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2 STEH 7Y

STEHM UM TREATATIRAKHE LN ERRE, FEHE-LHEWESTMCT
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2.1 BEISTEHL 7Y

ABEUTARBENST MCT eI A
o REHHEMR, =
o EHEMNZENXHIRWNIEIT

INBT BEIST MCTEMEHI AT
Bl STEHSHY - EfRAREFIRIEFTIRPHAME
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i3 | FOCSDK
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. = %% ST Motor Control WorkBench
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A AT ARITASTRI 2N :
o WA 2R, ERAST MCITIEMAGUINE MIR#ITRA, =
o WA 1miR, BERNREXHRNEIT

E2. ST MCT{Ed - GUIRFTRIRE

Fle Tools Help Documentation

L Mew Project A Sroject T (7) Motor Profif%r_.{s&
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Filename SDK Type MCUs contrel board Ppower board motor
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STEHN SRR RAGUIE O, WA 3.
[E3. STEHLSHY - BEIGUI

ST Motor Profile

‘ ’, augmented

Motor Profile}%
Motion Confrol Suite j, 7 5

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

Speed and Gurrent limits
Max Speed: RPM
4 & Select Boards Max Current: l:l Apk 0.28 - 30 Apk
VBus: \:l\l 8-400 V

Magnetic: (=) SM-PMSM _|-PMSM

2.2 B ERLE
S EFARE (A 3FR) , BRXIEMRGIR, WA ARR. ERTIRPIEFFERL

Rz AR .
pra STEHN AWK LRI ATHFXFF47REFIZFHIST B1F
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STERALSTHTIL

El4. STEHEE - BHEETIFRRG

Hide boards with warning

Search Control board by name

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 voltage - 48 Vdc
QOutput peak currenl O 28-28A

& 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

Search Power board by name

Hide obsolete boards

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

B LS STMicroelectronicsiEHHIE E, HEEESTHIVL X T E.
51zn, 4R R1%$F T P-NUCLEO-IHMOO1 B #l#%#INucleot], EEEIENUCLEO-F302R8%1

X-NUCLEO-IHMO7M1.

IR ER, FRBENGEEESSHFR:
o IRNTE (z\iﬁ%ﬁﬂ
o  mAZEE (AIEFER)
ZHANERT, STHHSHNTE
o HHAWNEAERT (AEFE)
RANBAT, EREEHEETIRENERIEEBR.
o TMEHEEFHAMIRIDCEBLEE (FIEFR)
ZINBEAT,
ERAHRMSE (SHBE) .
o TRTIEAR (WEFE)
ZRINIEFESM-PMSM.
o WA 6FRR, XHIEFI-PMSMBETAILA/LqELER (WAEFER)
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STERHLSTHTY UM2380
5 12t 7 P-NUCLEO-IHMOO01 8 {415 & Rl i fIBR2804-1700K V-1 B4
B RBIME
El5. STEHLS X - SM-PMSMES ¥R B
Pole Pairs: = how to detect...
Speed and Curremnt limits
Max Speec: | 15000|RPM
Max Current: | 2.8/ Apk 0.28 -2.8 Aok
VBus: 12|V 8-48V
Magnetic: < SM-PMSM = [-PMSM
[E6. STRERHLS L - I-PMSMBHR Y
Pole Pairs: ‘ ?| 7= how to detect...
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: | 004 0.001 - 10
12179 UM2380 Rev 1 [English Rev 2] ‘Yl
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STERALSTHTIL

2.3 B B
BLESESTEI NG, S5 EE8%5M, MAE 7.

E7. STEHLS Y - BBEGUI

‘ 'I ife.augmented

Motor Profile'rﬁ%
Motion Control Suite ;'

@ NUCLEO-F302R8
STM32F302R8T6

One Motor Control connector
ST-LINKNV2 Embedded

' Product Web Page

@ Connect...

€) Remember to properly configure the bo

® X-NU

L6230P

ELEO-IHM07M1 38h

7
Bus Voltage: 8 - 48 Vdc
Output peak cument: 0.2 - 2.8 A

[ Product Web Page

ards in Motor Col

ntrol mode

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

Speed and Current imits

Max Speed: RPM
Max Current: I:I Apk

VBus: I:IV 8-48V

Magnetic: ‘= SM-PMSM _ -PMSM

028 -28 Apk

Max Speed

BEREER, aETFKRASEOD, NF 8FiR. BONREUATREGHIRERE.
[El8. STEHLAHH{L - “ THRES HO

ST-Link

[ ST-Link Connection €

[ Executes a Full chip erase operation €)

(O Load binary and Verifies programming operation

(] Reset

3
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UM2380
MRBR ), SERBPEHMRED (WNF 29 FR), UFRERE,
2. STEHLOHN - BEEHIRRE S =B
HERE AR EnmRME
- Mo Serial Ports Detacted, verify if this board requires both connection,
= 19& Serial and ST-Link

BURTHRESED:
Ok

— MRFEMITHRIZLIE, FREITAG/SWDS

- MRPITHRIEIIRERIN DT ES A
WBE, BERERTEEERE.

Warning, Firmware upgrade required

3
of

ler to proce

Upgrade Firmware

LN AR EEIRR, RN ARE AL
HAAESMFWT S B ERBIEN S
ICFWR SR = il 25 o
Cancel

Warning, Device family board mismatch.

g
f

Device family board mismatch.
Found:

STM32F301xd-xG-x8/F 30 2x4-x6-x8/F318xx.
Expected:
STM32F302xE/F303xE/F3980.

Check ifthe connected board and selected one are the same.

FRIAFFIR [E158 1% & B A BOARIE R
Ok
Faults &
Cwer vaoltage
. Under vaoltage @ MRENBTESKERFR, EEEREKBEE
= Owerheat RES®BRERAERIEE.
Startup failure
Speed feedback
Ower current

14/79
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STERALSTHTIL

EERING, GUIRSBRFE SR (BRAE D .
[E9. STHHLS Y - BEEAMGUI

"l ife.augmented

Motor Profile&%
Motion Control Suite §y, '

® NUCLEO-F302R8
STM32F302R8T6

One Motor Control connector
ST-LINKNZ Embedded

(@ Product Web Page

@ Disconnect

P Start Profile

® X-NUCLEO-IHMO07M1 3Sh
L6230PD

Bus Vottage: 8 - 48 Vdc
Qutput peak cument: 0.28 - 2.8 A

[ Product Web Page

€9 Remember to properly configure the boards in Motor Control mode

Rs Ls
O—W— 0™

o Ke

Pole Pairs: 7| ™ howtodetect..

Speed and Current limits

Max Speed: RPM
Max Current: l:lApk 0.28 -2.8 Apk

VBus: \:l\l g-48V

Magnetic: ‘= SM-PMSM  I-PMSM

3
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2.4

BT

RECUIR BRI AL S HARE (W4 9FFR) FIFIRZITEN 2.

DFREMERSESY, REBWENMSHE. WRENBZEREEE, W/ NERHE
IR

IR E, ARNNEERHAUFEIEEE R (BURTHMEXEE, MAF 10Fk
o MRBE—NHEZNMERULRETR, RERHREHEHSHRININEFT.

E10. STEHLSHL - ESHTREHLGUI

ro
‘ 'I augmented

Motion Control Suite

Motor F’rgfille'g%

@& NUCLEO-F302R8 ® X-NUCLEO-IHMO7M1 3Sh Pole Pairs: 7| ™ how todetect..
STM32F302R8T6 L6230PD
Speed and Current limits
Max Speed: RPM
*ﬁ&, Max Current: I:lApk 0.28 -2.8 Apk
< . VBus: I:l v 8-48V
One Motor Control connector Bus Voltage: 8 48 Vdc
ST-LINKNVZ Embedded Qutput peak cument: 0 28 28A Magnetic: (+) SM-PMSM |-PMSM
' Product Web Page [ Product Web Page
€) Remember to properly configure the boards in Motor Control mode
. ) O Electrical Model Mechanical Model
@ Disconnect

P Start Profile

Save... Vaus ‘
1215V lrmec ' )
a® Play 1.01 Apk S Inertia Max Speed

R0.18Q  Lg0.01mH
Friction 529.51 nN-mrs

0.85 Vrms kRPM 353.18 nN-m-s* 15680 RPM

2.5

16/79

BT HLRTE

BRERFEE (BRE 10) , FHEEVNSE, UEUERFST MCITIEHRHTA.
11 B/RIEETH RIS

o MIANEDWEHAZFR, MBR2804-1700KV-1

. Eﬁﬁ;&ﬁﬁ*ﬁ%mmmmﬁ 2, 50 #12 Vdc FE AT X R ET= 5B H]

J BEARMXFHRAEGREEMNIFARER

3
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E11. STEHNSH - “FRE BO

Save x

BR2804-1700KV-1

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

2.6 FEHLIER:

RiEFuEE (BR/A 10) AERFS TR ELERE.

128 7R 7B HE IR E QR ERHLAIRF
1. MERKXMEE

2. miEAERHBEBIES

3. FERXARAEZERPMIER

El12. STEHLS N - BEEfEHIE O (FFE)

5 Play with Motor x

| 2

| P Start
| Maximum Acceleration 3000) RPM/s
-15680 0 15680
Speed [RPM]

‘Yl UM2380 Rev 1 [English Rev 2] 17179
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UuM2380
A 138 7R TR EEEHE QERNERELEESEFIIMITHRNSER:
4. mEFLRE, FIEBEBIIES
5. S#HE‘Done (FERL) "1%$H.
E13. STEH SR - HEgERIE0 (FiE)
Play with Motor 4
B Stop 4
Faults ©
, Maximum Acceleration RPM/s Ower woltage
. Under woltage
Overheat
~15650 0 155 Startup failure
Speed [RPM] Speed feedback
7940 RPM Over current
@ Connected m
2.7 XFISTEHL Y

R HFERAZE (S0E 10) ERBRERE, BESTRISEDA LA B ERRXH

ZEO. 2EF~HAED (BRE 14) .

E14. STHHLSHX - TEXABIAEDO

Please confirm

Are you sure you want to close the application?

Any unsaved data will be lost.

Yes No

MREZRGFREAGFHENSY, BRUTSRRE:
1. EFRAEOPIERE ZIRE

2. RiEHA THRECER R

3. IREFEHBEHNEH, WME 257K

BALSZAS KASTEN DR G TR, KRMrFHNBENSHFES.
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UM2380 STHHIFEH T/EH

3 STE#I=H| T (i
BT TARXEEIST MCT/EusEE T E: /& 155, ShEERSREIENRETH
KRBT
E15. ST MCI{Eu - BisA RETFFIRIEFFIRPHLALE

STMicroelectronics
FOC SDK
MC SDE 5.01
MC SDE 5.0.3
ﬁ% MCSDE 511
* Motor Profiler
__rl""h:'t':'r %% MotorControl Workbench
) Control @ Reference Manual 5.1.1
Workbench € Release Motes 5.1.1

UM2380 Rev 1 [English Rev 2]
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STEALIZHI TEuh

UM2380

ST MCILE#GUIBE =ANTEIXE (& 16 irE4mSHISIE)

1. RPRE: RTEMHE. mEZaimEsEaSTRNSRETA
2. mULUH: RTmME&EEERNEE
3. FAmA: BT mEaRs

E16. ST MCIT{El: - GUI (BzEO)

elp
c New Project

Recent Projects

Foc

Filename SDK

MySpinningMotor. stmcx 500

Load Project

Type MCUs

STM32F301x6/8 -

SINGLE STM32F302x6/8

Documentation

control board

power board

P-NUCLEQ-IHMO001/002 P-NUCLEOQ-IHMO001/002
- board Bull Running Motor

38h - board:
NUCLEO-F302R8

X-NUCLEQ-IHMO7M1

1 Motor Profiler,

Maion Controf Suis

motor

Example Projects

Filename

NUCLEO-F303RE-PMOSF-Shinano
NUCLEO-F303RE-IPM10B-Shinano

NUCLEO-F303RE-IPM15B-Shinano

P-NUCLEO-HMO001-BullRunning

P-NUCLEQ-HM001-Shinano

Type MCUs

SINGLE STM32F303xE
SINGLE STM32F303xE

SINGLE STM32F303xE

NUCLEQ-F303RE-X-NUCLEOQ-HM07M1-BullRu SINGLE STM32F303xE

NUCLEO-F303RE-X-NUCLEO-IHM08M1-Shinar SINGLE STM32F303xE

STM32F301%6/8 -

SINGLE g 1y32F 30216/

SINGLE §7MazF30216/8

STM32F301%6/8 -

control board

NUCLEO-F303RE

NUCLEO-F303RE

NUCLEO-F303RE

NUCLEO-F303RE

NUCLEO-F303RE

P-NUCLEO-HMO001 3Sh
- board:
NUCLEO-F302R8
P-NUCLEO-HMO001 3Sh
- board:
NUCLEO-F302R8

power board

STEVAL-PMOSF
STEVAL-PM10B
STEVAL-IPM15B
¥-NUCLEOQ-HMO7M1

X-NUCLEO-HMO8M1

P-NUCLEO-IHMO001 35h
- board:
X-NUCLEO-IHMOT7M1
P-NUCLEO-IHMO01 35h
- board:
X-NUCLEO-IHMO7M1

‘motor

. | STM32F30136/8 - Shinano
NUGLEO-F302R8-X-NUCLEO-IHMO8M1-SNinar| SINGLE S i 205 o NUCLEO-F302R8 K-NUCLEO-HMOBMY | oot ot

Shinano
LA052-080E3NL1
Shinano
LADS2-080E3NL1
Shinano
LA052-080E3NL1
Bull Running
BR2804-1700kv
Shinano
LADS2-080E3NL1

Bull Running
BR2804-1700kv

Shinano
LA052-080E3NL1

1
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3.1 tE— B

REMZETEZEE (B0EF 16) RER#ZmAEN (BRE 17) , JEtktE0dhBES
BIBAENBHRERS:
1. R AR EE
2. Dk EAYS KB EIEE
3. EFESTHEHIEEN:
-  IRSTHRETEMFETRIR FHRIBEMITHBERNEBEIR) |, SRR FTHF
"ASHE, NTRIFIRPIEE F T HER
- R {FERA TEWMP-NUCLEO-IHMO01#IST MCEH, FIXEMCEAAEIE, N\ T
Ry R IR EAEE
-  MRAEGHSHEIFITFEREBKOITENTEERER, HEE EEAZHE, N
TRIF R IEF FEHHR 0 BEIER
4. NTHRIIRPEFFITEIEN
5. mE#ETiR{E, SANFENREEGRE

3
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El17. ST MCI{Ed: - I E" &HO

Application type

Custom

Select Boards: | ) Inverter

Contral

custom board

Power

custom board

Motor

) MC Kit @) Pawer & Control

System
9 Single Motor Dual Motors

»  Control board where the
control stage parameters ha...

«  Power board where the
power stage parameters h___

Ganeric Low voltage <= 50V
Genenc Low voltage <= 5017
Genenic High voltage > 50V
Shinana LAOS2-050ENLT

Bulf Running BRZE04-1700kv
Alfen Bradley TL-A220P-H/32AN
3-phase Motor BR2804

Maanetic structure Surface Mounted
Pole Pairs 2

Nominal Speed 4000 rom
Nominal Voltace 24V

Nominal Current 1.8 Apk

motor created by user

SERI B SRBITERGUARBISTERSAEHRE. C2SANHERE, LB
SRS E A BPWMIRER S EhANEE -

2279 UM2380 Rev 1 [English Rev 2]
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N#shE, BERFAEESEO, FEZEOPREBNTHERY, WE 18FR.
[E18. ST MCT{Ed - “HmBER" 'O
MNew Project Info ﬁw

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

These values have been imported into the project

R HERASITAERRGUl (RFEMETERWE) , #F 3.2 Pt td#iT 7ML
AR,

3.2 TEHEAWMAE

RzWETEEE (SLAE 16) RrRBHEEEORATHERHFRERSR, WA 1950
NG

. EfFAEL: BTEHMARERE, WABTHRER. CRIDEX
. WA ATHREREHITSRIL,
- il
- hEfR
- EhEE
- IR
o EHEERELE: MTRBMEREETE, ML i R R
. IEWURE: TBSNHYE
© RPER: BPSREREORERE $ORR, IR IAE SRR
.
. BHREER: BAASAEEERE

3
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E19. STMCI{Ed: - BHEEED (2HMRED

File Tools Help Documentation

GQH%'ﬁ“'\J + 0@

Motor

Icons and Menu area

[ Bull Running BR2804-1700kv |

—_—

—‘M Hardware setup information
Motor

Metes

Spead/Positien

\ § Fredmack
Power Stoge Hardware functionality m mz— —

buttons area

Drmve
Managamant
Hardware details settings
buttons area
Control Stage

Main hardware settings User information

Vaiable Mator Uit
PWM fraquancy 30000 Hr
Sensor selec toss (ObservorPLL)

Senzor selechon auwx

Time Mator  |d  Message
9 1030 The new project SOKSHheP-MUCLEQ-IHMOO1-BullRunning | o be saved ) has been created as copy of the example praject

TorquedFhe: - Executionrate 1 PWM paricds
Bus vohage sensing frue

Owervoltage e

Undervalage true

Temperature sensing frue

Cument reading topology Three Shunt Resisions

UTEWHEAN BT A 195 BRIIE N X :
o F 337 FErAFEE X

o H34F: HETGIH

o E35F: TMEHRE

° ZE367: HFES

3.3 EFRFNIE A X

“EFRFISE R X @S AT RN AL R EESITE R E
o FilefEeE% 267

e ToolsFKEZE 287

o Helpig4% 337

o  XHYFHEE 3BT

5 A Efrigsid R PR EIRES R, F 33T T R4

3
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3. ST MCIT{Ed - SEH EfR

gk kR )
lE— 1T Q |sm#ma, mE 7R
THEAHE L3 |\ m##TACERE, WA 195R

—

R LHTRE H RELTHRRE
EEA® % EERESEEE, WA 3SR
2| B4y R @ REMCURIS I ST R RIS AT S, & 275w
s STRGUILRIE, %S IDEMMCR ARETHE, /4 335 T
E%ﬁ_lﬁi‘a ‘ I y = # L M A 2l ] u N
ST AN (D WSS HERS AL, W0/ 34T
£ @ ST IS
£F 6 RBST MCT ekttt TRMA, 0/ 38R
‘Yl UM2380 Rev 1 [English Rev 2] 25/79
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3.3.1

26/79

FileSgZ g
20 REHEER O YR,

E20. ST MCI{Edh - XAEKER

File | Tools Help Documentation

L]

7 New Project ) P " 0 0

L3  Open Project... ~/

Close Project
| Save Project
lA Save Project As...
™  Properties
Recent List 3
Recent List Delete
@ Bt

| Ui

3B RIFRF:

SIEFHIE, WA 175w

TAEBEmME, WA 19FR

KA HBE .

MRMBKXR%RTE, SERRATEOERAPEETI=AZEZ2—, WNE 21/Hx:

- & REHmAE

- & MRBUHFMBHEFHEE

- A REEEEREEO, E 19FhR

RELSFIERE.

MRMBEEARRE, SETXHEESREO, WOAPRERLABERERE TN
B, /A& 22Ffx

BB ERERFHE

ERXHEESREON, EXAPKYIIMBREREAFME, WAE 22FR
EEMEEMN

EFNEOES—EMBES, WA 23R

NRIEMBSIRSMEBEEWE.

MRS B XRERE, SERWATO, EXAPKZINEMN&IEESIRSMER, 0
[&] 24FR 7R

RPR#ARRRRIEIBEYIER, MA 25mR

BEEHRETO.
MRMEREE, SETHANEOZERAPEETI=AERZ—, WE 21Fx:

- & RELSEmE
- & MRBUHFMBHEFHEE
- A REEEEREEO, A& 19FhR

3
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E21. ST MCT{uf - ‘T HREFA TO
51 votor Convol Workber I |

'e Save project before close?

Computer » OSDisk (C:) » WorkSpace » SDK5.0.0 »

Organize ~ New folder = - (7]

-

Name Date maodified Type Size
= Libraries
o B 2 ! Euro2017 - Example 2/6/2018 4:45 PM File folder
. Documents
. Git
4. Music
= Pictures
!, Videos

m

& Computer
& OSDisk (C)

~ 4| 1 »

1T Sl S DK 5 0x-P-NUCLEQ-IHMO001 -BulIRunning.stmex| -

Save as type: IST Workbench (*.stmcx) 'l

= Hide Folders [ Save ]I Cancel l

El23. ST MCI{Edh - WEBMEO

Project Properti

Property Value
MName SDK50x-P-NUCLEQ-IHMO01-BullRunning
Output path CA\WorkSpace\SDK5.0.0\Noname

Section PMSM
Library 5.0.0 (PMSM FOC SDK v5.0.0)
Type SINGLE

3

UM2380 Rev 1 [English Rev 2] 27179




STHHIZH TIE UM2380

E24. ST MCTIT{E¥ - B SIFRHIAEDO

|® The file CA\WorkSpace\SDK5.0.0\MySpinningMotor.stmcx doesn't
exist.

Do you want remove the item from MRU list?

ves || N

3.3.2 Tools3E&
6B RRUEEEOM TARS,

[E26. ST MCIT{E3h - TA3K®

File | Teecls | Help  Documentation
@ #  Pin assignment
o .
4+ Generation
) Monitor
& Clear Log
r..': Export Log
v | Restore Info Message
Fower Stage

3
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3R R
. WBEMCURIZIHATMRMKMTHEZIMW, WA 275

- BERERZRAEHESIMOEMN—E. SEFREE0O, SRE 28. FHAEE
AxFALED.

-  BiF EFAR{ Ak E STMicroelectronicsiREIERIAS | IS EE. £ ERIAE O,
S04 29, M Es SRR\ SFEIRIE.

XHENO (REALEFL) ATBUHSIBSERE.
. jjﬁﬁﬁlDE’_ﬂEﬁJ?,MCF'FHIﬁESC#

-  WRYAMBERRE, SERXHEEREO, WEAFRPEERERHERER
ﬁjﬁﬁlﬁﬁ WA 22fR. BURIILEME, ETNEREOERFEELRREFRES
BEAERC . ER AR RALE O, /A 30T

- MRYFIMBERE, SERNEKEFO, UAEHSDEEFERSTM32CubeMxhi
A (REZMRAWER HEFIDETESE (BIE, HYpIBIMCIIEiLA
KIEFAHAL/LLIFENFZFFIEEE)

- REERREGE  ocx, HaFEMIRAEHCEHA .iocx
. (BTFIREBSTM32CubeMXERZIEHRHEEIEZD)

- BERRMEERERF, BMAFRARANEE, HERIDETAMEER
BE (BREA 3D , AMKEHAFERER (BLEF32) . ZlE, APFETF
XHHEED.
o ISFEMEEREEM, WA 34FR. BXRIFMER, BEERNE 377
o AZERAPERE, WA 3BHR.
o  UXARAZRHETXHHIHRFERR, FEXKRERTITIF, WA 36FxR.
o LEMERAPERHES.

3

UM2380 Rev 1 [English Rev 2] 29/79




STEALIZHI TEuh

UM2380

E27. ST MCI{Ed - « 5% B0

Function Port/Pin Available Shared
Motor Contral Timer (TIM1)
CH1 A3 CO0 A8
CH2 A3 C1 A8
CH3 AlD C2 A10
BKIN AN c3 AN
Start/Stop button Pin (DIO - BTN)
GPIO ci3 Cc13
Driver Signal Enable (DIO - MCT - Enb)
GPIO cio cio
GPIO c11 c11
GPIO ci2 ci2
USART Channel (USART2)
X A2 A2 Al4,B3
RX A3 A3 A15.B4
Phase current feedback ADC (ADC1)
ADC1_IN1 AD Al
ADCI1_IN7 ci ci
ADC1_ING co co
Bus Voltage feedback ADC (ADC1)
ADC1_IN2 Al Al
Temperature feedback ADC (ADC1)
ADCI1_INS c2 c2
DAC (Debug)
CH1 A4 A4
Conflicts:
- functions: 0
- pins: 0

Press check button for more information

Check | [ Reset

.28 ST MCTI {3 - ¢ 5/@%‘%‘\?’%:1

All custom configuration are lost.
Y Do you want to continue?

30/79
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3

[E30. ST MCI{E#: - “ 52" 8O

You have to save at least once the project before generating the
files.

E31. ST MCT 1} - “BAHE &O

[ Project generatior - . -

Generation

Version info:
MC Workbench : -1.0.18254
WE_to_M:x : 115 template—-18-08-05
STM3ZCubel - 4.25.1
MC Firmware Library: 1.1
Ceneration options:
Target Toolchain : IAER EWABRM

Target Driver : HAL - Hardware Abstraction Layer

Generating. ..

C:\WorkSpace \SDES.O0.0NTests\Test MCOCSDEN
-..%"Test MCSDE.icc
...hw.extSettings
-.-%"Test MCSDE.iocc.kbak

Code generation started

E32. ST MCT{Ed - AP ERERRGI

Time Motor Id Message
@ 025137 Project 'SDK50x-P-NUCLEQ-IHMO01-BullRunning' saved successfully.
@ 025137 Generation files starting
[1] 025137 Create the output folder C:\WorkSpace\SDK5.0.0\SDK50x-P-NUCLEQ-IHMO01-BullRunning
& 025219 File generated on folder: 'C\WorkSpace\SDK5.0.0\SDK50x-P-NUCLEO-IHMO01-BullRunning'

Info / Errars { Warmings | Change Log

UM2380 Rev 1 [English Rev 2]
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E33. ST MCT{Edh - i EiEEO

Settings | Generation

STM32CubeMx
.4'25' 1

Target Toolchain
IAR EVVARM

Keil MDK-ARM V4

Keil MDK-ARM V5

ST SW45TM32

ST TrueSTUDIO

HAL/LL Drivers Selection

'HAL - Hardware Abstraction Layer

| ’ Generate l l Update l

34. STMCI{E - i |0

File Tools Help Documentation
QL= % @ L 6 Port COM3 - 115200 - . Close Menitor | 1.
Y + %9 “
Status Basic | Advanced | Registers | Configuration Device not connected Generic
@  Not connected
000 -
Fauts 1000 B Motor 1
@  FOC duration 500 1500 500 = St Motor
@ Overvoliage ) B Stop Notor
@  Undervoltage ‘2000 oo -
Stop Ramp
O Overheat
27 Faull Ack
Startup i
QO sitipfaire Bus Vokage (Vo) 12 Motor Power (W) 0 Heatsink
@  Spesdfesdback Encoder Align
@ Overcument All mators
) Softwars emor
10000
PFC
Mentor %33, 15000 FFC Enable
]
PFC Disable
Measured speed pm)
PFC Fautt Ack
4998
Measured speed fpm) Q Final ramp speed (pm)
augmented
iz g G Time Motor  Id  Messags
PWM frequency 30000 ™
Sensor sslsction main Sensordess (ObserversPLL)
Sensor sslsction aux
TorquedFlux - Execution rate 1 PWM periods
Bus voltage sensing rue i
Over-ohtage rue
Undervoktage rue
Temperature sensing true
Curert reading topology ~ Three Shurt Resistors Ifo / Erors 7 Waminge | Change Lo

3
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[El35. STMCI{Edh - BRERREBEE

Time Motor Ild Message

Info [ Errors { Wamings | Change Log

E36. ST MCT{Eih - BF{EE HEXHH

File Edit Format View Help

App: STMCWB

Time: 02/20/2018 15:09:46

Project: SDK50x-P-NUCLEO-IHMO01-BullRunning

Filename: C:\WorkSpace\SDK5.0.0\5DK50x-P-NUCLEQO-THM001-BuTl1Running. log

Type Time Motor TId Message
UNK  03:08:27 Generation files starting
UNK  03:08:54 File generated on folder: 'C:\WorkSpace\SDK5.0.0\SDK50Xx-P-NUCLEQ-IHM001-BullRunning"'

3.3.3 Help3g&
37 R R ED S S O i AP

E37. ST MCIT 1k} - #ARES

File Tools Documentation
QL

,E @ (Content L::J B 0 6

©@ About.

3B RIFRF:
o BMipEIELEBH
o HWEST MCIT{EuETRIRA.
EFEXT. REETRGTRRATD, REASREREILED, /4 38k,

3
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[E38. STMCI{Edh - “ £ F HO

About 5T Motor Control Workbench

=2

.augmented

ST Motor Control Workbench

Ver. 5.1.0.18254

Copyright © STMicroelectronics 2018

online suppaort

[Device]
Device not connected

[Modules]

MMICalc DLL - Version 1.0.4.0

Basic Mator Control Serial Protocolo Library - Version 3.3.0.0
TL_003 Frame Transpart Layer - Version 1,0, 0, 0

PL_001 Dynamic Link Library - Version 1, 1, 10, 0

—

This software ig provided under the acceptance of the license agreement.
By using the Licensed Software, You are agreeing to be bound by the terms
and conditions of this Agreement. Do not use the Licensed Software until You
have read and agreed to all terms and conditions.

View the End-User License Agreement
-OK

UM2380 Rev 1 [English Rev 2]
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3.34 gt

EREHEETON YAELS,

E39. ST MCI {34 - XAEks
File Teoeols Help | Documentation
| I s (s Release Note 0
-f' Getting Started
@ Firrmware Beference
Fower Stage

HEBERFAF:

o Ialpdfi&XAISTM32 MC SDK3C#Y

o [FIESTM32 MC SDKE ki ZA~i5ER

o ITHELSTM32 MCE #5301
3.4 BcEDH

RIEMCR A EEKR, RBRAEHIEEMC FOCEH. ATBIFEMANEBT UUTINEE

o A% 3BT

o  IVEPE 8

o IRZJEFEFE AT

o EHIRE 607
3.4.1 Bl

A0 AN S HIEEGUIR B TENEENZHEO:

o A AHEREEHESHGUI

. A2Fr Ry fE R EEGUI
‘Yl UM2380 Rev 1 [English Rev 2] 35/79
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E40. ST MCI{Edh - “ E#' BO

'E Motor Bull Running BR2804-1700kv

Motor T
Motor, - .
e ™, "
/ Speed/Position
/ Feedback
! m —
\\ /s
Drive Management \\.,_ "/
Control Stage
PMSMEEHSHMSTEN DI TESN (BLE 27) HFaMAN, WE AL
E41. ST MCT{Eu - “FEHLSHE" GUI
Mot | Sermom [ C R —
Magrets gty Surlace Moursed FiEM = Magrats: gty irnemal PREM -
Fleetoc gl parartery Fhmetig ol pop e ey
Foa Py Fpm ¥ pry T
bas Apphcaon Speed 1 200 - . Mas ophcaton Soeed 1000 L]
taowral Dorect 1.20 e taomwl Cumwt 120 gl
taomaral ([ 'Wokmge 2 ¥ Vol 00 Vokagm 1] ¥
Wiy o (- Fa an [«
L a gt nH r 05m -
B £ cowatarn G T o e
L L res Wl ]
B & coratart o4 " Vg
i s praeen Fre i Sres praeeten Doce
B E— ]

3
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3

FrAERRIERE (RIMERMBRFEE) URERBZSHIRENF 42F7R.

El42. ST MCT ESh - “tEBLEE 28U GUI

Mator | Sensors

Sensors
Hall sensors
Sensors displacement 120 | deg

Placement electrical angle 300 2 deg

Guadrature encoder

Pulses per mechanical revolution 400

kel Save parameters

Rt REFSHAEE (S0 A ALMNE 42) AIERSERFTNETERERSH. REEISH
B OSRmAPMARES R BIRMEERA, WE 43T,

E43. ST MCT{E# - “RERIESE HO

Mame

Bull Runner

Description

Doc example|

UM2380 Rev 1 [English Rev 2]
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3.4.2 THERL
ABEZNEHEEGUIE A THRREEN /ERE D :
o WRHEEHMNEER (B0/F 45)
o EHREUZHBEEMAN (BIE 46) MERNEER (XEHNBRAT; SWE 47)
o RERNFEA (X#HMERT; SW/EF 48)
o HRRNFER (B4 49F1/4 50)
o HWHRFRIFIKE (ZHEMERT; BRAE 51
o  INRIEFB[KE (x3; SMAE 52)
o INEFXIKE (x6; &1 /& 53)
o HIENEFER (ZEFMEBERT; S0A& 54)
o  CRIBHRIRHIZEEINGE (ZIFMIBERAT; S04 55)
o IDNRFHKRIEINEE (ZIFWERT; &0 /4F 56)
E44. ST MCIT{ES - “ HER EHO
Power Stage P-NUCLEQ-IHMD01 35h - board: X-NUCLEQ-IHMO7M1
(c\},— T j_ Rated Bus Voltage W;:gﬁ"gge
Motar o g 12V(5-36)V L
Power Stage Drivers Tem| re
€ control unit G - ;lj‘ _'
— i
Drive Management s m_ o o " 3 -
Current !
User — | Sensing |
_________________________ ssepr:?% [
38/79 UM2380 Rev 1 [English Rev 2] ‘Yl
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£ A ASRIRE R MA 2 GUIR, B P R AFUE X 3R ESEE SR BRI E
HITEEN. 5, MAZEFRIFBOANRARKRIREE. EIESULT, HBUHIE T IAEFH
MNP (E.

E45. ST MCIT{Ed# - “ACHANEE GUI

Hardware Settings Hardware Settings
230V - 50 - Vekage PR T I— N
155 i | Hinemum |J1é'f'9:ﬂl \ & S0H:
2 M e | S0H:
ree hirmwnal 1) 7~ e
Firmware protection Firmware protection

Chote onltage vt el me
¢ Sl nterverton heeshold b miomum povelr 2808 rput volags ¢ Sl imtervertion hreshold 4o miomum power Bage npul volags

A AR BLESFLELEECUIR, RRAREERGLBEERNTEE (&M
RAHEE) URIFHREE.

[El46. ST MC Workbench - FZE 48 [F 15.5GUI

Rated Voltage
Min rated voltage

Max rated voltage

Mominal voltage

UM2380 Rev 1 [English Rev 2] 39/79
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BEfS T E RN SCHEsRFNFIIE X E, WA 47TFw. SETEERSE S ERNERE.

E47. ST MC Workbench - A22£8 & AGUI

Vs feedbock
O

Ra
100.0 = kOhm

3
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£ A 48R EE A GUIR, RPTER RRSEEEENEHR R, It

5N, MAERRIPRNRARATERE . ZIE2ULI, HEUHEPIIEH BN RRE,

iFEMEtL T A P EH.

[El48. ST MCI{Ed - “ BE/L GUI

| Temperature Sensing

Hardware Settings

Temperature sensing - V0 1055
Temperature sensing - TO 25.0
AV/AT 227

Max working temperature on sensor 110

Firmware protection

Enable

Cwver-Temperature

Set intervention threshold to power stage max working temperature

Hysterasis

UM2380 Rev 1 [English Rev 2]
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A AOME R A GUI, RRTRRERERNIAINTEXESEHENAR. &

T BRI S BN B A E g i B GUl, AIERPIRERAMEIEEE.

El49. ST MCI{Edk - “ B 7/L" GUI

£ £ S0R RN I A M4 18 751+ E#2'GUIR, F AT BL & LR SERE RN FIFE 5 1E

E50. ST MCIT{Esh - “ A W51 7711875 GUI

Y

Vi 335

280}

Ry | 2005

AMA

Prating

Ty
Ry 6205
:$Rq|um| 0.330 Ohm Ry 2800/5
' 05 Enable

Parameters Result
Name Value Unit  Description Name Value Unit  Description
Imac 280 A Desired maximu Overall gain 1289 Overall gain of t
Vm 33 V  Reference volta... Offset network attenuation 0644 Signal attenuatio...
Rshunt 0330 Ohm  Shurt resistor va... Qp-amp gain 2000 Gain of the "Na...
Prating 05 W Shunt resistorm Vout (polarization) 1314 V. Opamp output v
R1 680 Ohm  Resistance of th.. Min Vout 0.124 V  Opamp output v..
R2 2200 Ohm  Resistance of th.. Max Vout 2505 v Opamp output v..
R3 2800 Ohm  Resistance of th Power dissipated on shurt 0647 w Power dissipate:
R4 2200 Ohm  "Nen-nwerting” ...
R5 2200 Ohm  "Non4nverting”
Vmeu 33 v MCU voltage

—

i 2B BB E BRI,

42/79
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RESEREARGFREFERHTMLIUE, EhSREEBMTESER. nE#iU
REWREEE. nTARETFRIEN. REXE MR XAE0.

£ A SIS TRy GUIR, RPFAIECESMRT IR RIFLLRBRRE. EHER
TAEXTRFIFREFMEZANE SR ZEBRATRRERRESHRIE.

RIBMCR RIRHFK, AFTADRERE AL 51 MZERZSNBOCPHLE . FEAGIH, ik
T BRI AR REF R B AN E SR

LHEARNELLRRNT, 1B LAHR.

E51. ST MCIT{Euh - “ W ZHR# GUI

3
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A 52R R D ER A GUIR, APRRES N IIRERRE (B1RIBA—1I)
RIEFR) HSMARMIE.

E52. ST MCT{Edh - “ ThEEIRR)ZZ" GUI

High side driving signal
Polarty
Active low
l

Low side driving signal

Complemerted from high side

Active high
HW inserted dead time 200

Driver enabling signal

signal

Folarity Active high

Ferce same values for UV,W Driver

[ Share signal enable

pr HRRFLE BRI N WIEZ)75 1R BTG/ (6 Z i HE(E 7T 529 £ B5= 1 D E 5
FIRE1E/TE

MREMIERN[ A ZRBEHED, MEESMEFNER, MEHHNTXETEE X T
BN, FeXAE] w50 R BRET P AR R B B S AR I

ik # =5 S REEIEERRERINEDNRIRHRMENRFERES I (SREHL -
A S3R T DEHFLGUIR, RFPAREESHFEEEARNERITX.

[E53. ST MCI{Ed# - “ ZHFEHF X GUI

Min dead4ime

Max switching frequency

3

44/79 UM2380 Rev 1 [English Rev 2]




UM2380 STHHIFEH T/EH

£ A 5SAR R FES#EGUIR, A PRNEERERTHIE RIS ERIE SR,
El54. ST MCI{Ed - “ ZE&l#/5) GUI

Active high -

Active low
|

£ 5] S5RRINRFELRFAZ GUIR, RPREERTIREERRGISNENES
M. WEFE, ZCUITTATEERERS.

BE155. ST MCIYEuh - “ JRIEFRE ZR#/ZE GUI

Additional Features Additional Features

£ & 56 R R IFEAHFIEGUIR, AP REEHREHEXPFCEGHSH.

3
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El56. ST MCTIT{Ed - “ ZhELF#IE GUI

Harnare Seara :H'E'.P“'!-..‘

Hardware Settings
Mol g 1000 - W
Hiwwal cret E148 s gk
Frunt o v k] el
o DFAMP on power age
1] use OPAMP for Curert Protecton
Corvguarnton tresrisd 13 =R
Crewrall nasfwode pan 2% F
Exgerctons Choe Corepet trwstuisnd 1576 Ao
M. power iransishor cument 10.000 T Aok
R veige wermng divider 17 s
Ton propagaton delsy 2550 ol |
Toll progagaton deliy 2550 il
Drreng sgria polarty | v e -
Crroment pgnal polacty AU -
AL Mara synon sonal polsty | Faling adga -
_Dow
Hartiwars Setiregs | PTC Parsmeten
PFC Parameters
¥ Bnablng leatues
Current Regulation
P freuency 40000 + e 00 R s H ¢
Cesrert reguistion exrcution rale 1 = | Pl penoda o + /M5 = |
W et Limiistion 1595 Aok
Voltage Regulation
Dot wikimge refeence ¥ LR 1000 i s 1B #H p
FFC erverwalinge Brestold i =W g ) 2 =1
Wolmge regdstonn bequerny 20 - M
St Sant Dhrater =0 =
Swtchron Powerlewd 250 W
S chiofl Ponwer lineel 5 L
Dipitsl fler dorption om AD e pn (13 T
Dl o dhoraticry oy Q0P o 13 s
Dine
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3.4.3 IRZHETE
STERH B EFFE A TEE:
o FEE/NEBERIEER
o IRFNIGE
o RUNI{FREFE HHIRIP
e  Start-upB#
e HEINEEMPFCIRE
e HPRR@IEING
E57. ST MCT{Euh - “ Frap& 8 w047
Drive Management custom
TEHEMN BT RE/NERIZFEIE'GUl, AP IZGUIIEFERE (TERS)
HEEEE REERE, S —ERABOCE AT, LUNEEINERERMNE.
o BITTIEREE (LuenbergerMMIEE + PLL) &I (& 58), AT E it e hE s,
F P 7] B E X Luenbergerd M2 FIPLL PIERK 25 .
o EiTTIEREE (LuenbergerWiI2E + Cordic) EW(& 59), AFAIALE iR EE
22. APIEAEE X Luenberger i B8P ISR 25 .
o B IULMmILIIET(E 60), APAMERBERRITSEUWILE. BAEFITHES
HE.
o BEHERMERFDET(E 61), AFPAIXERRBEAHITSHRE.
o BITHHENMEREEETF, APAEEHEES—ERSE (TEKR) , LUNE®BEMN
RERME. ABRLE, ARAUAEBANBEATRERZIHERFNERS (IfE
B28) (& 62).
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E58. ST MCIT{Euh — EE/MI B R IREE GUI
(TtER%E8, R LuenbergerFiMEE + PLL)

Main sensor l Auxiliary sensor ]

Sensor selection [ sensordess (ObserversFLL)

Max measurement emors number before fault 3
Observer+PLL
Variance threshold
Average speed depth for speed loop
Average speed depth for observer equations
B-emf consistency tolerance

B-emf consistency gain

[] Manual editing enabled

Observer

[ Back compatibiity

UM2380 Rev 1 [English Rev 2]
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STEHFEH TAFug

3

[E59. ST MCIT{Eih — B/ E R IREE" GUI
(ZfEmss, A LuenbergerMMEE + Cordic)

Main sensor l Auxiliary sensor ]

Sensor selection [ sensordess (ObserversCordic)

Max measurement emors number before fault 3 =
Observer+Cordic
Variance threshold
Average speed FIFO depth for speed loop
Average speed FIFO depth for observer equations
B-emf consistency tolerance
B-emf consistency gain
Maxdmum application acceleration
B-emf quality factor

[] Manual editing enabled

Observer

[ Back compatibiity

UM2380 Rev 1 [English Rev 2]
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E60. ST MCIL{Eu — EE/ I ERIREER" GUI
(Mq&k4ma:s)

Main sensor l Auxiliary sensor ]

Sensor selection [Quadrature encoder

Max measurement emors number before fault 3

Quadrature Encoder
Awerage speed FIFO depth
Input Capture fiter duration

Reverse courting direction

3
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STEHFEH TAFug

3

E61. ST MCIL{E — EE/ N ERIREER" GUI

(ERERER)

Main sensor l Auxiliary sensor ]

Sensor selection [ Hall sensors

Max measurement emors number before fault

Hall Sensors
Awerage speed FIFO depth

Input Capture fiter duration

UM2380 Rev 1 [English Rev 2]
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[E62. ST MCIT{Edh -“ 4B Ry (TFERES) "GUI

Main sensor  Auxiliary sen

Enable awdliary sensor

Sensor selection

Quadrature Encoder
Average speed FIFO depth
Input Capture filter duration

Reverse courting direction

IS0r l

[Quadmture encoder

!

UM2380 Rev 1 [English Rev 2]
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3

/4 3R RHIBRENEE GUIT, AARABEEPWMAE R, RESEEIETHR. WMEAD

FRARBINZHIRE

[El63. ST MCIT{Ed#h - “IREhiEE" GUI

PWM generation and cument reading
PWM frequency
High sides PWM idle state

Low side signals and deadtime

Default settings
30000 2| Hz

Control mode

Target speed

Speed control -

3000 2| mpm

Torque and flux regulators

Speed regulator
Execution rate

1000 = s |16

600 2|/ [256

Manual editing enabled

Execution rate

Cut-off frequency

Torque

136

[] Manual editing enabled

6000 | redfs

4

PWMEHiER BT IRENTHERFF XK, MaMFRUEPWM=RRS@EAXET (XE1) .

REMEFE TR (XiH2F04) WECE ST M RISystickFRBXMBEERITER (5
BIES) . BPREAEZXEEE R E S FEPIEKR.

RAAPERXESFEFRAEFRA (REHERE) RESH.

HiEATEE (Xig4) JEESPWMEARAKHEXBENSEEEFMTRER (HSEHES) -
F P& B E SOZPLEK RS -
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£ 4 64T RH RN AE MR GUIT, AP AEEBERBEBEERFIE . ARTE
ZAEPIFEEERPIEIGUL IREMITRMANEE.

El64. ST MCT{Euh - BB FEIHRIP” GUI

DC Bus voltage sensing

Enable

Overvoltage Undervoltage
Mator contral Enable
Enable Set intervention threshold to power stage min rated voltage
Set intervention threshold to power stage max rated voltage

On over voltage Disable PWM generation

Temperature Sensing ] [ AC Input

A TEERN BHEHGUIR, ARTBEXBINFIIFHEIMEME. BFEE
EEME S IER BF, FEFEABREXHHSREEH.

B B AR EL (& 65), B FRIEXEHINRKEBEYLIEIZETBER AR BRI

. BRAE, APEUEXFIRSNFZ 8/ #iFEaTE,

BB AN S X B EN M EL(& 66), F PR E X EHUINE R B IZATE R
iR, fEE, APTTREERNZEAERAIRZ I, RERNAFEEE, XA
B AT AERNE. .

B SRR M EL(F 67), BP&ZAIERHEAIFEREIRNE X ANEVINRERR
HEREE. fE, BRAEEE—INMNR. BRE, APTEAEXFHRSHFZE
SRR AR,

Bt ERIRE X B M EL(& 68), FAFP&RZAIEREIFFERERE X ENEN
R HERERE. ME, APTHREARNZIREAIRZ A, RERN LT
18], X/NBE] T E SR

EIZMEM R, MREENEETEARENZWERRN GIREE) , BRI AH

54/79

. WM BEEEAF RN G/ NALRETIRN . B P EFIEREF ST HEEE T AR
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E65. ST MCIT{Eh — Bai& 0 GUI (BEAXME)

Sensordess rev-up settings
[ Onhe-Fly startup

Profile
@ Basic

(7) Advanced customized
Include alignment before mmp-up
Duration

Alignment electrical angle

Final currert ramp valus

Speed ramp duration

Speed ramp final value

Speed [rpm|
[T T R A
%] Juaing

Cument ramp final value

B
1000 2000

|
0

Cument ramp duration

Duration (ms)

Consecutive succesful start-up output tests Rev-upto FOC switch-over
Enable
Duration 25

Minimum start-up output speed
Estimated speed Band toleranice upper limit

Estimated speed Band tolerance lower limit

Encoder alignment settings

3
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[El66. ST MCTAES — Bai8 ¥ GUl (EAEIREXEE)

Sensordess rev-up settings
Onhe-Fly startup
Profile
@ Basic
(7) Advanced customized

Start up on Fly
Include alignment before mmp-up

Detection Duration
Duration Braking Duration

Alignment electrical angle

Final currert ramp valus

Speed ramp duration

Speed ramp final value

Speed [rpm|
%] Juaing

Cument ramp final value

o —

Cument ramp duration

B
1000 2000

Duration (ms)
Consecutive succesful start-up output tests 2
Minimum start-up output speed 1000
Estimated speed Band toleranice upper limit 106.25

Estimated speed Band tolerance lower limit 593.75

Encoder alignment settings

56/79 UM2380 Rev 1 [English Rev 2]
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E67. ST MCT{Ed — BEI& ¥ GUI (B MiE)

Sensordess rev-up settings
[ Onhe-Fly startup
Profile
() Basic

@ Advanced customized

Initial electrical angle 50 2| deg

£

Duration (mis) Final speed {pm)  Final cument (A}
1) (700 2000 0.70

2) (700 2000

3) |700 2000

4) (700 2000

Speed [rpm|
%] Juaing

5) (700 2000

Execute sensordess algorthm starting from

I
3000

"
2000

C
1000
Duration (ms)

Consecutive succesful start-up output tests Rev-upto FOC switch-over

Enable =
Minimum start-up output speed

2
Estimated speed Band toleranice upper limit

Estimated speed Band tolerance lower limit

Encoder alignment settings

3
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E68. ST MCT {Fuh — BaiE¥" GUI (SRIBFERETN)

Sensordess rev-up settings
Onhe-Fly startup
Profile
() Basic
@ Advanced customized

Start up on Fly
Initial electrical angle 50 2| deg

£

Detection Duration

Braking Duration
Duration (mis) Final speed {pm)  Final cument (A}

1) {700 2000 =| |0.70

2) (700 2| (2000 =

3) |700 2000

Speed [rpm|
[T T R A
%] Juaing

0 500 1000 1500 2000

Duration (ms)

Consecutive succesful start-up output tests
Minimum start-up output speed
Estimated speed Band toleranice upper limit

Estimated speed Band tolerance lower limit

Encoder alignment settings

3
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EA 69BN EHENRMPFCIREGUIR, AFRFIEFHER BT HBHIZEHI

BE o
IR, WRERTSH IR, BRANPHERFUARNANEE LRIZRESH.
SRR FIZS RS I & 55 FTRIIGUIF.

[E69. ST MCT{Ed — HEINREMPFCIZRE" GUI

Fliee weakening A weakening

3000
[[] MTPA

5000
[7] Feed Forward

Voltage limit
] Sensoress speed feedback

FA 70 ERE R AR EYT RINGEGUIT, ARAEERTERRMFE: LCD (&
MR FFRAFILREF/S SR N RREFR RITEEEE.

E70. ST MCIT{E3: — AP AR EY RINEE" GUI

LCD Start/Stop Button

Available on Control Board Awvailable on Cortrol Board

Enable

Serial Communication

Available on Cortrol Board

Enable

@ Bidirectional

() Fast unidirectional

3
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3.4.4

60/79

EHILR

TIERAFREORTERE:

e MCURNAT$hITR
o IRHUMAFNRIF
e DACIfHAE

e HFIO

e HRARFRAR@E

El71. ST MCI{Euk - “ 24/ &0

Control Stage

Motor
Power Stage
Diive Management

Control Stage

P-NUCLEQ-IHM001 3S8h - board: NUCLEO-F302R8

M1

A 2R REMCUFRIBTSHSRZR"GUIF, B ALEFRERMMCURERHER.

E72. ST MCI{El#h — MCUFRSHZE" GUI

MCU selection
MCU TYPE

MCu
package

Clock settings

Clock source

CPU frequency

Supply voltage

[STMEEFEI]'I::&’B -STM32F302x6/8 -

|STM32F302R8
LOFP&4

[SMHZ Bxtemal crystal/ceramic resonator

Mominal MCU supply voltage

UM2380 Rev 1 [English Rev 2]
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£ A T3RRHRBIMAFIRIFGUIFR, R AEEMCUSIMS R HE BRGNS

E73. ST MCIT{E - “#HHEMA TR GUI (HBRERIR)

Phase cument feecback | Bus vokage feedbck | Temperture foedbock. | PFC stoge feedback Phase cument feedback | Bus vokage feedbeck | Tempsrturs foedback: | PFC stage feecback
Curert Serang Topology Over Cumert Protection Tapokogy Curert Serang Topoogy Over Cumert Protection Tapokogy
& raA Embadded HW OCF & Embedded POA & Embadded HW OCP
s @ Eemal Pretecton Extemal Protecton
@ Doemal OPAMP Mo protection Exemal OPAMP M protectan
g Senaing
Setingy s Py Selting s Py
Saerpleg Tive (135 =) apca Chehasa U ACTINED - 1 Easioa i \i3gum) ADCck Chphase U ADCAIN3 (A2
Samphog Towr m - Samping Time 1083 s
Chphase V ADC12Z_INS L4 Chphasa V ADCZ_ING (A85)
Mazdmum medulation - % LIED Mazdmum medulation 0
- Ch phase W ACI2INGED T
Perpheral Selection _.‘-D: VADC2 | Perpheral Selection ADC1/ADC
Sensng OPAMP Sensing OPANF
S Py gy
Ferphrnsd sriecon [oPAMPLOPAMPZ ~ Nt erereeng Ouput
OPAMP Gan (reemal = U (a1 = OFAMP1 A2
e gante 2 - oV (A7 = : OPAMPZ AB
Creal Netwosc G 144 (Cooume |  cnw [B1a =)
Wout polarization) 1710 v
Trne B0 [
Foscback et g Foedback net fiterng
Protection Prodection
Semrg Semrg P o
Dipt fiter duration M | ok Dt fiter duration ] | cock Iveing ngut — 3
rvestng rpud |igemal = Hat nwertrg
Currert threshokd B0 - Aok mu A COMPT
[ Vitage Threshokd 12 = v av A couP2
Ouiput eriable r Al Outut orisble W Bl COMP3
Done. [

B ERRR IR R, BAE
o EEHFEFATHEIBRREMNADCEESIMER (K1) . HEE, GUISRBRIERE
A = BRI,
o ECEBRBENAID
- A EARPGA) , XE2: AFEFEHREMCUSHIERAKLSIMNE, HEX
BM%EE (/A S0 FRMIGUIRR R R TR 1R .
- MCUSMEB GEHD
o EEIBRRIFIHIN:
- iR
- ME @GAXHW OCP) , Xi#i3: AP EMCULL R ER AN S B2 E
- MCUSMN (RFEFEZEER T IS AR 4Rt E)

3

UM2380 Rev 1 [English Rev 2] 61/79




STHHIZH TIE UM2380

B R ERIRE R A 74), APAREAERERTERBZEERENADCK
HB@ASIBEMER.

REBEBEESERAREEH F ATHFREIGUL.

E74. ST MCI{Ed - “ =R TR GUI
(BZ&HBEERR)

Phase curent feedback | Bus vottage feedback | Temperature feedback | PFC stage feedback |
Sensing
Setting

Pin map
Sampling Time ADC ol ADC Channel ADC1_INZ (A1) -
Peripheral selection

[ use Input Resistance (R3)

[ Bus Voltage Partitioning ...

62/79 UM2380 Rev 1 [English Rev 2]
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3

BT RE R IR ST A 75), AATSEFREATRERERENADC (BRE
NTCERREE) REMASIRIER.

E75. ST MCIL{E¥k - “ =M FRIP” GUI
(BERR)

| Phase cument feedback | Bus voltage feedback | Temperature feedback | PFC stage feedbackl

Sensing
Setting Pin map

Sampiing Time ADC clk ADC Charnel ADC1_IN8 (C2) -

Peripheral selection  ADC1

UM2380 Rev 1 [English Rev 2] 63/79
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BT “PFCR R IR
HIADCR EMINSIBMER .

B (4 76), BPTHEFEHEE R TPFCRRERNMIREE

E76. ST MCIL{Ed4 - “ =R TR GUI

(PFCH R iR)

Cument sensing
Pin map

Setting

Peripheral selection ADC2

Sampling Time ADC Channel

AlZ voltage sensing
Pin map

Setting
Sampling Time ADC clk

PFC ACVoltSens ADC2

ADC Channel

| Phase curent feedback | Bus vohiage feedback | Temperature feedback | PFC stage feedback |

ADC12_IN13 (C3) hd

ADC12_IN3 (A3) hd

UM2380 Rev 1 [English Rev 2]
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EA TTRRHDACIHEE'GUIF, AP THEEFERA T IEXKNDACEE (BEE) UREM
H R IE .

E77. ST MCI{E#k - “DACIHEE" GUI

Control Stage - DAC Fur

DAC

CHZ2  Debug M1

A SERMRFIOCUIR, AATREEEHE, EHERT
. EBHIEFX

.« {HIPFCIRE

.  WEUARTHSRITEEEE

o EBRDENEREREHTRE/IERE

. EERERRRHE

E78. ST MCI{Ed# - “H=F1/0" GUI

[Control Stage - Digital U

Inverter driving signal selection Speed/posiion feedback Direct GPIO
Hall sensors interface

Timer | TIM1 - GPIOC TIM2 Timer | TIM2 - GPIOE

Pin Map Pin Map IcL

CHI A8 CHIN B13 AT a15 CHI A0 Pot |GFIOB ~
EE B3 CH2 AT Pn

CHz A3 CH2N B14
CH3  AlD CH3N B15 CHI A2
GFIOC GFIOE
BKIN  B12
C13 E5
PFC drive signal and feedback Serial communication
Pin Map Pin Map GPIOA
Timer  [TIM3 ~| PwMm  Bs Channel [USART  v| 1y ©qp —
Remap AC Mains B4 Baudrate RX c11

Active low
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3.5 FEHFEE

APRAEERMAEITESHNTEFHRERR, B1:

o [ERAMPWMSSZE

o IEEFERARNFERSR

o IAEEARMBNERE (ﬁ%#iﬁ%s‘zﬁﬁ@lﬁ)ﬂ?)

o HIEMBEPITIEER: (NE—NTEFOCEZEMITHRIEIMITHIPWMEHA%
o BHBERNERZEH

o HEWNBA/ZR

e XEWMBRZR

i ImE@FEFﬁ/J}%Fﬁ

o ELMILEVRIMERE

BHgEXERT A 794,
El79. ST MCI{Edh - TEMHRE X

Variable Motor Unit

PWM frequency { 30000 : Hz

Sensor selection main Sensorless (Observer+PLL)

Sensor selection aux i

Torqued&Flux - Execution rateg 1 PWM pericds
Bus voltage sensing true :

Over-voltage frue

Under-voltage frue

Temperature sensing true

Current reading topology Three Shunt Resistors

W EAVBIFRE—S R EZEE R BN EGUl (B E 3.47)
JE: ZENTEE,

3.6 APER

AT B RIR L TR PRI R 1R
o EEIEESSETERMIAERERPITOMCERIMR T ENER . RTINS

oa
z3
X

o TFEHFEWMFRMRIERHEHREIZK
RAPERXERT & 80F.
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E KY .
[E80. ST MCT{Eih - RFEEXHE
Time Motor Id Message
9 115902 The 'LCD'is not supported in the FW for SDKB.0. All parameters will be disabled.
@ 115902 The 'PFC'is not supported in the FW for SDKB.0. All parameters will be disabled.
@ 11590 The 'Sensor-less (HF+-Observer)' is not supported in the FW for SDK5.0. All parameters will be disa...
@ 115902 F1F2 mcu are not supported in the FW for SDK5.0
@ 115902 Working folder is setto C:\WorkSpace\SDK5.0.0

Info / Errors / Wamings | Change Log

3
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3.7 B isiE FnesE

AR ST MC FOCE#EIABRASST MCTIEss It T RF#ITREMFHNNRG. ATAFMNER
TR 2 B N\ BRALIZHI S R R 1B 5L -
81E RHYZ MIEFREREHI"GUI, RAAAERIZGUIMEH EN—LEMCEHHET
AR RIAEMCRE A2 ikt -
o AEWHEXE: ATRESWAER. ERFINIEFSWAER. TATIZE. EA

S L I B B AR X HAIGUI
o {UFRMEXIE: BiEM{URRXIEIRT M5 KRR PR

- #k
- B%

- R (FESNEEETF)
o  EHHUTHIRIMAXE: ATIEHERRE
o RSHUAXE: ATEERHIRERRT

El81. ST MCIT{Edh — MEi=FniEsE12%H" GUI68

ST Motor Cor

File Tools Help Documen tation

Qg o4 K s & (7} ﬂl%rt coms +|[z25200

- oy — . . .
N \f_-d Communication link

30000 Hz
Sensordess (ObserversPLL)

PWM frequency
Sensor selection main
Sensor selection aux

Status Basic | Advanced | Registers | Corfiguration | Firmware: ST MC SDK Ver. 5.0.0 Generic
O 1de 1000 —
Fauts B0 WO 000 Motor 1
0.0 z
® o votse g‘ %, 2 : St
4 50 : [_Stop totor_|
@ Undervolioge 00 4 ‘3 00 2000 00 -
i [ SopRam |
@ Oveteat \
; 2 Faut Adk
Startup failure
o P Bus Voltage (Vot) 12 Motor Pawer (W) o Heatsink
O Speedfesdback Encoder Align
@ Overcurent Al metors
@  Software emor
oo Dashboard area
10000
: - PFC
Manior 15000 47 5, 15000 PFC Enable
5 R
-15000 <) PFC Disable
Measured speed rpm)
PFC Faut Ack
Status 2938
. Measured spsed {pm) 0 Final ramp speed fpm) Motor
overview c trol
ontro
buttons
augmented
i oy L Time Motor  Id  Message

TorquedFux - Exection rate 1 PWM periods
Bus voltage sensing true
Overvoltage true
Undervokage true
Temperature sensing true
Curent reading topology ~~ Three Shunt Resistors o/ Erors { Wamings | Change Log
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3.7.1 B{E5E
BEEERE (204 81) EEMSMINGEE Z 4hTTNE.

F4. ST MCT 1L - BIEEHEGUINS

IheE E4Re FEE ERER
Port COM3 -~ NThiFIFRPEEFANBERD.
BB B (EEE
115200 - MNTHFRPEFRERE.
7, EERR.
EIE R IERE

SHRETFF

SEHIIRERE R -

SMCN 2R i#T
G e ITEASPN

EIEEAAM RS AFIE.

2 B HES A FIEEL.

V =&

LR TIR B R E ETBANGEEMEESENRETO, MAE 82FR.

-

3 SR« ISR RO T 7
'?élﬁl AR A Close Monitor \"’, BEHGUI.
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QB RNLEEOTASHREIMBERTNERESKESE.,
E82. ST MCI{Edh - “LE" &N
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3.7.2 FEATLIEHHNERR
B AEHIERIRIR S Y — 2B AL B AT 40 0 A PR SR ThEE -
o EHAUE (ZI1/4 83)
o BSHRME (BILE 84)
o ERYE (2N/E 8571/ 88)
£ A 83T RIVERFRIRG, MATTL:
o INIERIEEE. BHREMINETHHHRA
o IBIRAMRE, 1ZE LA N HAEEH B LRE
E83. ST MCT{Fif - “ AR YLE
Basic | Advanced | Registers | Configuration Firmware: ST MC SDK Ver. 5.0.0

Bus Voltage (Volt) 12 Matar Power (W)

-15000 447

1000 -

500 —

3
Heatsink

-10000

-15000

4592

Measured speed {pm) 4998 Final ramp speed {pm)

3
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A BARTREIETRNT, SRMAATLL:

o EE (THIIF FHEN, B IEMHFHEE, DACKRE.
o Il (E&FER) MEX (ABFR) —LBRITHHESH
o BETEPXREEHR (ARFR)
o EE (HE&FKR) ZAERFIUMEF: PLLAICordic
o AR (BRFER) FMlEM (EeFR) BHiINEE
El84. ST MCT{Eds - “ SRR LA
[ Basic | Advanced | Registers | Configuration | Firmware: ST MC SDK Ver. 5.0.0
Configuration and debug Sensordess Observer+PLL
Control mode Speed M Observer C1 -1142
Power Board Status DAL Settings Observer C2 1375
BUS Votage 2 vt Chl [ IS 195
Heatsink temp. gl C Ch2 [Ib v] FLLK %
Cument contraoller Speed controller Sensordess Observer+Cordic
Set cument reference in speed mode Speed ramp Observer C1 0
Torgue ref {ig) 0 Target speed 3000 = pm Obssrver C2 2
Fluee ref (Id) 0 Duration 1000 +| millissc
Pl weakening tuning
Kp 0
Measured cuments PID Gains Ki 0
T ( 1628 e R
orque (ia) K 1359 BUS Voltage allowed
Flue (Id) 355 Ref 0%
Iq PID Gains Id PID Gains Meas 0%
Kp 636 Kp 696
Ki 357 Ki 357
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£ A 85RRBIMERNT, ERMAALL:

o EEHUEA (HBFER) sRiEW (BEe¥FK) 5MC FOCEf+aIENEEIER102
NEERNAR

[E85. ST MCT 1k - “ LRINER MNE

[ Basic [ Advanced | Registers | Configuration Firmware: STMC SDK Ver. 5.0.0
Id Mame Unit Value Mir Max Period Type Mode Enable Last read Last write it
3 m Target mator 0 1] 255 0 us RW never never
@01 Flags 0 0 4294967... | 200 U3z R 20180221 18:1... |nfa
02 Status 6 0 255 200 us R 20180221 151... |nfa =
03 Control mode 1 1] 255 500 ug RW never never
04 Speed reference RPM 4558 -18000 18000 200 532 R 20180221 151... |nfa
05 Speed Kp 2751 0 65535 0 u1e RW 20180221 15:1... |never
06 Speed Ki 1388 0 65535 0 u1e RW 20180221 15:1... |never
07 Speed Kd 0 0 65535 0 (1313 RW never never
08 Torque reference {lq) i} -32768 32767 o 516 RW never never
09 Torque Kp 696 0 65535 0 u1e RW 20180221 15:1... |never
x0A Torque Ki 357 0 65535 0 16 RW 20180221 15:1... | never
0B Torque Kd 0 0 65535 0 (1313 RW never never
0C Fluee reference (Id) i} -32768 32767 0 516 RW never never
0D Flee Kp 696 0 65535 0 u16 RW 20180221 15:1... | never
0E Fluee Ki 357 0 65535 0 16 RW 20180221 15:1... | never
c0F Flize Kd 0 1] 65535 0 (13[4 RW never never
10 Observer C1 1142 -32768 32767 0 516 RW 20180221 15:1... | never
11 CObserver C2 1373 -32768 32767 0 516 RW 20180221 15:1... | never
12 Cordic Observer C1 i} -32768 32767 0 516 RW ] |never never
13 Cordic Observer C2 i} -32768 32767 o 516 RW [ |never never
(131"} PLL Ki 46 0 65535 0 L1e RW 20180221 15:1... | never
15 PLL Kp 1946 0 65535 0 u16 RW 20180221 151... | never
16 Fluee weakening Kp i} 1] 65535 0 (13 [1 RW [ |never never -

ERERNUERFERIUERN, AATEE 86th TRk inER:

o FE—MMERATELE STHETHIANGTERREETOSAS—ST MCTIEI4IN
BHRECE

o B AMMEFRATHREERERARANE
XEERMRAER AN FEREANZNE H T E EEIIR AT A REEM .

E86. ST MCIL{Ei - ERIMUFRIRF RN E P HBEHREER

pr LA 7t TR EKZERAE T

ol

‘s

Close Monitor |- |
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E87. ST MCT{Fih - SAFHFREERN

Organize = Mew folder

Search SDK5.0.0 e

i
08 » Computer » OSDisk(C:) » WorkSpace » SDKS.00 » >[4

¢ Favarites
B Desktop
& Downloads
(E_-i—"_ Recent Places
. Business Trip
J §TV0991

Mame

% Development Repository
1 Eurc2017 - Example

1 MCSDK - Examplel

|*| Euro2017 - Example.stmcx

Date modified

2/27/2018 3:35 PM
2/6/2015 4:45 PM
3/6/2018 2:02 PM
2/2/201812:00 PM

Type

File folder

File folder

File folder

STMC Workbench...

%

|* MCSDK - Examplel .stmcx

2/27/2018 3:49 PM

STMC Workbench...

. Imaging

; MCD SW Development
., MCD Documents

. Users Application

= Libraries e

- ’STMO’(OI Control files (*.stmox, VI

J

File name:  MCSDK - Bamplel st

I Open

Cancel ]

A 8BRHIMNERRP, EHMAALL:
o BSALRIST MCTI{EINE FHEE
o IREMCEAEBFHRHBENX (BEEEMARFR) KiIENE
o Eii (ABRFER) BIERNEIEE. ZEEBIRAME.

[£88. ST MCT{Ed - “ ERINKRREE" W E

Configuratian | Firmware: STMC SDK Ver. 5.0.0
Board Corfiguration Revup Corfiguration

Import from builder Num | Final Speed {pm) Final Torque  Duration {ms) Last read Last write

Motor avaizble » 1 0 11029 1000 2018-02-21 15:15:48.854 never
Motor 1 or any motor 2 2814 11029 5628 20180221 15:15:48.916 never
Senserless (Obs+PLL) 3 2814 11029 0 20180221 15:15:48.979 never
i:::::: :ﬂ?f:g::i“} 4 2814 11023 0 20180221 15:15:49.041 never
Quadrsture encoder 5 2814 11029 20180221 15:15:49.104

Hall sensors

Fluex weakening
DAC channels
Control mode: Speed

Min speed -18000 EI
Max speed
Max bus voltage

Motor 2 {f available)
Sensordess (Obs+PLL)
Sensordess (Obs+Cordic)
Sensordess (HFl+Obs)
Quadrature encoder
Hall sznsors
Flux wealkeening
Control mode: none
Min speed -5000
Max speed 5000
500.0

Max bus voltage
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RATFEENEE R, LUELTLLER,
o  XFATANIYRIEE.
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[#89. ST MC T - “ LI HIREA N E
Generc
Maotor 1
[ Start Motor ]
[ Stop Motor ]
[ Stop Ramp ]
| Fautack |
Encoder Align
Al motors
PFC
| PFCEnable |
|  PFCDisable |
| PFC Faut Ack |
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] 90 FR R HPIRSHLT IR IA TME R -
o HALIKEM
o KMBIRYEBEHEPE
o MSHIRMEE.

E90. ST MCIT{Edh - “ BHRE" #1E

Status
Idle
Fautts
@ FOC duration
) Overvoltags
o Under voltage
0 Overheat
o Start-up failure
) Speedfeedback
o Owver cument
o Software emar
Monitar
0
Measured speed pm)
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