name: - SDKS0x-P-NUCLEG-THMOOL-BullRunning stmex - | - |
Save as type: | ST Workbench (stmcx) - Vereion info: 0
= B MC Workbench 5.0.2. 18126
WE_to_Mx 0.9.9. template-18-03-225
STM32CubeM: : 4.25.0
MC Firmware Librarv: 3.0.3

yu %% %ﬁI*E E{%ﬁﬁ I %EB_? —l zen:::;:z lr.-;'_ss (x86) \STMicroslectronicz\MC_SDE_S. 0. 3\Projects!test | P-NUCLEO-THMODZ!,
\ ety - "-_]:h_\-L-CLE:":]'IGGE. ioc. bak

—PMHEEN, SHBFPRAE e

j:’:ll nﬁjﬁtﬁﬁﬁ}j1nu§§

Time Mator Id Message
6 10:05:05 Project: "P-MUCLEQ-IHMO0Z saved successfully.
@ 10:05:05 Generation files starting
@ 10:05:09 Create the output folder C:\Program Files (<8615 TMicroelectronics'\MC_SDK_5.0.3 Projectstest\P-NUCLECQ-IHMO02
ﬁ 10:05:38 Project files generated on folder:'C:\Program Files (86)5TMicroelectronics MC_SDE_5.0.3"\Projectstest \P-NUCLED-IHMD. .
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MC T FERY4E R,

FERHIIAR TAE S HRFAEI IR
$ProjectFolder\EWARM

Mame

. Drivers MName -

.. EWARM — | P-NUCLEQ-IHMO02

W Inc . settings

W MCSDK_v5.0.3 || P-NUCLEO-IHMO02.dep
W Src || P-NUCLEQ-IHMOD2. ewd
|| .extSettings (4| P-NUCLEQ-THMO02.ewp
|| xproject | | P-NUCLEQ-IHMDOZ. ewt
|| mxscratch E Project.eww

[ % P-NUCLEO-THMO0Z.i0c kal startup_stm32f302x8.5

|| P-NUCLEQ-IHMO02.ioc.bak L stm32f302x8_flash.icf

L P-NUCLEQ-IHMO02 g
|| P-NUCLEQ-IHMO02 wh_def

NRAEEGEEMIMNE, ATEIEFIFF.ewwI 4,

WEBFEFGFERMIME, IFHCubeMXETH . ioc X{EET N,

IR E R AT B E e X e ok ia T, EliETEWorkbentch @A update ioc FKEFMoc X14F
fﬂ[l’ﬁ%ﬁ( VS = L T =)
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CubeMx

}TFF.ioc {4, STM32CubeMxiG#FIFF.
FALEYS (o BCECE

& STM32CubeMX SDK50x-P-NUCLEQ-THMO01-BullRunning.ioc: STM32F302R8Tx
File Project Pinout Window Help

BEoBul «&8 W
e ¢ OO

[ Keep Current Signals Placement @ o | =@ 4 | Find = | [¥] Show User Label | =, (L7 PR

IR

Finout | Clock Configuration I Configuration I Power Consumption Calculator

Cnnﬁguratlnn "
i--Additional Software i

FATFS = oo
FREERTOS -_; -_; -_;
MotorControl g
LR
= Pf_rlpherals Shart{Sop [PushBution]
-4y ADCL
ROC_OsC 1
ROC_OsC_ o
MI_CURS_AMPL
MI_CURR_AMPL W

MI_CLIRR_ SR
MI_BUS_WOLTAGE [g
USSAT_TH

uzsa @ [
el a)

[+ & OPAMP2 -

Lys
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SNEMLNE Y

File Project Clock Configuration Window Help

50O & 9 l;!@.t{.i)@

Pinout | Clock Configuration | Configuration | Power Consumption Calculator |

RTC Clock Mux

I12C1 Clock Mux

4

LLLJ

HSI
Hee HSE_RTC = @
- g To 12C1 [MHZ)
Input frequency EYSQJ{ I12C3 Clock Mux
0.768 LSE | LoE “ Ta RTC (KHz) e
LSIRC
0-1000 KHz LS 12C2 Clock Mux = 5 To I12C3 (MHz)
o Hst [
40 KHz —> @ 3
40 To IWDG (KHz)
¥ s To 12C2 [MHZ)
SYSOLK
> g Ta FLITFCLK (MHz) S
/ - 72 To AHB bus, cori
HSI RC System Clock Mux memory and DM
HSI
- - [ e
8 MHz SYSCLK (MHz) AHE Presczler  HOLK (MHZ)
HSE _._[ | 2= 72 FCLK Cortex cloc
— " i1 - T2 L
72 MHz max APB1 Prescaler
PLL Source Mux APB1 timer clocl
APEZ Prascaler .
| USE Prescaler = J1 - 73 Mhz ma) APB2 peripheral
. i1 72 To USB (MHz)
I i [aemzmer e
[ ADCL Prescales R USART1 Clock Mux
- | o z
1 - 7 SYSCLE
e
HSI
.
LSE 4.IT|T1:U5ART1(MH -

3
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CubeMx

= e

/' Parameter Settings || o/ User Constants | o// NVIC Settings | o DMA Settings | o GPIO Settings|
Configure the below parameters :
& STM32CubeMiX SDK50x-P-MUCLEOQ-IHMO01-BullRunning.ioc: STM32F302RETx
Sem: s
File Project Window Help 5 Counter Settings =
3 3 ] " Prescaler (PSC - 16 bits value) o
H H L @3 Q f + = : 3 B i v Counter Mode Center Aligned mode1
Counter Period (AutoReload Register - 16 bits val... 1200 A
Internal Clock Division (CKD) Division by 2 1
= = - = Repetition Counter (RCR. - 16 bits value) 1
l| Pinout I Clock Configuration | Configuration | Power Consumption Calculator | auto reoad preoad S
tnnﬁg“raﬁun Slave Mode Controller Trigger Mode
- Additi Soft =) Trigger Output (TRGO) Parameters
nal re Master Slave Mode (MSM bit) Disable (Trigger input effect not delayed)
Trigger Event Selection TRGO Output Compare (OC4REF)
Trigger Event Selection TRGOZ Reset (UG bit from TIMx_EGR)
o =) Break And Dead Time management - BRK Configuration
@ ADC1 Cenfiguration BRK State Enable
@ FREERTOS| | </ Parameter Seftings | o User Constants | o/ NVIC Settings | o/ DA Settings | o/ GPIO Setiings = ::”:m = :ig"
ter (4 bits value)
i Enabled| | Configure the below parameters : =) Break And Dead Time management - BRK2 Configuration
BRK2 State Enable
@ MotorCond | search :| Search (Crtl+F) | ¥ & HotorControl @ BRK? Polarity Low o
Enabled| |[= anc_settings
=-Peripherals Clock Prescaler Synchronous dock mode divided by 1
E—J_ﬁ ADC1 Resolution ADC 12-bit resolution n
: X Data Alignment Left alignment Anﬂlﬂg S"Stem
¢ INL:INY Sin| . [ emly | [ ok ] [ concd
3 Scan Conversion Mode Enabled
IN2:TM2 Sin| ) ) !
. Continuous Conversion Mode Disabled =
ING:ING Sin Discontiuous € Mod Disablac ADC1 AL Dmu" M1 )
) iscontinuous Conversion Mode isables W
IN7:IN7 Sin - ] b
THE:ING Sin| DMA Continuous Requests Disables
End OFf Conversion Selection End of single conversion ,\b
=8 o CRC Overrun behaviour Qverrun data preserved DAC [l I.Urt‘!’ GPIO d o
i Activate Low Power Auto Wait Disabled
DAC =] ADC_Regular_ConversionMode NVIC :|I-D
Enable Regular Conversions Enable of
- QUT1 Coni Number Of Conversion 2 —
TWDG External Trigger Conversion Source Regular Conversion launched by software RCC é% o
. External Trigger Conversion Edge Mone —
Activats o g
Rank 1
B g4 RCC Rank 2
i (=] ADC_Injected_ConversionMode 57
L} 3
Restore Default [ Apply ] [ ok ] [ Cancel
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| Pinout | Clock Configuration| Configuration

k:pnﬁguratinn
i--Additional Software
E-MiddleWares
- @ FATFS
. e [7] User-defined
FREERTOS
[ Enabled
E}'#% MotorControl

i.... [7] Enabled
B---Pgripherals
&4\ ADCL
¢ INL:IN1Single-ended
¢ IN2:IN2 Single-ended
i TNG:ING Single-ended

IN7:IN7 Single-ended
TNB:ING Single-ended

£ @ CRC
e [] Activated

- DAC

QUT1 Configuration: &
£ % TWDG

. [ Activated

B4 RCC

i... High Speed Clock (HS

4 1 3

m

... Timahace Sramea: Qe T

@ The Code is successfully generated under C:/Program Files (x86)/5TMicreelectronics/MC_SDK_5.0.1/Projects/testl /SDES0x-P-MUCLEOD-IHMOO1-EullRunning

Multimedia

’ Open Folder ] EDpen Pn:-jecti ’

Close

l

Connectivity Analog System

| USART2 EF}, | ‘ ADCL WL, ‘ DMA @ a
‘ DAC 1.|ru'.a ‘ GPIO —o'% »

NVIC Sl )

RCCEY

Control

:
e

4
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Motor Control fH<YM&

ECubeMXFIBEAE(EITF

STM32Fxx

B E SRR MRANIRRE!
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Motor Control fBXYMsZ

— E'BHE e =33t "51)?

Single TIM1 DMA1 CH1 ADC1 The dual drive mode and the internal
PGA are not available

F3 Single TIM1 None ADC1 Using one ADC

F3 Single/Dual TIM1(TIM8) None ADC1 Using two ADC
ADC2

F3 Single/Dual TIM1(TIM8) None ADC1 Using four ADC
ADC2
(ADC3
ADC4)

F4 Single/Dual TIM1 (TIM8) - ADC1 Using two ADC, ADC is used in time
ADC2 sharing.

Lys
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Motor Control fHx9MKZ

Im

5 FE BE A /'gl}?(l)

MCU | Single/Dual | Adv. Note
Timer Tlmer

Single TIM1 TIM3 DMA1 _CH2 ADC1 FO30x/F031x device configuration
(CH4) DMA1_CH3
DMA1_CH4

FO Single TIM1 TIM15 DMA1 _CH2 ADC1 FO51x device configuration
(CH1) DMA1_CH5
DMA1_CH4

FO Single TIM1 TIM15 DMA1l CH2 ADC1 FO72x device configuration
(CH1) DMA1_CH5
DMA1_CH4

F3 Single TIM1 - DMA1 CH4 ADCl -
DMA1_CH5

F3 Dual TIM1 - DMA1 CH4 ADCl -
TIM8 DMA1_CH5 ADC2
DMA2_CH1
DMA2_CH?2

Lys
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Motor Control fHx9MKZ

5 FE BE A I}? (2)

MCU | Single/Dual Note
Tlmer Tlmer

Single/Dual TIM1 TIM5 DMA1,streaml,ch6; ADC1 Optionl:used by first motor when it is configured in
(CH4) DMA2,stream4,ch6 single shunt, or by second motor when the first one
isn’t in single shunt. ADC1 used for general purpose
conversions

F4 Single/Dual TIM8 TIM4 DMA1,stream3,ch2; ADC1 Optionl:used by second motor when it is configured
(CH2) DMA2,stream7,ch7 in single shunt and when first motor isn’t in single
shunt. ADC1 used for general purpose conversions
F4 Single/Dual TIM8 TIM5 DMA1,streaml,ch6; ADC3 Option2:used by first motor when it is configured in
(CH4) DMA2,stream7,ch7 single shunt, or by second motor when the first one

isn’t in single shunt. ADC1 used for general purpose
conversions

F4 Single/Dual TIM1 TIM4 DMA1,stream3,ch2; ADC1 Option2:used by second motor when it is configured
(CH2) DMA2,stream4,ch6 in single shunt and when first motor is also in single
shunt. ADC1 used for general purpose conversions

FaxxFAFE2EEHIRY, AJ{Eoption 1Foption 2[EIHITIERE.
17
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Motor Control #5E4MS

ICSEE}ﬁﬁéd‘iﬁﬁﬁﬂ’rSﬂ?

Single/Dual | Advanced | DMA Note
Timer

Single TIM1 or None ADC1 Used by the first or second
TIM8 ADC2 motors depending on the user
selection.
F3 Dual TIM1 None ADC1 -
TIM8 ADC2
ADC3
ADC4
F4 Single TIM1 or None ADC1 Used by the first or second
TIM8 ADC2 motors depending on the user
selection.
F4 Dual TIM1 None ADC1 -
TIM8 ADC2

Lys
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ADCHi
_

STM32FOEUELHRIER (ADC) 1t

Il

118

STM32F1HERIER (BIEADCHIITENES) A TEdtenr
STM32F2IEEELIRER (ADC) N TEdteir
STM32F3f=EEEIRER (ADC) MR TEdtehE
How to get the best ADC accuracy in STM32Fx Series and STM32L1 Series TEbE
devices

STM32™'s ADC modes and their applications TEbE
Improving STM32F1x and STM32L1x ADC resolution by oversampling TEbIE
{ERSTM32F2xx FISTM32F4xx {MizhlssAtaNaliZSADC EFEE TEatit
STM32F30x ADC modes and application REbit

Lys
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http://www.stmcu.com.cn/Designresource/design_resource_detail?file_name=STM32F0%E6%A8%A1%E6%95%B0%E8%BD%AC%E6%8D%A2%E6%A8%A1%E5%9D%97%EF%BC%88ADC%EF%BC%89%E4%BB%8B%E7%BB%8D&lang=EN&ver=1
http://www.stmcu.com.cn/Designresource/design_resource_detail?file_name=STM32F1%E5%85%B6%E4%BD%99%E6%A8%A1%E5%9D%97%EF%BC%88%E5%8C%85%E6%8B%ACADC%E5%92%8C%E8%AE%A1%E6%95%B0%E5%99%A8%EF%BC%89%E4%BB%8B%E7%BB%8D&lang=EN&ver=1
http://www.stmcu.com.cn/Designresource/design_resource_detail?file_name=STM32F2%E6%A8%A1%E6%95%B0%E8%BD%AC%E6%8D%A2%E6%A8%A1%E5%9D%97%EF%BC%88ADC%EF%BC%89%E4%BB%8B%E7%BB%8D&lang=EN&ver=1
http://www.stmcu.com.cn/Designresource/design_resource_detail?file_name=STM32F3%E5%BF%AB%E9%80%9F%E6%A8%A1%E6%95%B0%E8%BD%AC%E6%8D%A2%E6%A8%A1%E5%9D%97%EF%BC%88ADC%EF%BC%89%E4%BB%8B%E7%BB%8D&lang=EN&ver=1
http://www.stmcu.com.cn/Designresource/design_resource_detail?file_name=AN2834&lang=EN&ver=3
http://www.stmcu.com.cn/Designresource/design_resource_detail?file_name=AN3116&lang=EN&ver=1.4
http://www.stmcu.com.cn/Designresource/design_resource_detail?file_name=AN2668&lang=EN&ver=2
http://www.stmcu.com.cn/Designresource/design_resource_detail?file_name=AN4073&lang=EN&ver=5
http://www.stmcu.com.cn/Designresource/design_resource_detail?file_name=AN4195&lang=EN&ver=1

HEiA
STM32F0ERTZEEIR (TIM) 43

STM32F1ELRIER (BFRADCHILTHERS) M4A

STM32F2xERIZ8EIR (TIM) 48
STM32F3BAERZHER (TIM) NS

STM32F3ERY aRRHTIEINEEN 4R
General-purpose timer cookbook

STM32F1xx, STM32F2xx. STM32F4xx.
STM32L1xx. STM32F30/31/37/38x ERTEeHTS

© 2018 STMicroelectronics — 1% A HUF]
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http://stmcu.com.cn/Designresource/design_resource_detail?file_name=STM32F0%E5%AE%9A%E6%97%B6%E5%99%A8%E6%A8%A1%E5%9D%97%EF%BC%88TIM%EF%BC%89%E4%BB%8B%E7%BB%8D&lang=EN&ver=1
http://www.stmcu.com.cn/Designresource/design_resource_detail?file_name=STM32F1%E5%85%B6%E4%BD%99%E6%A8%A1%E5%9D%97%EF%BC%88%E5%8C%85%E6%8B%ACADC%E5%92%8C%E8%AE%A1%E6%95%B0%E5%99%A8%EF%BC%89%E4%BB%8B%E7%BB%8D&lang=EN&ver=1
http://stmcu.com.cn/Designresource/design_resource_detail?file_name=STM32F2%E5%AE%9A%E6%97%B6%E5%99%A8%E6%A8%A1%E5%9D%97%EF%BC%88TIM%EF%BC%89%E4%BB%8B%E7%BB%8D&lang=EN&ver=1
http://stmcu.com.cn/Designresource/design_resource_detail?file_name=STM32F3%E9%80%9A%E7%94%A8%E5%AE%9A%E6%97%B6%E5%99%A8%E6%A8%A1%E5%9D%97%EF%BC%88TIM%EF%BC%89%E4%BB%8B%E7%BB%8D&lang=EN&ver=1
http://stmcu.com.cn/Designresource/design_resource_detail?file_name=STM32F3%E5%AE%9A%E6%97%B6%E5%99%A8%E6%A8%A1%E5%9D%97%E6%96%B0%E5%A2%9E%E5%8A%9F%E8%83%BD%E4%BB%8B%E7%BB%8D&lang=EN&ver=1
http://www.stmcu.com.cn/Designresource/design_resource_detail?file_name=AN4776&lang=EN&ver=1
http://www.stmcu.com.cn/Designresource/design_resource_detail?file_name=AN4013&lang=ZH&ver=2
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IAR Embedded Workbench for Arm (v8.xx)

AR

teh, FRFANRRIIE CRINA
X CODE BEGIN */#/* USER

=R

1

-
@ Project - IAR Embedded Workbench IDE - Arm 8.22.2 [ =] =]
File Edit View Project ST-lLink Tools Window Help
NoR@ = XE0 OC 1< Q>%2< P OO0 RB-=0 » _Cdadh
Workspace v o X | main.c x |
SDKE0x-P-NUCLED-HMO01 -BulR unning - <, FIJ
- 121 /* USER CODE BEGIN 1 #/ T * *
Files ol M = | N \ EE}EJZH’J h*l:l CI)?I
= @ SDK50x-P-NUCLE... + 123 /% USER CODE END 1 #/ e
= W Application 124 1k ﬁ% }Jua /* USE
i EWARM 125 /% MCU Configuration—---------—-------—--—----0- M _
R GODRE END
main.c -- 127 /* Reset of a1l peripherals, Initializes the F cick
mec_api.c ] 128 HAL Inmit(};
mc_config.c e | 129 ]
mc_paramete... . 130 /* USER CODE BEGIN Init #/
[ mc_tasks.c ] o R e D Thir s
motor_cantral... L) 12; #* USER CODE END Inmat */
motorcontrol.c L] . - N
134 /#* Configure the system clock */
strn32f30x_me.. e 135 SystemClock Config():
stm32ido_hal.. || - - !
stmI2fhoc_ite b 137 /+ USER CODE BEGIN SysInit #/
ui_task.c ] 138
user_interfac... LJ 139 /* USER CODE END SysInit */
—+ B Mrivars e 7 140
I-SDKSDR-F'-NUELED-IHMDW-BuIIHunning 1| i | P
Debug Log -  x
Log
Fri bday 04, 2018 18:15:23: [AR Embedded Warkbench 8.22.2 (CAProgram Files (xBEYAR Systems\Embedded Workbench §.0armibintarmproc.dil)
4| (1 | [3
Ready Ln120, Col 2 System CAP NUM OvR BEE=

7£1AR Embedded Workbench for Arm v8.xx4, CIRiREEHIVIEFHFREN

Speed.

TR B T AT BUR
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MC T E9miEF &,

i

@ Project - [AR Embedded Workbench IDE - Arm 8.22.2

File Edit View | Project | 5T-Link Tools Window Help
‘M 0 @ | [e AddFiles., - < Q > K=« . - - u -
Workspace [e Add Group... -
l . .
| SDKE0xP-HUCLED [2]| 1mport File List... A A A
- Add Project Connection... F USER CODE BEGIN 1 #/
Hes .
5 ® SDK50x-P Edit Configurations... Debug Wlthout
- b USER CODE END 1 +#/ I —
G M Applicat( x| Remove Compile Downloading
B EWAR FMCU Configuration------
Lo il User |1 Create New Project...
'™ Add Existing Project... :I.Ri.:w.s::”of all peripheral Make
mi_ _Init i)
Bmc | % options.. A7 | . Download and Debug
me USER CODE BEGIN Init *,
mc Version Control System 4
= . -
B mo . F USER CODE END Inmit */
B mo Make F7 | conti s X ~
ot . Compile Ctrl+F7 oniigures “‘E_SYS“EE‘ ="
ratemClock Config():
strri @) Rebuild Al
stn‘: & Clean t USER CODE BEGIN SysInit Toggle Breakpomt —
] o] Ui
use| @  Batch build.. 8 | USER coDE END SysTnit -
1 B Nrivars
: i . .
S DK50xP-HUCLED C-5TAT Static Analysis o |
— £3  stop Build Ctrl+Break
Lag o Download and Debug Ctrl+Dy
Fri kday 04, 20 *  Debug without Downloading 22.2 (ChProgram Files (x86),

Lys
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o J I

-

-~

%k ST Motor Control Workbench [SDK50x-P-NUCLEQ-IHMO01-BullRunning] == =]
File  Tools Help
o) ANELY) . ST O] imfastes
- HH % &4 2 LSS ?) Port [CoM22 |[115200 : Close Monitor (1) | 1EE{S5E
T e e e e
Idl
O de 1000 = Target moto
Faults - |Motor'| v|
O rocamen 00 -
O Overheat ® e
' Start-up failure 23
Heatsink —
)  Speedfesdback Dashb d | Encoder Mign |
@ Overcument 000 0 w00 asnboara area [ Almotors
) Software emor T
PFC

Monitar

[=]
\.
-
W
s

Measured speed {pm)

Measured speed {pm) o

Final ramp speed {pm)

PFC Enable

PFC Disable

PFC Fault Ack

N7 4

Wariable et =

'I-“m'le Motar Id Message

PWM frequency 30000 Hz|=
Sensor selection main Sensordess (0.
Sensor selection awe

EEATL

TorquedFlux - Execution rate 1 P
Bus voltage sensing true -
< | ] | 3 Info / Emors / Wamings | Change Log

3 Gl

¥

© 2018 STMicroelectronics — 1% A HUF]
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% ST Motor Control Workbench [SDK50x-P-NUCLEQ-THMOO01-BullRunning]
File Tools Help
I i : -
Q H S : g . . i
| 7 E 0 % ® 4 2 e Q o o [comz2 |[115200 |<9 % II - Close Moritor ( ).
Status [ Basic | Advanced | Registers [ Configuration | Firmware: STMC SDK Ver. 5.0.1 Generic
O Idle Corffiguration and debug Sensordess Observer+PLL Target motor
Faults Cortrolmode [Spesd x) Observer C1 -1380 [motor 1 -
Power Board Status DAL Settings
® rocumer o cmerecz [ 5
BUS Voltage 2 Vo | Chi (i o T —
O It —
@ Overvoage Heatsink temp. 2 T Chz [b v] T
. Overheat Current cortrollar Speed controller Sensordess ObserversCordic
) Startup failure Set cument reference in speed mode Speed amp ObseverCl O =
. Speed feedback Tongue ref {lg) o Target speed pm _ | Encoder Align |
e —— Observer C2 1] —
O  Overcument Flupe ref (Id) 0 Duration 1000 EI millisec: [ All motors
O Software emor Flux weakening tuning
Kp 0
Measured cuments FID Gains Ki T PFC
Maritor Tcrque {|CI} 0 Kp 1000 PFC Enable
o Ki 600 BUS Voltage allowed
Pl (14 0 e PFC Disable
Measured speed {pm)
lg PID Gains |d PID Gains Meas 0 % PFC Fault Ack
Kp 1051 Kp 1051
Ki 214 Ki 214
iz ooy o Time Matar Id Message
PWM frequency 30000 Hz =
Sensor selection main Sensordess (0.
Sensor selection aux
TorquedFho - Execution rate 1 PW
Bus voltage sensing tue -
4 i | 3 Info / Ermors / Wamings |Q13"93 I-"Sll

Lys
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FE Ll AL 1

File  Tools Help
I i: : -
Q - ; . . .
Vi X & 2 @O rfon Jum -GS |
Status Basic | Advanced | Registers | Configuration Firmware: ST MC SDK Ver. 5.0.1 Generic
0 Idle Id Name Uit Value Min Mz Period Type Mode  Enable Lastread * Target motor
Faults » 170 Target motor ] (] 255 0 us RW never | Mator 1 = |
. FOC duration D1 Flags 0 0 4254967 ... | 200 3z never =
02 Status 0 0 255 200 ug R never
Q) Overtase m
@ Undorvot 03 | Control mode 1 0 255 500 ug RW never op Motar
nder voltage
o 1] Speed reference RFM 3000 -18000 15000 200 532 R 2015-04-04 13:3. Stop Ramp
Overheat
veme 005 | Speed Kp 1000 0 65535 |0 e —
O Ssatuwpfaire 06 | Speed Ki 500 0 65535 |0 UlE  |RW never
@ Speedfeedback B07 | Speed Kd 0 0 65535 |0 uts  |RW never | Encoder Aign_|
. Over cument 08 Torque reference (lg) 1] -32768 32767 0 516 RW never [ All motors
@ Software emor 09 | Torque Kp 1051 ] 55535 0 116 RW never
DA Torque Ki 214 0 65535 0 16 RWW never PEC
. 0B Torque Kd 0 0 65535 0 16 RWW never
Menitor PFC Enable
0 Q=0C Flux reference (Id) 1] -32768 32767 0 516 RW never
BOD | Flux Kp 1051 0 65535 |0 U16 RW never PFC Disable
Measured speed (pm) =
IxDE e Ki 214 0 65535 0 U186 RW never PEC Fault Ack
xOF e Kd 0 0 65535 0 U186 RW never
=10 Obszerver C1 -1380 -12768 32767 0 516 RW never
11 Observer C2 2855 32768 | 32767 0 516 RW never r
012 Cordic Observer C1 0 -32768 32767 0 516 RW [Tl Inever ' ’
Wariable Mator Uni * Time Motar d Message
PWM frequency 30000 Hz =
Senszor selection main Sensordess (0.
Sensor selection awe Sensordes:
Torque&Fux - Execution rate 1 PW
Bus voltage sensing true -
< i | 3 Info / Emors // Wamings |0’13|'193 |-°9|
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File Tools Help
- v = i - =
@%H w‘w‘w‘v g I\I}A ‘ Q o Port | COM22 | |115200 -|’é_; é II .| Close Monitor | |
Status [ Basic [ Advanced | Registers | Corfiguration | Firmware: ST MC SDK Ver. 5.0.1 Generic
o Idle Board Corfiguration Revup Corfiguration = Target motor
Faults Import from builder Mum | Final Speed {pm) Final Torgue  Duration {ms) Last read Last write Matar 1 -
. FOC duration Motor available | Single Motor r 1 0 0 0 2018-04-04 13:30:03.316 =t
. Overvoltage Metor 1 or any motor & 0 10026 300 2018-04-04 13:30:03.924 newver
@ Undervot Senserdess (Obs+PLL} 3 132 12032 100 2018-04-04 13:30:03.932 never
naer voltage Sensordess (Obs=Cordic)
4 3996 12032 2500 2018-04-04 13:30:03.940 newver
@ ovehea Sensordess (HFI<Obs) [_Step Remp |
. S i Quadrature encoder b 3556 12032 0 2018-04-04 13:30:03.948 never
tart-up failure Hall sensors
. Speed feedback Flux weakening
DAC channels i
@ Overcurent =l [ Al motors
Control mode: Speed
. Software emor Min speed
Max speed PFC
Monitor Max bus voltage |36, =
] 60 | — PFC Enabe
Matar 2 (f available) PFC Disable
Measured speed {[pm) Sensordess (Obs+PLL)
Sensordess (Obs+Cordic) PFC Fault Ack
Sensordess (HF1+Obs)
Quadrature encoder
Hall sensors Wi
Flee weakening ‘ "
Variable Motor Uni Time Motor Id Message
PWM frequency 30000 Hz
Sensor selection main Sensordess (0.
Sensor selection aLx Sensordess (O
Torque&Flx - Execution rate 1 P
Bus voltage sensing true -
4| e | 3 Info / Emors / Wamings | Change Log |
ST Motor Control Workbench [SDES0x-P-NUCLEQ- l
IHMOO01-BullRunning]
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Workbench < HL

> DA E or [samm]

Magnetic structure [Suface Maunted PM5M ']
*
° *&ij& Electrical parameters
SPNESES = ‘
) Mz, Application Speed mm
BX JLS .
Mominal Cumert Aok
= k%:ﬁ Mominal OC Voltage v q“ 3 o ST
[ ] ] |
B ik s | S
- - |
L 1;% % % ’ I\ B-Emf constant 0.4 Iil Vs lapm [ S ,A\ e

- EBHEEH =
=Y ==0
- EBHLEEEEH CET== o)

Lys
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Workbench S:iEELE £ %5 =

> URtbER sS4y

> Hall A
. ~ Motor - Parameters o ReSOI ton 3= ) /\:"1"%'
. EH\Hall AR EFHOBIRBHAER R | Ution SRR, T
. . T v/: Pulse/Round
SR ANIERAE, e (AT PuseRound
: . R ERGERNE

Flacement electrical angle

¢ BAHAEI R R A B A . E
% }E E’\J OJ_E‘_ ; Pulses per mechanical revolution S jter backuard jter o

3 Sensor 120° 3 Sensor 60°

H1 -

/] [ |

H1

o N
S N
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0.4

0.2 0.3

0.0 0.1

Workbench &

—0 Gt

errors

LR g

=lo p log 20 30

Speed Average value

64
>

_ i=l
A6

Speed Variance
64

> (e —pf
0-2 — =1

64

0

=1

S

Drive Management - Speed Position Feedback Management

Main sensor | Auiliary senser |

Sensor selection [Sensor—less {Observer+PLL) - ]
Max measurement emors number before fault
ObserversPLL
Variance threshold 10.00 B =
Average speed depth for speed loop 64 El
HAverage speed depth for observer equations
B-emf consistency tolerance %
B-emf consistency gain 100.00 EI %
[ Manual editing enabled
Observer PLL
a1 [13e0 H [2234 H # [16384 H P
G2 |2355 = | |52 B | / |55535 | |

[ Back compatibility

© 2018 STMicroelectronics — 1% A HUF]



Workbench il E

.| PLL

Observed bemfs are
consistent with
physical model if
match is found

> BEMFUZELR :

2 2 Amplitude from Amplitude
|€| =y€ te; = |observer from PLL/CR
=P, po,

/CR

RS Fe=F
d iﬁfﬁjj 100%H__I- 1 Il_;\mg.u:t#:l.] Sensor selection

I-
I&'ﬁ Max measurement emogiiumber before fault

Varance threshg

RIESEUTREEINERS, —KRE S—

L NIHEIZ, RIFABIAEYE e —

52 |2?:51 = | |11

[] Back compatibility

Lys
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Workbench KEEHE S B ==

PWMER R

Drive Management - Drive Setti

PWM generation and cument reading Default settings
PYWWM BoDoD = H
reaHEney IE' : Control mode Speed contral -
Target spead 3000 El pm

Low side signals and deadtime
SW inserted dead4ime Target stator cument fle component

High sides PWM idle state
200

Target stator cument torque A

Low sides PWM idle state Tum-off -

Torgue and fle regulators

e Execution rate PWM periods
cocon
?-\ [ m Cutof re

Torgue

1000 [+, 16 P

(1051 |, (16384 [ p || [1051 | /s [16384

214 AEER 214 o 7 [16384

© 2018 STMicroelectronics — 1% A HUF]



Workbench <igEltE =207 A

> @EE;Z 1§lu\5§3::ﬂ;):l Ej]é/%;lé& D':::::::;:;“P parameters
- BIERERRIE Py

IE XS5 o

il {sERe

Wﬂ%‘i&@%

Initial electrical angle S0 = deg
n {ms ina m
E

10
E E}J E g%@ﬂ% I} @Jgﬁ / G eE CE R
}E / Eaiﬁ 1 ET_I" E—_I Minimum startup oLtput speed

Estimated speed Band tolerance upper lifiit

,\\

%) Juaing

—05

e sensordess algorithm starting from = 0.0

Estimated speed Band tolerance lower lim

Ezh-FOC
0 EERIR
E

17 tJJ)\rvﬂf/T\,ﬂtr#um
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i

132

* 3 A NIREOCPRITIRIFIE

- WESHE, E—EN, ERXERE (VEERIULMETL)

Setting

Pin map
Digital filter duration 0 * | clock
L e | [
- =
g input | [intemal _ ~ | iveding Fgut —
Curent threshold 9457 = Apk
Voltage Threshold (12 ~]v
Output enable
- Paxlawy S =T hd
3Z _/\ = N | A
. 2%2H, FE—NEH (PA4) , BRZEEZE
9|‘|:||32 PA4 BEZIBESZVEAR
Semng ~ Pin map
Digtal fiter duration 0 ] cox
: - Not inveting B0 COMP4
— i e
Curent threshold 9457 1= Aok
Votage Threshold 120 = v
Output enable

- DACIEE

Protection
Setting

, BE—TEM (DACEOENX) , ZEFZEE

Fin map
Digital fiter duration 0 v | clock
Mot inverting BO COMP4
—
Ivedting input DAC
Cument threshold 9457 = Apk
Violtage Threshold 1.20 ="}
Output enable

Lys
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BH=REHYELE

STM32F30x

STM32F303 OPAMP1+ADC1 OPAMP3+ADC3
OPAMP2+ADC2 OPAMP4+ADC4
l-\b‘ S
STM32F302 OPAMP1+ADC1 ANRELEFEADCHIS IR, E9
OPAMP2+ADC?2 EFNOPAMPXLAIE—N5 |BAl
Power Stage - Current Sensing IQTM_SG:\Q T_opol?qy == Over Current Protection Topology
Current sensor and signal conditioning I © Embedded PGA I & Bdemal P'::::::P
Cumert reading topology Three Shunt Resistors '] I_ _E:a_emd_OPA:P — | P peeh
CS gain 1.000 = VA Sensng e e e e = - 1
- z Setting [ : | Pnmap
Shurt resistor(s) value 0.330 =/ ohm Sampling Time 175 ) ADC ck | Chphase U ADC1_IN3 (A2) 1
Amplfication on board Samping Time 417 ns | OhphaseV ADC2_IN3 (AB) |
Ampifying network gain 153 . oA 5 | e |
Perpheral Selecton - ADC1/ADC2 2 —= I
THize 700 = ns I g
Tnoise 700 2] [ S S s S
Sensing OPAMP |
Max Readble Curent: 3.268A I Seting Pin map
o S i R o
| OPAMPGan temal v/ by (a1 -] A3 ~|  OPAMP1 A2
| tgantpe 2 - v (a7 ] C5 ~| OPAMP2 AS
| OveNetwokGan 144 [ Cacute | w (B0~
| Vout polarization) 1938 v |
‘ ’ I TM3/1/2019 il < - : STM32 Motor Control Training
’ | [ Feedback net ftering |

life.augmented
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STM32F303 OPAMP1+ADC1 OPAMP2+ADC2 OPAMP3+ADC3 OPAMP4+ADC4

STM32F302 OPAMP1+ADC1 AEEIEERADCHIS R, AH
=] —]—
EFIOPAMPHFE—5 | Bl
F;El%"'&)&gy_ 1 Over Cuent Protection Topology
Power Stage - Current Sensing I © Embedded PGA | C Embedded HW OCP
Curment sensor and signal conditioning | ) Exdemal OPAMP ] £ No protection
Currert reading topology ’Dne Shurt Resistor '] Sesng
Settng T An Map -
e Bos) A | gmes  acisais 1)
Shurt resistor(s) value 0.330 El ohm Samping Time 417 ns :_ :
Amplfication on board Mapamum modulation 94 L r- """ " " - - = = ==
Amplifying netwark gain 153 Iil Penpheral Selaction ADC1
C—— —
T-noise ns | Sensing OPAMP |’:’ﬂ
Settng |Pin map
Max Readble Cumrert - 3268A : Periphoral selection (OPAMPY v) | Not nveaing
OPAMP Gsin l : !: ::: -
I [t ] I veting XT -
)|(oes ows) || ~
I Output A2
| Ovend NetwokGan 144 :
I Vou (polarization) 1.938 v I
‘ ’I I Tese 3/1/2019 2550 [5< ns | STM32 Motor Control Training
[ _
life.augmented o Sl |
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RIGHIERFHEVB
FEEHEHNS

EVB{ZHItR

MC Connector (%)

b ¢ A
,'.' ']
.1 |
.
&
-

EVBIIELR

"’ © 2018 STMicroelectronics — £RB AT BUF|
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MCU EVB + PB EVB + Motor

“EEHIMCU EVBHITIZRIREVBi#KE = HIN AN

IR

o7 MCU EVB IHERHR EVB B,
” © 2018 STMicroelectronics — £RB AT BUF|



THEBHINUCLEOINZRAR B e

PB Name Power(W)/Current(A)  Voltage(V) Motor Type/Control Type  Application

PMSM/BLDC FOC/6 Step
1 X-NUCLEO-IHMO7M1 1.4A(2.8A) 8-48Vv DC 1/3 shunt Drones

PMSM/BLDC FOC/6 Step Drones,e-
2 X-NUCLEO-IHM08M1 15A 10-48v DC  1/3 shunt bikes,drills,pumps

3 X-NUCLEO-IHM11M1 1.3A 1.8-10 VDC BLDC FOC 1 shunt Drones

EO- 1HMOBM]

3
by
%
b
S
L
v
"
L
I
f
f.
f.
r.
S
%

Lys
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http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/stm32-nucleo-expansion-boards/p-nucleo-ihm001.html
http://www.st.com/content/st_com/en/products/ecosystems/stm32-open-development-environment/stm32-nucleo-expansion-boards/stm32-ode-move-actuate-hw/x-nucleo-ihm08m1.html

B RIEVBINZRMR N

No. PB Name Power(W)/Current(A) Voltage(V) Motor Type/Control Type Application
PMSM/BLDC FOC/6 Step 1/3
4 STM3210B-MCKIT 7A 42V DC shunt Drones,e-bikes,drills,pumps
Pumps,compressors,wash
5 STEVAL-IHM023V3 1KW 125-400V DC PMSM/BLDC FOC 3 shunt machines
Pumps,compressors,wash
6 STEVAL-IHM028V?2 2KW 125-400V DC PMSM/BLDC FOC 1/3 shunt machines
Pumps,compressors,wash
7 STEVAL-IHM025V1 1KW 125-400V DC PMSM/BLDC FOC 1/3 shunt machines
PMSM/BLDC FOC 1/3 Pumps,compressors,fans,dish
8 STEVAL-IHM045V1 100W 40-400V DC shunt(Dual motor) washers
9 STEVAL-IPMO5SF 500W 125-400vV DC  PMSM/BLDC FOC 1/3 shunt Water pumps,fans,dish washers
Pumps,compressors,air
10 STEVAL-IPM10B 1.2KW 125-400V DC PMSM/BLDC FOC 1/3 shunt conditioning
Pumps,compressors,fans,dish
11 STEVAL-IPM15B 1.5KW 125-400V DC PMSM/BLDC FOC 1/3 shunt washers

life.augmented


http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-eval-boards/stm3210b-mckit.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ihm023v3.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ihm045v1.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ipm05f.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ipm10b.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ipm15b.html

SDK5.0 Workbench SZ#5HIMCU%IZE

STM32F302VB LQFP100
STM32F302VC LQFP100
STM32F302R8 LQFP64 NUCLEO-F302R8
303 STM32F303VB LQFP100 -
STM32F303VC LQFP100 -
STM32F303ZE LQFP144 -
STM32F303VE LQFP100 STM32303E-EVAL
STM32F303RE LQFP64 NUCLEO-F303RE
FO 030 STM32F030RC LQFP64 -
STM32F030R8 LQFP64 NUCLEO-FO30R8
031 STM32F031C6 LQFP48
051 STM32F051R8 LQFP64
STM32F051C8 LQFP64
072 STM32F072VB LQFP100 STM32072B-EVAL
STM32F072RB LQFP64 NUCLEO-FO72RB
F4 4Xx STM32F4171G UFBGAL176 STM3241G-EVAL
STM32F415Z2G LQFP144 STEVAL-IHM039V1
STM32F4071G UFBGAL176 STM3240G-EVAL
446 STM32F446ZE LQFP144 STM32446E-EVAL
STM32F446RE LQFP64 NUCLEO-F446RE

© 2018 STMicroelectronics — 1% B4 PG AL
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SDK5.0 ST &%#4%x(1/2)
5.0 IR FITR

Product MCU Serie Line DIE WB WB Type CubeMx board

STM32 FO30RS8 FO FO30 440NUCLEO-FO30R8 Control board NUCLEO-FO30R8_STM32F030R8
STM32 FO72RB FO FO72 448 NUCLEO-FO72RB Control board NUCLEO-FO72RB_STM32F072RB
STM32 F302R8 F3 F302 439NUCLEO-F302R8 Control board NUCLEO-F302R8_STM32F302R8
STM32 F303RE F3 F303 446 NUCLEO-F303RE Control board NUCLEO-F303RE_STM32F303RE
STM32 FO72VB FO FO72 448STM32072B-EVAL Control board STM32072B-EVAL_STM32F072VB
STM32  F303VE F3 F303 446STM32303E-EVAL Control board STM32303E-EVAL_STM32F303VE
STM32 F446RE F4 F446 421NUCLEO-F446RE Control board NUCLEO-F446RE_STM32F446RE
STM32 F4071G F4 F407 413STM3240G-EVAL Control board STM3240G-EVAL_STM32F407IG
STM32 F4171G F4 F417 413STM3241G-EVAL Control board STM3241G-EVAL STM32F417I1G
STM32  F446ZET F4 F446 421STM32446E-EVAL Control board STM32446E-EVAL STM32F4446ZET
STM32 F415Z2GT8 F4 F415 STEVAL-IHMO039V1 Control board

"’ © 2018 STMicroelectronics — 1B P& ALH]
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SDK5.0 ST £%&1x(2/2)

5.0 SZFFHITOZRMR
General Description

STEVAL-IHM023V3 1 kW 3-phase motor control evaluation board featuring L6390 drivers and STGP10H60DF IGBT
STEVAL-IHM028V2 2 kW 3-phase motor control evaluation board featuring the STGIPS20C60 IGBT intelligent power module
STEVAL-IHM045V1 3-phase high voltage inverter power board for FOC based on the STGIPN3H60A (SLLIMM&#8482;-nano)

STEVAL-IPMO5F Motor control power board based on the SLLIMM&#8482; 2nd series of IGBT IPMs

STEVAL-IPMO7F Motor control power board based on the SLLIMM&#8482; 2nd series of IGBT IPMs

STEVAL-IPM10B Motor control power board based on the SLLIMM&#8482; 2nd series of IGBT IPMs

STEVAL-IPM10F Motor control power board based on the SLLIMM&#8482; 2nd series of IGBT IPMs

STEVAL-IPM15B Motor control power board based on the SLLIMM&#8482; 2nd series of IGBT IPMs

X-NUCLEO-IHMO7M1 Three-phase brushless DC motor driver expansion board based on L6230 for STM32 Nucleo

X-NUCLEO-IHM08M1 Low-Voltage BLDC motor driver expansion board based on STL220N6F7 for STM32 Nucleo

X-NUCLEO-IHM11M1 Low voltage three-phase brushless DC motor driver expansion board based on STSPIN230 for STM32 Nucleo

", © 2018 STMicroelectronics — & B A A
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http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ihm023v3.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ihm028v2.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ihm045v1.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ipm05f.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ipm07f.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ipm10b.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ipm10f.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ipm15b.html
http://www.st.com/content/st_com/en/products/ecosystems/stm32-open-development-environment/stm32-nucleo-expansion-boards/stm32-ode-move-actuate-hw/x-nucleo-ihm07m1.html
http://www.st.com/content/st_com/en/products/ecosystems/stm32-open-development-environment/stm32-nucleo-expansion-boards/stm32-ode-move-actuate-hw/x-nucleo-ihm08m1.html
http://www.st.com/content/st_com/en/products/ecosystems/stm32-open-development-environment/stm32-nucleo-expansion-boards/stm32-ode-move-actuate-hw/x-nucleo-ihm11m1.html

NUCLEOFIEVBRIZIERIR M EHtRE S =

5.0 STHEFINUCLEOINZRARFIs$IREES

NUCLEO-F302R8 NUCLEO-F303RE NUCLEO-FO72RB NUCLEO-F446RE NUCLEO-FO30R8

X-NUCLEO-IHM07M1 v v v N N
X-NUCLEOQ-IHM08M1 v v N N N
X-NUCLEO-IHM11M1 l \ N J N

5.0 XFFAIEVBINZENRFIIEHIIRAVAES

STM32072B-EVAL STM32303E-EVAL STM3240G-EVAL STM3241G-EVAL STM32446E-EVAL STEVAL-IHMO39V1

STEVAL-IHM023V3
STEVAL-IHM028V2
STEVAL-IHM045V1
STEVAL-IPMOSFE
STEVAL-IPMO7F
STEVAL-IPM10B
STEVAL-IPM10F
STEVAL-IPM15B

2222 22 2 2
22 22 2 2 2 2
2 2 2 2 2 2 2 2
222 2 2 2 2 2
22 2 2 2 2 2 2
222 =2 22 2 2

"’ © 2018 STMicroelectronics — 1B P& ALH]
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http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-nucleo/nucleo-f302r8.html
http://www.st.com/content/st_com/en/search.html#q=NUCLEO-F303RE-t=tools-page=1
http://www.st.com/content/st_com/en/search.html#q=NUCLEO-F072RB-t=tools-page=1
http://www.st.com/content/st_com/en/search.html#q=NUCLEO-F446RE-t=tools-page=1
http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/stm32-nucleo-expansion-boards/p-nucleo-ihm001.html
http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/stm32-nucleo-expansion-boards/p-nucleo-ihm001.html
http://www.st.com/content/st_com/en/products/ecosystems/stm32-open-development-environment/stm32-nucleo-expansion-boards/stm32-ode-move-actuate-hw/x-nucleo-ihm08m1.html
http://www.st.com/content/st_com/en/search.html#q=X-NUCLEO-IHM11M1-t=tools-page=1
http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-eval-boards/stm32072b-eval.html
http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-eval-boards/stm32303e-eval.html
http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-eval-boards/stm3240g-eval.html
http://www.st.com/content/st_com/en/search.html#q=STM3241G-EVAL-t=tools-page=1
http://www.st.com/content/st_com/en/search.html#q=STM32446E-EVAL-t=tools-page=1
http://www.st.com/content/st_com/en/search.html#q=STEVAL-IHM039V1-t=tools-page=1
http://www.st.com/content/st_com/en/search.html#q=STEVAL-IHM023V3-t=tools-page=1
http://www.st.com/content/st_com/en/search.html#q=STEVAL-IHM028V2-t=tools-page=1
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ihm045v1.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ipm05f.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ipm07f.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ipm10b.html
http://www.st.com/content/st_com/en/search.html#q=STEVAL-IPM10F-t=tools-page=1
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ipm15b.html

6 .3C362: EFMC SDK5.0 API, 1EEE
H SEEaELL
J
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AP EmMain.cHf

- [*USER CODE BEGIN x */

FPRIBRE XS

- [*USER CODE END x */

(x=0,1,2,3....)

"l © 2018 STMicroelectronics — & B A A
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Taskl

1. EBH1LLA3000rpmiEsT

2. MERFEHRENIETT, BITEE/93000rpm, fE10s/55E555)

SFME T, IREHRKPAZ3000rpm

lmll

3. 1%‘.'.':551 H EEM:)-L

4. U ETEESE(E

soooom R _ -
/ sy |

© 2018 STMicroelectronics — 1% B4 PG AL




Taskl

1. EBH1LA3000rpmi=E1T
* MC_ProgramSpeedRampMotor1(3000/6,1000);
*  1000msPINNEREI3000RPM, 3000/6:

+ LIOAHZIER SRR S

2. IERFEEIETT, B1TIR~EI3000rpm, {£10s/5(51E485)

3. {ZLE5sEEBIEFNET, EEMKIARZ3000rpm

4. Ll CIIEESERF
MC_ StartMotor():-- i={TEE#
« MC_StopMotorl();--{=LEEEH],
« SSHUREERAERIVHEIF4E, XEBFERSysTickA500us{ENFERERY, WaJLAERTImeri Y, {4 ERTEERRTLA;
» Stm32f3xx_hal.c->HAL_GetTick()

"I © 2018 STMicroelectronics — & B A A
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7. 50863 EFMC SDK5.0 Pl A2
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Task2
1. RFPESUREPIZE
2. [BBONIRIRERY2E
3. Workbench/PZ=SEUE R RIE)

4. AEMAIRIAERI0.5(F, FRMERIRE

Xt
X

)<IP
Xt

"I © 2018 STMicroelectronics — & B A A
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Task?2

1. EFPEEUEEPISE

2. [BEONIRISER2(E

static int1l6_t Speed Kp,Speed Ki;

pMctHdIl = GetMCT(M1);

Speed_Kp = PID_GetKP(pMctHdI->pPIDSpeed);
Speed_Ki = PID_GetKI(pMctHdI->pPIDSpeed);
PID_SetKP(pMctHdI->pPIDSpeed,Speed_Kp*2);
PID_SetKI(pMctHdI->pPIDSpeed,Speed_Ki*2);

"I © 2018 STMicroelectronics — & B A A
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augmented

-+ Speed measured

Speed reference

JRIPIDEE

-+ Speed measured
Speed reference

2{=ZPIDEYE

0.5{ZPIDEE

© 2018 STMicroelectronics — 1% A HUH]
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2#%-3000rpm Task3

it

-
i

}
2. TRE N ZIIFFE3000rpm
3. FENRSHGE, FEERFREHRIGER

4. ERIREER., RERIDLERES

4

4

Y0#RAK3000 1R3E, IEEGRIRER

T S

5. RIEHEHNATIEFE3000rpmiRETES

\ BRETIER, BT
3000
)1.,|4_ ........... »
1s 5s
"I © 2018 STMicroelectronics — 1% B4 PG AL
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Task3

1. EREIEFE3000rpm
« MC_ProgramSpeedRampMotor1(3000/6,1000);--1E453000RPM

2. 1RENZ=FE-3000rpm
« MC_ProgramSpeedRampMotor1(-3000/6,1000);--/z453000RPM

"I © 2018 STMicroelectronics — & B A A
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3. FENRSIKGE, FEIEFREHGEER

Lys

life.augmented

« State t sts_motorl = MCIl_GetSTMStateMotor1();
« STM_GetFaultState(&STM[M1));

Task3

%% ST Motor Control Workbench [Hand On_201708] - o - - ) ] » (= [ = ]
File Teols Help Documentation
TP YOI Y e w—rr [ 1)
Stobia [ Basic | Advanced | Registers | Configuration Firmware: $TM32 FOC SDK Ver. 4.3.0 Generic
Corfiguration and debug Sensordess Observer+PLL Tanget mator
Faults Controlmode [Speed 7) Observer C1 1152 [Motor1 ]
Power Board Status DAL Settings
® Focamn — oz [ W5
° BUS Voltage 2 Vot  Chl (i e e
Over voltage r——
| et 3t oofs 5 -
. Overheat Current controller Speed controller Sensordess Observer+Cordic
@  Startup failure Set cument reference in speed mode Speed mmp ObseverCl 0 =
| ) Speedfesdback Torgue ref {lq) 0 Target speed Pm ———— | Encoder Align |
Observer C2 0 B
. COwer cument PFluze ref (1d) 0 Duration 1000 EI millisec [ Al mators
. Software emor Flux weakening tuning
) Kp 3000
Measured cuments PID Gains K T am PFC
Menitar Tomuela | 28 Ko 2073 PFC Enable
G Ki 793 BUS Voltage allowed
Fluee {Id) -220 R 980 % PFC Disable
Measured speed (pm)
Ig PID Gains Id PID Gains Meas 0 % PFC Fault Ack
Kp BT K 257
Ki 428 Ki 428

© 2018 STMicroelectronics — 1% B4 PG AL



Task3

- 4. BRIREEER, REEIIDLERAE

o 5. SRS TR EE-3000rpmiEETE S
« MC_AcknowledgeFaultMotorl();

e MC ProgramSpeedRampl\/lotorl(MC GetLastRampFlnaISpeedI\/Iotorl() 1000);

%% ST Motor Contral Warkbench [Hand On_201708] e - - 'U 2P ) IE- =
File Tools Help Documentation
g Y e I 3
L& _L o o i Port [comag -|[115200 -” $ @. CIoseMonrtor
i | Redisters | Configuration| Firmware: STM32 FOC SDK Ver. 4.3.0 Generic
Target motar
Mator 1 -
250 100.0
200 50.0 150.0 __Start Motar
0 00
~
s Voltage (Vol 12 Motor Power (W) 0 —
a Encoder Align
(1] X [] Al motars
-! 5000
re emor
-10000 10000 y
- PFC
Mot -10000
ener £ Q - PFC Enable
0 -15000 15000 -
A FFC Disable
Measured speed {pm) R
FFC Fault Ack
-3000
Measured speed {pm) 0 Final ramp speed {pm)

"I © 2018 STMicroelectronics — & B A A
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FRUEIAG

1. 2Rz Elldref, Igref

2. {FFASTMStudioXd &= HZNH T

3. iEtHADCxA4F (PB1) XJhZligrefdd3={¥_Lt( Torque Mode)

4. IMERIEE LR Studio_FRIT-E=TMY,

5. AL B EE BRI ESRE

"I © 2018 STMicroelectronics — 1% B4 Firfg HUF)
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http://www.st.com/content/st_com/en/products/development-tools/software-development-tools/stm32-software-development-tools/stm32-performance-and-debuggers/stm-studio-stm32.html

FRUEIAG

=

ERisElldref, Iqref
* MC_ProgramTorqueRampMotorl(Tuning_lgref,1000);

e 2 {E ﬁﬁ STMStud IOXTJQEEQQJ\&?E-X)HUDH” " il STM Studio New config*

File Run Views Options Help
CDRUD [mmew o@ b
[ Show workspace ]

Display Variables | write Variables

Display Variables settings

MName Address Type Color
D FOCVars[0].Igd... 0x20000c98 signed 16-bit

?STD_M 1._Supe... 0x20000334 signed 16-bit

Mame Expression Tvoe Color
Mame AcaVar Function Scope Color
Mame Function Tvoe Description  Color

"I © 2018 STMicroelectronics — & B A A
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P

@ Impaort variables from executable

» STMStudioiZs/il.out 34355y, S ':>m

« SDK50x-P-NUCLEO-IHM001-BullRunning.out || eeseaisbepshieaicy oo sesetin fe

M @. Select executable file S E—————

Va Lockin: | |, Exe . v T o [~
Ada 1M Computer - -
| = ﬂ_’ Windows (C:) n
ﬂ b Bt w? Cubification
File Recent [tems || 5DKS5.0x-P-NUCLEO-THMO0 1-BullRunning 3
Ly W - 1 g .
::-Tr-.-1.:-t| T ,:||,_, | SDKS50x-P-NIUCLED-THMO0 1-BullR.unning 4
- . EWARM
: || SDKS0x-P-NUCLEQ-THMOO 1-BullRunning
Desktop =
g
My Documents
-
A
Computer
=
A File name: SDK50x-P-NUCLEQ-THMOD0 1-BulRunning. out | Select executable fie |
Metwork . r 1
Files of type: |EIf Files (.elf, .out, .axf) - [ Cancel ]

b,

"’ © 2018 STMicroelectronics — 1B P& ALH]
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YT A
FiT\ 50
» 3. IEsHADCKAE (PB1) XJMEligreffysdfp b o orenmesxteid
pMciHdl = GetMCI( M1 );
« MC_ProgramRegularConversion(ADC_Channel_12, = &@;con:ert*/

ADC_SampleTlme_601Cycle85)’ :;Lf( MC_GetRegularConversionState() == UDRC_STATE_IDLE )

 MC_GetRegularConversionValue(); )

else if( MC_GetRegularConversionState() == UDRC_STATE_EOC )
{

/* Get ADC value*/

Tuning ADC = MC_GetRegularConversionValue() ;

}

MC_ProgramRegularConversion( ADC_CHANNEL 12, ADC SAMPLETIME 601CYCLES 5 );

if (Delay_Count == 0)

: Delay Count = HAL GetTick();

t}alse if (HAL_GetTick() > (Delay_Count + 1))
: Delay Count = 0;

/* Get new JIgref*/
Tuning Igref = ( Tuning ADC + 1 ) * MAX TUNING_IQ / 65536

if( Tuning_Igref < MIN_TUNING_IQREF )
{

Tuning_Iqref = MIN_TUNING_IQREF;
}
/* Set new JIgref ramp*/
MC_ProgramTorqueRampMotorl( Tuning Igref, 1000 );
MC_StartMotorl() ;

"I © 2018 STMicroelectronics — & B A A
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F R EIaE

!

- hiedggDemotl etz Iqgref, REIREFIgrefEdz

) /4

life.augmented

il STM Studie Mew config®
File Run Views Options Help

[==@]=]

DR UG ke o8 b

Display Variables | write Variables

Display Variables settings

Mame Address Type
D FOCVars[0].Igd... 0x20000c38 signed 16-hit

0'STO_M1._Supe... 0x20000334 signed 16-bit
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Ja g AL — MC StartMotorl ()

{Z1EE AL — MC StopMotorl ()

W4 — MC ProgramSpeedRampMotorl( 3000 / 6, 1000 )
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HASMCT R4 pMctHdl = GetMCT (M1)
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A8 M Er#dE — PID GetKP (pMctHd1->pPIDSpeed)
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MC ProgramSpeedRampMotorl ( —3000 / 6, 1000 )
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State t sts motorl = MCI GetSTMStateMotorl () ;
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STM GetFaultState (&STM[M1])

MC AcknowledgeFaultMotorl ()
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V¥ EWorkbenchR 2484k,
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