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MABE.
JE: IESIEXEHRIFFFH, UREEBHIIE, BEEE EITEEDEEMYGE Fi

P

3.1 T i

MREUSBZ&AE, i57EPCHISTMicroelectronics ¥z FAHR L R JTAG/SWD4wTE %k 2 8% HE
—%&USB%.

3.2 LD

AEE AT ARENST MCTIE T A:
o RETHEMR

o EHRENREXHRMIEZIT

1IN4AT BEST MCLIEMH ARG %

El1l. ST MCT{ES: - BRI RECHREK

STMicroelectronics
FOC 5DK
v4.3.0
v3.0.0
5% ST Motor Control WorkBench
r %7 ST Motor Profiler

A AT ARITASTRI 2N :
o 90/ 2k, EMSTMCIEEGUIRE RRA#HITER.
o WA 1A, BERMNREXGRMET

E2. ST MCT{Ed - GUIRFATRIRE

] 1 on
g MNew Project _ Load P! s 9 I\-101f_1_rl me‘ig%rﬁ&

Recent Projects

Filename ;g_s Type MCUs control board power board motor
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E: STEH AWK T AR A HTFZIHFERE S FHIST E 1.
[El3. STEEHLS Y - GUI

‘ ’I augmented

Motor Profile';%
Motion Confrol Suite j, 7 5

Pole Pairs: l:l 7= how to detect...

Speed and Gurrent limits
Max Speed: RPM
4 & Select Boards Max Current: l:l Apk 0.28 - 30 Apk

VBus: \:IV 8-400 V

Magnetic: (=) SM-PMSM _|-PMSM
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E4. STEHS L -BEH R ETIRTE]

Search Control board by name

Search Power board by name

Hide obsolete boards

Hide boards with warning

NUCLEO-F302R8
STM3ZF302R8T6

® Active

One Motor Control connector
STLINKV2 Embedded

' Product Web Page

X-NUCLEO-HMO7M1 38h
L6230PD

©® Active
Bus voltage E 48 Vde

DC Input volt: - 48 Vdc
0ulpuplupe:kzﬂrrenl 028-28A

& Product Web Page

NUCLEO-F303RE
STM32F303RE

¥
ol

@ Active

One Motor Control connector
STLINK/V2 Embedded

£ Product Web Page

STEVAL-IPMOSF 38h
STGIF5CHE0

©® Active
Bus voltage 0125 - 400 Vde

DC Input voltage ©125 - 400 Vde
Qutput peak current: 0.8 - 8A

& Product Web Page

NUCLEO-F302R8
STM3ZF302RBT6

@ Active

One Motor Control connector
STLINKN2 Embedded

&' Product Web Page

NUCLEO-F303RE
STM32F303RE

@ Active

One Motor Control connector
STLINK/V2 Embedded

& Product Web Page

X-NUCLEO-IHM08M1 3Sh
STL2Z20NGFT

@ Active
Bus voltage

DC Input volta:
Ol.llplfl peak cg?renl

Z Product Web Page

STEVAL-IPM10B 3Sh
STGIB10CHEO0TS L

@ Active
Bus voltage 0125 -400 Vdc

DC Input voltage ©125 -400 Vdc
Qutput peak current: 1.5-13A

& Product Web Page

10/24
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Nucleofl .

EERHRER, FRABNGEEESSHFER:
. Eﬁmmﬁﬁﬂl (EFE)
o HHEAZE (\EFEK)
FINERT, STEHNSHLIAE
o  HHAFMEALRT (IEFE)
BHABAT, EREEHRERENRRIEERR.
o ﬁﬁﬁ-iﬁﬁﬁﬁﬁﬁ'ﬂﬁﬁ(DCé&@E (AT FE)
BANBERT, EREBIERE,
ﬂEﬁFﬁE’]RMS{E (ZREE) -

o WMAER (WAFER)
BRINIEEESM-PMSM.

o WA 6 F 117K, NHEFEI-PMSMABRALA/LqEE (HIEFER)
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5 121 T P-NUCLEO-IHMO00 1% 14 1% E i FfAIBR2804-1700K V-1 EE 4]l
R BIME.
[El5. STEHLS X - SM-PMSMZ ¥R 5l
Pole Pairs: = how to detect...
Speed and Curremnt limits
Max Speec: | 15000|RPM
Max Current: | 2.38|Apk 0.28 -2.8 Aok
VBus: 12|V 8-48 V
Magnetic: < SM-PMSM  -PMSIM
[E6. STHH S - I-PMSMSH R
Pole Pairs: ‘ ?I 7= howtodetect..
Speed and Current limits
Max Speed: 16000 | RPM
Max Current: Apk 0.26 - 2.8 Apk
VBus: 12|v 8-48V
Magnetic: '« SM-PMSM| = [-PMSM
Ld/Lq ratio: 0.04| 0.001 - 10
B A 3: STEHAHIK - GUIE 9 TR REN E/2 184
E: AR EHTHIZ CFEFRRT, # T HRE 1= B 517 E R 2] 1 M ECE i d 7
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B ERE, TGS IEE, BRI, WA THx.
BINTERAHE, FRARNNEERIUGERERER, MEF THR. ERAGH, K5
BHREHEHB BN T

E7. STERALSHN - MELR

s,

‘ 'I augmented

Motor Profile&%
Motion Gontrol Suite §, ;'

® NUCLEO-F302R8 ® X-NUCLEO-IHMO7M1 3Sh Pole Pairs: 7| ™ how todetect..
STM32F302R8T6 L6230PD
Speed and Current limits
Max Speed: RPM
%’." Max Current: l:lApk 0.28 -2.8 Apk
c = VBus: \:l \ g-48V

One Motor Control connector Bus Vottage: 8 - 48 Vdc

ST-LINKNVZ Embedded Qutput peak cument: 0.28 - 2.8 A Magnetic: (+) SM-PMSM -BPMSM

[ Product Web Page (& Product Web Page

€9 Remember to properly configure the boards in Motor Control mode
© Disconnect © Electrical Model Mechanical Model

Rs0.180  Lg0.01 mH

P Start Profile o—"MWA (-6-6- Friction 5573 nN'm-s

Save... Vaus q & i
12,91V Imax =

a® Play 1.2 Apk e Inertic Mo Speed

0.9 Vrms/kRPM 365.03 nN-m-s* 15860 RPM

BRERFRE (BRET) , FtEBENNEE, MEUAERATST MCITEHRHGTIA.
8 & 1377 BinILRT KRS :

o ACHTEIAZIR (HINBR2804-1700KV-1)
o REBXEH/THEIMIEMEES, BHIAWE12 VAcCTEB7XREI=EEH
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[E8. STHEHLSHY - “RE BO

Save x

BR2804-1700KV-1

3-phases PM5M motor
with 7 pole-pairs under
12Vdd

BEHIFRE, FIEFERSTENS U TAEHXAED.

3.3 MCI B4 Bk

AEEUTARBHST MCTIEEREGETR: W& 1 # 8K, mbHEMKEENRE
XHERREIT, &, WME 2 £ 84N, EIREISTMCIIELGUIl. < #7 A¥&H .
BrE, E'FHEEEORRBBEHRERESR, WA 9 F 14 7TFR:
1. kR HREFEE
2. [ EBYPR B EIEE
3. EIFSTREMHIEER:
- MRSTHEETEBMUYTRIRN (FHENRJ[EMITHEFIREHRR) , HEE
HLEEESHE, NTRIIRPIEF F T EI
- WMR{FERTIEWP-NUCLEO-IHMO0O1HISTMCE Y, BIXIEMC EHEAIE, NTH
FIFR AP IR BRI
- MRRGHESHRIHERZIROITEIEEWR AR, BEF EIEEHEE
HE, MTRIFIRPIESE 23R TER
4. NTHRIIRPIEZFECDTRIEN
5 HEHTIEHE, SANFENREEGRE
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[E9. ST MCIT{Eds - “#I B HO

Application type System

Custom 0 Single Motor | ) Dual Motors

Select Boards: | ! Inverter ( ) MC Kit ‘-@-‘ Power & Control

Cantrol
custom board Control board where the
control stage parameters ha..

Power
custom board Power board where the
power stage parameters h___

Motor

Generc Low voltage <= 50V Maanetic structure Surface Mounted
- Pole Pairs 2

Genenc Low voltage <= 501/ Nominal Speed 4000 rom

Geneic High voltage > 50V Nominal Voltace 24V

Shinano LA022-080EINL T Nominal Current 1.8 Apk

Bull Running BRZ804-1 700kv

Alfen Bradiay T1L-AZ20P-HJ32AN

3-phase Motor BR2804

Bull Running Mator motor created by user

BERFTAEEED, AEZEOPOERI TR, WA 10fx.

~

El10. ST MCI{E¥: - “#FhImEER HO

Mew Project Info

55=)

0 The motor was profiled with the following operation condition:

Bull Running Motor
Start up parameters PWM Frequency: 30000 Hz
Nominal Current: 1.1 Apk FOC Rate: 1 PWM periods

MNominal Voltage: 121V Cut off Frequency: 6000 rad/s

These values have been imported into the project

UM2374 Rev 1 [English Rev 1]
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B A LR A X ERETIRE, T A RE RO,
E11. ST MCT{E#: - MBigE

Fil Tools Help Documentation
L X oo
= ®+ O 19
Motor Shinano LA052-080E3NL1
@ Output Folder Options
Motor g
Motor, P .
- ~
/ N,
/ Speed/Position
4 , Feedback
o m S
Drive. ‘\\ /‘
Management S -
Control Stage
augmenfed
Variable Motor U= Time Motor Id Message
PWM frequency 16000 H
Sensor selection main Sensorles =
Sensor selection aux
TorquedFlux - Executionr.. 1 P
Bus voltage sensing true
Over-voltage true i
« [ 3 Info / Errors / Wamings | Change Log

EFERANIASE/IDE, & 1287~ (BMAEWARM) . & #& %5,
JE: R AT1£2% T A#%1DE
E12. STMCI{Ei - “THERE ®O®
Project Settings ===

Project Name

Noname

Project Location
C:\Program Files (x86)\STMicroelectronics\FOC SDK\Webserver vb.0\MotarControlWorkbench

Toolchain Folder Location
‘C'\Program Files (xB6)\STMicroelectronics\FOC SDK\Webserver vb.0\MotorControWorkbenchiNoname

Toolchain / IDE
EWARM

MDK-ARM V4
MDK-ARM V5
TrueSTUDIO
SW43TM32

a. SDK V507 % TrueSTUDIO® fISWASTM32iE T &, {BEARAL .

3
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S5 /A 13RI £ A1, £RMCTIR. 4 EMCIH B EE L) $haTa.
El13. ST MCTfE3h - “TRB 4R 24

File Tools Help Documentation

‘G X ® O L0

Mot

Motor

Bull Running Motor

e e
/ N o
/ Speed/Position

Feedback

o m . o

AN /
Drive ~ »

Management oy

Cantrol Stage

Lys

augmented

Variable Motor u=- Time Motor Id Message
PWM frequency 30000 Hl_
Sensor selection main Sensor-les 3
Sensor selection aux I
TorquedFlux- Executionr.. 1

Bus voltage sensing

Mrararnlnan

< | 1 Info / Errors / Warnings | Change Log

pr XIF#HHE, mERTEZE, HH—TLEXETEXREREL, HWE 14HR. EF
TEXAR, =i hE B, X1 LRAEFTEZ/F/ L.

E14. ST MCIT{E3h - THEXiEHF

=)

% ST Motor Control Workbench - Save as

OO || » Computer » OSDisk(C) » WorkSpace » SDK5.0.0 |44 |[ search spk5.00 Pl
Organize New folder = - e
=
Name Date modified Type Size

No items match your search.

File name: MySpinningMctod

Save as type: | ST Workbench (*.stmcx) v]

= Hide Folders Save ll Cancel ]

3
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1EEI R EE XNAT X THEERARNES, WA 15HR.

El15. ST MCIT{Eds - “TIH4ER SIRES

Tools

File

9:7

Help

Power Stage

Drive
Management

Control Stage

Documentation

XK®s O

Motor

+ 00

= bl Sl

Bull Running Motor

<
\
N Speed/Position
Feedback

=

/
S

Lys

augmented

Variable

PWM frequency

Sensor selection main
Sensor selection aux
Torque&Flux - Execution ...

Bus voltage sensing
Purcrintinnn

< | 1

Mator
30000
Sensorles

T
tue

tran

Time
04:43:56
04:43:56
04:43:56
04:44:29

Motor

Id Message
Project 'MySpinningMotor' saved successfully.
Generation files starting
Create the output folder C:\WorkSpace\SDKS.0.0\MySpinningMotar
File generated on folder. 'C:\WorkSpace\SDK5.0.0\MySpinningMator'

Info / Errors | Warnings

Change Log

3
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3.4 EEL 42 10 E 4miF

AIMIDES F B W TIEX X, BITMCIE. B & 16 FiciIEO.
= 7E1AR Embedded Workbench® for Arm® v7.80.45h, CHRiZRMUWNTIEE K F/F.

[E16. IDE - MCIi B 41 B =15

Fie Edit View Projeet ST-Link Tools Window Help
NNEe @B K0 DC 14 Q:%2<¢ Q>0 RG-8 O+ &b,
Workspace * B X maine X -
[MySpmminghotor -] foy
o & . 94 int main(void) =
— 95101 {
E @ MySpinningMotor - MyS. b
;.-ur;,,c‘,noq,, 96 /* USER CODE BEGIN 1 */
8 i EWARM L] 97
e i User 98 /* USER CODE END 1 */
gelploene ||| a9
-8 Blme_apic - . .,
|-@ B me_canag.c M 100 Bl e T e  E o o e s F
8 Bme_tasks o L] 101
nglrmor_comr:!_;}'m . 102 /* Reset of all peripherals, Tnitializes the Flash interface and the Systick. =/
matarcontral ¢ . E . . .
-8 B stm32f10_mc_itc - e HAL_Init(};
e D stmaziio_hal_mspe @ 104
|8 6 sm3zrhecne . 105 /* USER CODE BEGIN Init */
@ Bui_mske L] 106
8 Eluswr_intartacn.c : 107 /* USER CODE END Init */
. 108
L ol g 109 /e gure the system clock */
110 SystemClock Config();
111
112 /* USER CODE BEGIN SysInit */
113
114 /* USER CODE END §.
115
116 /* Initialize all configured peripherals */
117 MX_GFIO_Init({);
118 MX_ADC1_Initi);:
118 MY TIM1 Init();
120 MX_USRARTZ_UART_ Init();:
121 MX_Motorcontrol Init();
122
| MySpinningMotos « i Fiw
Debug Log > ax
Laog
‘Wied Feb 14 2018 17.56.24 AR Embedded Workbench § 11.3 (C\Pragram Files (B5) AR Systems\Embedded Workbench 8 0 amibinsrmproc.dil
il b
Ready Ln 1 Coll System CAF NUM Ovi B

3.5 MCERAN N IR T

EIDETHBRARNAEZEFZEFRRP. MREBLKEMETEST/LINK, X

7.
EE: RIRIEST/LINKEE & A IDEREABBR/RIET B .

18/24 UM2374 Rev 1 [English Rev 1]

o

R BERAVIRIE

3




UM2374

N

3.6

TiE4E FEHLRYIE R 5 BdE
e ST MC TAEuktitr T RPUTHESE SR IOIEHIRUAIE . A L7RRA) /014

E17. ST MCIT{Euf - “ HALUEIE" v

File Tools Help Documentation
QLls Gk 0
SH X ®+ 0% e
Motor Bull Running Motor
@ Click to open Monitor
Motor _—
Motar, /,’/ T
4 R
/ N Speed/Position
4 \ / Feedback
oSt : .= T
Drive A ,/’
Management e =
Control Stage
augmented
Marsble Matog s Time Motor Id  Message
PWM frequency 30000 H — | & 094615 Project 'MySpinningMotor' saved successfully.
Sensor selection main Sensor-les 5 @ 094615 Generation files starting
Sensor selection aux. ‘_ @ 094615 Create the output folder C:\WorkSpace\SDK5.0.0\MySpinningMotor
TorquedFlux- Exacutionr... 1 P -& 094648 File generated on folder. 'C:\WorkSpace\SDK5.0.0\MySpinningMotor'
Bus voltage sensing true
Over-voltage true ad
< 11l 3 Info / Errors { Warnings | Change Log

3
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IEHIFMEITAIGUI, W & 18 Fin. MEBEEIERRE, LEMHITERE, FnEH &2

,.\.,
#748.
= & “ 1]
[E18. ST MCT{Ed} - “ EBHLUEHE" GUI
File Tools Help Documentation
O 0800 s - [ Pl oo €
: H XK &4 O L6 Port COM3 115200 < Close Monitor (%)
Stalus Basic |Advanced I Registers | Conﬁgurahcn‘ Device not connécted Generic
o Not connectt Connect 1000
Faults -
i 0y 20 1000 : Motor1 =
) FocC durati 200 50.0 150.0 500 -
z Start Motor
o Over voltag Q \% 00 -
00 L W § @00 ‘
o Under volte '\ \
o Bus 0 Mator 0 Heatsink Stop Ramp
O sertupia Fault Ack
1 d fi 0
@ specatex -5000 5000 Encoder
€0 over currar
-10000 10000 All motors
Maonitor \\x )
i 5000 , ‘wsuu
Measured speed (rg PFC
PFC
n
Measured speed (rpm) 0 Final ramp speed (rpm)
“’
Variable Moter ufs Time Motor Id  Message
PWM frequency 30000 H —|| @ 094615 Project 'MySpinningMotor' saved successfully.
Sensor selection main Sensorles.. Il @ o0o4s5 Generation fles starting
Sensor selection aux |_ @ 094815 Create the output folder C:\WorkSpace\SDK5.0.0\MySpinningMator
TorquedFlux - Executionr.. 1 P - 094648 File generated on folder: 'C:\WorkSpace\SDK5.0.0\MySpinningMotor'
Bus voltage sensing true
Qver-voltage true <z
< | 111 | 3 Info / Errors { Warnings | Change Log

3
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ERE RN A 199 R, —BEIMIEE:
o EHEIEHIE, HEAEEH

o IAIEENERE

o EEHAUSAHIE, FIEEH

E19. ST MCTAES) - EAENIEHRS I

File Tools Help Documentation

QLQIH K @4 /O € rotfcows  -[usa0 'L}

Status Basic |Advanced I Registers | Conﬁgurahcn‘ Firmware: ST MC SDK Ver. 5.0.0 Generic
O Run
100.0 -
Faults z
- Motor 1 -
o FOC duratii 500 -
:
o Over voltag oo -
o Under volte
o Overheat 29 Stop Ramp
Heatsink
O swrtupta 0 Fault Ack
O speed fee 0 5000 L ———:, 5000
-5000 5000 Encoder
D over currer > .
10000 Mmm R Al motors
Monitor s &, -10000 - 10000
Zii) -15000 ' ‘15009 "
Measured speed (rp 15000 ‘ ‘15000 PFC
PFC
2R37
Measured speed (rpm) 2526 Final ramp speed (rpm)
Variable Molog U\;| Time Motor Id  Message
PWM frequency 30000 HE @ 111904 Command "Start Motor" done!
Sensor selection main Sensorles..
Sensor selection aux
TorquedFlux - Executionr.. 1 Pl
< 1 3 Info / Errors { Wamings | Change Log
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