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1, FAFBREORE

1.1  STM32 H#t &8 E: STM32CubelDE D AF & 4 v 2 F —u
T Web ¥4 ricT7272x L $9.

https://www.st.com/ja/development-tools/stm32cubeide.html
RIHEHALTCHWEPCOOS®Y 72TV a VAL [y va—F] %27

vy LET (M), 20%, 742y 2ZHERATE2OT, [KELET #2720y 7L
T3 (X2).

YINIITAF

YI7b9xT4 ECCN 0s N=<3y T7ovay

NEC (EV)
STM32CubelDE EAR99 Windows v 211Latest v & dovno—-F

(Us)

NEC (EU
STM32CubelDE for Visual Studio EARSEQ ) & Visual Studio Code¥v =7 F 7L 1 RIC#
Code - - )

(Us)

GET-SOFTWARE-RECOMMENDS

1 STM32CubelDE D X% v u— F
APPLICABLE, NO LICENSE OR OTHER RIGHTS, WHETHER EXPRESS OR
IMPLIED, ARE GRANTED UNDER ANY PATENT OR OTHER INTELLECTUAL
PROPERTY RIGHTS OF STMICROELECTRONICS OR ANY THIRD PARTY.

[ Additional License Terms for STM32CubelDE 2.1.0

EELEFEA BEELET

X2 T4+ 23 EE

FonT, THY Y FBUROEIEICEY 3 (K 3). MyST 7H 7Y Fab 2 /51ka 24

YL, B0iE IFRPeLTX Yy vye—F] %2 )y 7 LET. 2ZTTAY Y 2FK
TEHEILHTEET.



Thanks for having accepted the license.
MySTICOY A V930 Tho Y befERL.
A0 FZRIRLTESL,
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MySTicO% 1

MyST7Hho Y

L et
FClrPX

FArELTH9v0-F

K3 MyST7hHv v rEECIGLTZY v Y

A\
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TIZTE, FRAMPELTCX Y Yye—FLEd. REREREZANL, mEC [ Xy vym—
FHDY v 272 AFl #2720y 27 LTS (X4).

FZheLTHO-F

by filling this form you will receive an email with the

link to download the software.

. EBEX-LTELZ*
W4, A—LT7 FL 2% AN

EBBX-LTELZR

STILEAEEROTO7 71 MERONESE. £1-6F
BHCaROBARRORRBICETZENETET 5%
VT, S#D ISANY—2TF—b XV b 2CH
BLEEWV,

Please keep me informed about future
]_ updates for this software or new software in

the same category

ANNITL7=6270 vy

49 0-FROYYIEAF

M4 xvvo— BB aiElzE AN

ANLFZA=AT FLABEIC) VI BREINTLBEIDT, A—NIH3 [5FTKxY v
u—F] 270y 2 LET (¥5).
INT, /A VA= BXyra—FNTTFEL



Lys

BRRHHMSKZCERV LI ELTHICHINESTEVET,

X=II7 F L X%Z3BE LT STM32CubelDE-Win Z4 2 >O0— K7 5I213. UTOR2
27V I7LTLEE,

ST<¢Hdoa~-F

LALLBERVWELET,
STRA70IL2bAQZ22R

M5 ANL7ZEZA=ALTFLRIICY VIR ELNTL B

AFLIEA VAL —F %R L CETLET. RAYIOHETIE [Next] 22V v 27 LET
(12 6).

[} sTMicroelectronics STM32CubelDE = X
Welcome to the STMicroelectronics
‘,’ STM32CubelDE Wizard
life.augmented

Setup will guide you through the installation of
STMicroelectronics STM32CubelIDE.

r’ It is recommended that you dose all other applications

before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

Next > Cancel

6 A vRAL—7FTRDERY DI

LK%, License Agreement O TiL [TAgree] #:#IRL, 1 v A+ —AEDIFEL T T



(7). tic Mnstall] #2 Vv 27 L4 v R b=A%FETL (X8), Ht2ic [Finish| #

20y 7 FEA VA =AET T (K9).

[[I] STMicroelectronics STM32CubelDE —

Choose Install Location

Choose the folder in which to install STMicroelectronics
STM32CubelDE.

Setup will install STMicroelectronics STM32CubelDE in the following folder. To install
different folder, dick Browse and select another folder. Click Next to continue.

4 v A F—=1%

:¥ST¥STM32CubeIDE_2.1.1 Browse

X

Space required: 3.1GB A VAP —=1NSen

EBRLELZ) v 2

Space available: 164.3 GB

< Back Next >

Cancel

7 AVRAE—=NEDIE (77 44 TR W)

[[I] STMicroelectronics STM32CubelDE =

Choose Components

Choose which features of STMicroelectronics STM32CubelIDE you
want to install.

Check the components you want to install and uncheck the components you don't want to

install. Click Install to start the installation.

Select components toinstall: | [/] EEE= I NTgr s S

ST-LINK drivers

Space required: 3.1GB

<gack J Instal |

Cancel

X8 [Install] #27 Vv 7 LTA VYA b—N%EFET




[ STMicroelectronics STM32CubelDE =

Completing STMicroelectronics
", STM32CubelDE Setup
life.ougmented
STMicroelectronics STM32CubelDE has been installed on
your computer,
Click Finish to dose Setup.

FZR7 by FHEEHICYa— Ay P EEZESIE
Fzv I EAND

I
Finish
I

9 [Finish] #27V v 73NIEA VA F—A%ET

1.2 STM32CubeMX D AF L 4 VA F—1

STM32CubeMX i, STM32 = 4 2 v D &HEE % GUIHH L CTiTH 72dDY —1r T,
GPIO o A E%E, 7 vy 73E, %4 ~, UART, A-D a2 v =%, PWM 7 £ D4
PREZ MMRIECRETE, RENBICIG L 20t 2 — F 2 HBIER L £ 3. fekizr e
2 RHRE R TEE TR T 2R H D £ L7225, CubeMX %9 & THE I %W
L, BARORZKigicHm Ecx 9. 72, STM32CubelDE & #4232 & ¢, AL
Tul P EZDEFEALE - TRy INEDLNE T

AECIFCEERKTo 27 P 2FAT 5720, CubeMX %EFEMHT 213
RNTT DS, FERIICENIBSRERE 2 2 E T A FRICHIH L £ 9.

FTRST~vA4 7Ll b= 2ARNA V=27 - A b~T oA LET.
https://www.st.com/ja/development-tools/stm32cubemx.html

STM32CubelDE D & 2 L [HL X HICHEALTWEPCOOSRY 7 by 2 TDAN—V 3
VEMZELC [Xyvm—F] 2270y 2 LFT (X10).



VILIIT7AF

YI7box7%R HEN—-F2x7 ECCN os N—=ar Fovay
NEC (EU) 3 >
STM32CubeMX All MCU/MPU except STM32C5 Series Windows v 6.170 Latest v & Forn—F
NEC (EU) N "
STM32CubeMX2 STM32C5 Series @ Windows v 101Latest v O dorn—F
5D992.c (US)

GET-SOFTWARE-RECOMMENDS

10  STM32CubeMX D X7 v u—F

LA iZ STM32CubelDE D AT, 4 v X P =AD& & LFFKICT 4 & v Al 7
Ay FEEOEEAHTE LT OT, FLU LD IGERT T STM32CubelDE @ 4 ¥ X
=B Xy vu—-FTEET.

Zyva—FL7zbzip 7 7ALVEEMLexe 77402 FETLEST. $5¢, 11D
HEATTL 20T, #fHFEIN TS [Installformeonly] #27 Vv 27 LE3. RICHED
Starting STM32CubeMX 6.17.0 installation Tli¥ [Next] % 7 Y v 7 L, LICENSE
AGREEMEN O A CIER 12 DXk 5icF vy 7% ANT [Next] 227V v 27 LET. 0D
%, BYFRLELIICTFzyZ7EANT [Next] 227V v 7 LET,

B sclect Setup Install Mode —

Select install mode

STM32CubeMX can be installed for you only, or for all
users (administration privileges required).

% Install for me only (recommended)

’ Install for all users

Cancel

B0 == R



. STM32CubeMX Installation Wizard =

STM32CubeMX License agreement

by

life.augmented

STMicroelectronics

Please read the following licerse agreement carefully:

SLA0048 Rev5/October 2025
SOFTWARE PACKAGE LICENSE AGREEMENT ("AGREEMENT")

BY CLICKING ON THE "I ACCEPT" BUTTON OR BY UNZIPPING,
INSTALLING, COPYING, DOWNLOADING, ACCESSING OR
OTHERWISE USING THIS SOFTWARE PACKAGE OR ANY PART
THEREOF, INCLUDING ANY RELATED DOCUMENTATION
(collectively the "SOFTWARE PACKAGE") FROM
STMICROELECTRONICS INTERNATIONAL N.V, SWISS BRANCH
AND/OR ITS AFFILIATED COMPANIES (collectively
"STMICROELECTRONICS"), YOU (hereinafter referred also
to as "THE RECIPIENT"), ON BEHALF OF YOURSELF, OR ON

crmve e e mreeme  mawe LA

ccept the terms of this license agreement.

Fxzv 7 AND

@ Previous

X 12 74 & AHEH

. STM32CubeMX Installation Wizard = X

ST Privacy and Terms of Use

Lys

life.augmented

STMicroelectronics

ave read and understood the ST Terms of Use.

FrxvZreANd

ST int N.V (as data controller) collects and uses anonymous features
usage statistics (directly or by ST affiliates) when you use the application
for the purpose of continuously improving the application.

You can stop the collection of your features usage statistics when you
use the application at any time with effect for the future

or update your preferences via the menu

Help > User Preferences > General Settings

@ Previous

13 ST Privacy and Terms of Use [




BT, MI4DXIICARADOEEHBEMNTTL 2DT, [Next|] 227V v 27 LFT.
ZZT, ZANEREWEHIIR 15 X5 Ay —URBTE3DT [OK] 22Y) vy 2L
ESc

4 I§# STM32CubeMX Installation Wizard - X

STM32CubeMX Installation path m

Select the installation path:

‘, I C¥UeersY I ApnData¥Local¥Progame¥STM32CubeMX | 3 Browss..

life.augmented

STMicroelectronics

() Previous @ auit

14 %20 Z5EHiE

Message X

The target directory will be created:
C:¥UserslIR: A ppData¥Local¥Programs¥STM32CubeMX

Cancel

15 T4 L2V OFEER

ZOROMEHIZEEZRED T T TOK T (4 16).



. STM32CubeMX Installation Wizard

STM32CubeMX Shortcuts setup

‘— 8 Create shortouts in the Start-Mend
, 8 Create additional shortouts on the desktop

life.augmented

Select a Program Group for the Shortcuts:
oreate shortolt ..
Accessibility O current user
Accessories
Administrative Tools Sz
Aracorda3 (64-hit)
Atlassian

| STMicroelectronics¥STM32Cube¥STMIZCubeMX Default

STMicroelectronics

@ Previous ® Quit

K16 v b7 v 7
LIFe, INext| #2727 Vw27 LTWE, i%IC [Done|l #2773 NIEA VAP —ALTET
<3 (K 17).

| . STM32CubeMX Installation Wizard

STM32CubeMX Installation done

Irstallation has completed successfully.

‘, An unirstaller program has been created in:

life.augmented

C:¥Users¥m tsutsui¥AppData¥Local¥Programs¥STM32C ubeMX¥Uninstaller

g Gererate an automatic installation script |

STMicroelectronics

@Done

X| 17 [Done] 27V v 7 3NIEA VAP —1A%ET

10



1.3 STM32CubelDE CEE v =7 F 2EHZAL

CZTCTREFEIRMETE7er 227+ (CQ Motor_CubeSimple0X.zip) #~4 2 ¥R —
FICEZADHECODOTHIALES Xid"N—vavTciEhs) .

AFSEit, https://www.cqpub.co.jp/interface/download/2026/8/EVcart20260601.zip

3%, AF L7 CQ Motor_CubeSimple0X.zip # R L Tk 9. & 2 TlF, EHL
X7 RA7 by 7 LCEHAL 9. FtvT, STM32CubelDE #i&E#) L £3. &HEj4 25 &
18 OISR R I NE T

[} STM32CubelDE Launcher 0 X

Select a directory as workspace

STM32CubelDE uses the workspace directory to store its preferences and development artifacts.

[C:¥Users¥-¥STM32CubelDE¥workspace_2.1 A Browse...

HERSERETEE L2 7Y v 7

7 — 7 ZR— Z DR

([) Use this as the default and do not ask again

18 V—2AR—Z 5T 4L 27+ ) DAERERIEE

T — 2 ZA_R—ZADEREZRIEE LD llaunch] #2727V vy 7 LEd. 22T, BINOERM
39, TOREERT 740 e LTHEALE T 3841E [Use this as the default and do not
ask again] ICF z v 272 AT T, HFICEHT L LK 19 ofIrRRINET.

11



workspace_2.1.1 - STM32CubelDE
le Edit Source Refactor Navigate Search Project Run Window Help
IR ®v_ ~ Br@8v v@GvHEvOvQvia @y il v §l vt ¥ v |2 @

@ Information Center X

& s32cubelDE Home

Start a project

Welcome to STM32CubelDE

What's new

<

STM32WL3R two-in-one wireless SoC

Compact, long-life RF solutions
for remote controls

Quick links

19  STM32CubelDE #EH)jIRf o (i [i]

i<, [File] — [Open Projects from File System| & ité#4 (X 20) , Import Source @ &
Z AT [Directory| 227V v 27 LT3 (X21) .

vorkspace_2.1.1 - STM32CubelDE

Edit Source Refactor Navigate Search Project Run

TM32 Project Create/Import v i
New Alt+Shift+N >
—. Open Projects from File System...
Recent Files >
B

20 A Eicd 3 [File] 25 [Open Projects from File System | %27 V) v 7

12



E Import Projects from File System or Archive (]}

X
Import Projects from File System or Archive Ei

This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.

Import source: V| Archive...

type filter text Select All

Folder Import as ‘ Deselect All

21 TImport source @ [Directory:+| %27 U v 7

2V 73574 NKEROMEMIC 5 DT, CQ_Motor_CubeSimple0X.zip D& L
7 ANXEREELET (¥22) .

m Import Projects from File System or Archive 0

X
Import Projects from File System or Archive [’li

This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.

Import source: :¥Users¥r-)esktop¥CQMotor_CubeSimple01 v Directory... Archive...

type filter text Select All
Folder Import as Deselect All
CQ_Motor_CubeSimple01 STM32CubelDE proj...
CQ_Motor_CubeSimple0X.zip #JEFH L 72 7 + L X % f57E Vofiliselected
() Hide already open projects

([) Close newly imported projects upon completion
Use installed project configurators to:

Search for nested projects
Detect and configure project natures

Working sets
((J Add project to working sets New...
Working sets Select...

Show other specialized import wizards

HELELZ Y v \
@ < Back Next > I Cancel

22 CQ_Motor_CubeSimple0X.zip DB 7 + v X% F5E L [Finish] 227V v 7

13



T3L, 23 0Xoic7uad b THANRICHELE T 7 AALGRERTRINT T,

7Y v 23BN FRETIND

B~ | ®
5 Project Explorer X

v i CQ_Motor_CubeSimple01
> ¥ Binaries

> Y Includes

> 2 Core 7”77?5&*“}‘0:%2332\.27\

> (2 Drivers

> (= Debug
> & MXTmpFiles
> & old
[ cQ_Motor_CubeSimple01.ioc

|2 CQ_Motor_CubeSimple01.launch
|= CQ_Motor_IDEOT Debug.launch
|2 CQ_Motor Debug.launch

=l F302CQ_Motor Debug.launch

[ STM32F302R8TX_FLASH.Id

Xl 23 Tyl b 7 ANEDOERBPRRIND

TaY b TANZTORERRRINS, EFove— (N) K2vE7Y v
JLENFEEITLET. EFEKTTSE, bin velf 77 4ABERKINTT. DK,
Nucleo ®— F& PC % USB ke L, Lo (Run) #27 Vv 27 LF3. oL ¥, X24
DX S ARMEEATES [OK] 227V v 27 L, XOMEHET [Openinupdatemode] % 7 U v
7 %, I Upgrade % 7V v 7 L ¥ 3 (X 25). Upgrade 234 % & /£ T ic[ Upgrade successful |
ERREINDEDOT, KRINZZoHEOXHEZ 2 Y v 7 LHHIZEAL £ 7.

m ST-LINK firmware verification X

In order to use the attached ST-LINK with this version of STM32CubelDE an update of the
ST-LINK firmware is required. Proceed with update?

Cancel

X 24 ST-LINK D7 7—2L7 =7 %HEH

14



& STLinkUpgrade 3.17.10

ST-LINK/V2-1 v Refresh device list

P 4
8

Releasing your creativify

=] el ] W
ST-Link ID: 066DFF545552867067064549 Hi‘%ﬂ i 7 J 4 7

Current Firmware:

Type: STM32 Debugthass storage+VCP
O Chang Tyre

Version: V2. 250 4
Update to Firmware: V2J47M34 STM32 Debugtiass storage+VCP

=5 »
7Vv 7 TEBHX51Chb

25 [Openinupdate mode| #7 V v 2735 & [Upgrade] KX v B HEICK S

R ICEZIALDKD S &, X126 DX 5 I Console iC Download verified successfully &
FR I NI TT. i STM32 ~D ¥k, FH AL Z ERL £ 3.

I | v

<4 2 R — FEK

psy | CEERALE
HEALDBKD-T=
usv [E5V] k¥l b #z 3
fyvs—2%ytE
ol | T B
E5V

15



¥ Problems &) Tasks & Console X [l Properties ® ¥ % | & i@ & M B~ v =8
<terminated> CQ_Motor_CubeSimple01 [STM32 C/C++ Application] ST-LINK (ST-LINK GDB server) (Terminat

Download verified successfully

Shutting down...
Exat.

26 F—F~DEZAR

EBZXIAADRKR D720, VX v ot BV P5 E ESVICRT L ZENRNTL A0,

TZC, HEMELT, Driverss NTIZEKRZ 4 77 Y T3, 35T Drivers/LAT % <
&, [Editor Scalability] ¢ EERHL 2BV T, ChiFER7 7ANVEETHDY,
BETIEH Y A, EARIE, [No) ZERLET.

14 FuZ's LOlRE

FICHHET DT :
Core

L Src

L main.c

T3 (X 27) . Drivers M FIZ STM AR T A 77V DT, #W.OEITEARAMS 2 WTLF
Iy,

16



m workspace_2.1.1 - CQ_Motor_CubeSimple01/Core/!
File Edit Source Refactor Navigate Search
EOvHQI®S~Rv@BIIDVinigy
05 Project Explorer X B¢
v [ CQ_Motor_CubeSimple01

> ¥ Binaries
> ) Includes

...........................

v {8 €

...........................

v & Src
> g adc_control.c
. .

> ¢ ramp_control.c

> [¢ safety_control.c

> [g stm32f3xx_hal_msp.c

> g stm32f3xx_it.c

> g syscalls.c

> |9 sysmem.c

> [€ system_stm32f3xx.c
> (& Startup

27 a7 LfRET 5 DIt main.c

17



1.5 STM32 RFE DTN

STM32 Fils¢ 1342,
Y —Za—F
l
make
l
gee I VN L
l
elf ZE Ak
l
bin 4K
l
STM32 ~FH Z AR
EVHRNTHEALT. 22T, ZNENDOMFEICOVTHMLTHE T,

EH NE

SN Y — R a— F e EGE~Z 5 5 1F3

make v NFRIEZERT Y — Vv

elf TNy CHFER T 74 v

bin STM32 ~EZADRT7 74 v
ST-LINK STM32 H XA KR

1.6 main.c zE XX K DOFIH
STM32 Tld, main.c ZEIE—>E AL F>STM32 ~HEZAL L WO fihich ) £7.
1. main.c Z &7
% [Cul]l + [S] 2L CRET 2.
2. EAFNTA
Hf o N (~Av~e—=)KRE2vE I Y v 7T 5, 7213 [Project] — [Build Project]
ZiENT 5.
3. EV N EKIOERR
Console iC [Build Finished] 7z & 23FR S AN, Z OB CT.bin, elf 2SEFT X
5.
4, STM32 ~EFZAL
HE L o» (Run) 229V v 2735,

18



5. FH X IAAINMER
Console IZ [Download verified successfully ] & 3R & fLiLIERE). STM32 i3 L w71
77 LCEIfE G T 5.

1.7 Stc 7AAXTDOT 07T LiTDONT

Zo7u 7740k, BLDC (7731 2DC) £—%% STM32 CHlfl§37-0D7 7
77T REUE, BEES LI 7 7 A2 AEILCw R RIEH D ET. R¥EDT BT L
v 7 #E Tt main.c | T“\“C’E$<W'J T, K70 7T LTI E 5 E % BAEIC
LTWwEd., ZEBEOMHBMARFFETLSHbL iR TT.

7’0 77 Aoy, main.c 23H0 8 72 Y £ 97, main.c TlX, STM32 ¥t Z21T
S27d L,

o E— &IMHIPIEAL

o A-D a v s— 241k

o EENMFT 2 eNKEF v Y

o XA <Rk (TIM2 : HIHEHAERL, TIM6 : & — VEif])
o il — T ELT

REEZEITLES. TIM2 2 5ms BHACHIfEHI & 4 I v 7 %4 L, main B9%(® while(1) v
— 7N CHIELEE 2 T L T E 7.

%3, adc_control.c TIZ7 7 k& £— 2% ADC THUFLCWE 3. Hlz 17 7
ENVEEE 0~1.0 OFIFICIEFLL, 22007 a—T A ~BHLCwEF. Ta—7
4 tbe iz PWM @ ON KfHjEI&GTH Y, E—2HEZ RO 2HERETT. LrL, T2
Y MMEZZDEFEE—X~52 5 L2MEL TEMRTY. £ T ramp_control.c 23HbH L
T, 27 F7ANTET 2 =T 4 ZRAICE{LEIETCHET. flziF, 77ri 2 Cé\
FIICLCTD, T7a—T 4% L3 OHEMIE5 2L THLARMEELFERL T T,

FEAHBHECEH LETHEbNEFE RS TT.

X HIC current_limit.c TIHBEARREEZIT-oCWVWET. T—XAEBRVPXEMEEEZ 725
B, Ta—T4 2l ET. IOICERNGHEBRLFEET 5L, REREBLZRFEL, 7
7N ERTETCE-LXHNEHBATE AV IICLTWET., ThiFE— % MOSFET
DR IEIcEE T,

FKEEIC PWM E5 2 HJI L T % D2 motor_control.c T3, 2D 7w J LT TIMI
EFHOWCTEMHPWM 24 L CWET, 7/, F— -2 v FOREZHEALAIND, 6 AT v
TR ZT> CwET. BLDC £ — 2 TIEMERALE IS U Tl 200 B 2 5 A H
D ET0, 20U Y2 T — 7N drive_table_forward T3

19



DF kL LTI,
T 7 e n AT
l
adc_control.c
l
ramp_control.c
l
current_limit.c (HETF = —7 4 ZHl[R)
l
motor_control.c
l
PWM {1 7)
l
BLDC & — % [a]#i5
VI TFRENTEMEL TWwWE 9. current limit.c BEENRZFR T2 —TFT 4 ZRT L,
motor_control.c 28% Dfiz PWM H i~k L £ 3.
DX ICHRESEI 21T S 2 & T, ERERIEEZZ 28 Lz, [EREREZ B L 72\ ]
Lo BETH, o ~EEE LG AY ET. TRIERBIE R AALR Y 7 b
V7 CRICEERF 2T TF.

20



1.8CQEV I =/ — b L —RCHERAT 3 HADREEE

AK7a 763, CQA v AA—%2Fy FEFAWTBLDC £E— X ZEE#T57200% v 7
7u 77 4C3, CQEV I = — L —RA AR YOoEFEHCHEATIHEAIE. 727w
X, B— XA, HlER, ¥y, 24 ¥R Ny 7 VEER LGS T, 4T &HE
TA—REFREL TLZ X0,

iﬁ Y 2, SF8E, BER,. FET 8, £ — 28, BHilioRER LICO%H
REVED DV £37, WINDETRHE, iz Frt 2 RECKT 2 —7 1 2 oHEREL
it ﬁéﬁ\ MEETE, 7 7 eV SE R R L 20 b BRBSIICTREE L T 223 vy,

1.8.1 7 7 e AS1EiF DO HRE

L

T eNMANE, EFHT T 7 roffECERETIC K > CHNHEIFEIA R T3, K
Va—2RAT7 27k —nRA T 7wl 2B X LN BERHSE L 3 7~
O, PITEHBICEET T 72 ricSbE THEL T A0y,

CQEV I =h— MEH#ET 7L % 3.3V CEHT 28546, BAETHH AU TO X 5
WD ET,

2PAKF 1 £ 1.2V
2K 1 5 2.4V

K7 v 7 Z LTlx. Core/Src/adc_control.c WTT7 27 v VERhHIFHZZREL T 9,

#define ACCEL_CLOSED_VOLTAGE 1.20f
#define ACCEL_OPEN_VOLTAGE 2.40f

COHREICEIY, T7RANEBEIN12VDL X227 7 2L BAE 0%, f124VDL XiCT
7% VBHRE 100% & LT F 5,

STM32 o ADC FE#EFE T # 3.3V, ADC /fi#fE% 12bit & 32 &, ADCEOHZIZLAT T
7,

1.2V — #J 1489
2.4V — #2978

T 7 e VFEHES R 5541k, ACCEL_CLOSED_VOLTAGE &
ACCEL_OPEN_VOLTAGE %EHMjIC &b TLEEL T Z 3\,
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e L, 2 1.10V, 28 2.55V OB U T L3 e/ EL T T,

#define ACCEL_CLOSED VOLTAGE 1.10f
#define ACCEL_OPEN VOLTAGE 2.55f
T7EAERLTWEICL22bLTE—220 0 HIGEIE. 727 2L 2AETEDHKE

AR 2R L T E X0,

#define ACCEL_DEAD_ZONE 0.05f

1.8.2 &BIK7 7 v NG BH

K7v 77 Licix, \BFREARIC 77kw#ﬁw1mf CE— 2N AR E
BEEEDI D D £, ThiE. 77 e AEREME I X X *ﬁ&kkﬂh CEH 3 2 FE
HET e T-ODMEETT,

X E Tl Core/Src/safety_control.c T3,

#define STARTUP_ACCEL_RESET_LEVEL 0.03f
#define STARTUP_ACCEL_RESET_COUNT_REQUIRED 50U

BIRRABERIZ, 727 2 VREBIC»2b O T HNEILIRELSHIBL £, 20k, 77
v VEAEE DY STARTUP_ACCEL_RESET_LEVEL Kiii CTH 2 4kfE%
STARTUP_ACCEL_RESET_COUNT_REQUIRED [ml;dfii CHERE 3 % &, HIFFrlIRAEIC
AU 35 B8

AK7va 7T LIl ElfEE 2 5ms D729, 50U OBAIZLL T olEIc e b 4,
50 8] X 5ms = #J 250ms

DF D, BFREARICT 7 2 VR IREZA) 250ms HiFE CHEZR L TH b, E— X ZEF
AfL£9,

COEE/NI LT ES L, BEHAEHZD ADCEORENIC XY, 7 7 LHFHTw»
BICH b THANHFMNICRIGELIH Y £, BHEMEROME., 50U ZiEEEL L X
‘j—o

183 BRT =2 —T 1 &E

HifioRE@EeR AL NIZ. PWMoOEKTFa—T 4 I Lo CHIBCX £4, HEFEIZ
Core/Src/adc_control.c T,
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#define DUTY_MIN 0.00f
#define DUTY_MAX 1.00f

DUTY MAX # K2 43¢, 77 L LlHEBOR BRI AN T, Hi/hELT 3
E. mERERKNEREZMNZ LB TEE T,

YA ETRIE DUTY_MAX ZE®ICEE L, £— X 8. FET RE, =— 2 EE, B
PHERR L oS O ERIEAICEREE L TL 72 &y,

1.8.4 EEIRIKT = — T 4

BLDC & —% ® 120° S Cld, FIRE»ORYIOF—L Ty O0FRET L E
T, WEOr -2 EICS L2 EAT OB ELRH VT, T2—T 4 /NETES
EL EBEIEESaF YIS IAZOMEBICLY, E—2REHTERWEAERS L T T,

K7v 7T LCli, BEFORIKT = —F 4 % Core/Src/motor_control.c T&E L TW\»
9,

#define MOTOR_START_DUTY_MIN 0.08f

Z OfflE, FILIRED DT 2 & X ICRERG 225 PWM 72— 7 4 TF, EEIEZH
HIT L —7C, EEREALTE D LAREDHERICZY £,

FHMCHE T 25A1E. Hilgd g RECHER L., BHTX AHHTTE 372 F/)
TWVHICERE L TLF & v,

1.8.5 JIIE « JHE A v — 7 DEKE

77 BEICR L TCPWM T2 —T7 4 2AHICElLZ w5 L, A%t X 4 Y DT,
F . — VO ER A~ DB, BEROFRICRVEST, K7Tu /I LTIE, Ta—T4%
e E g s 20— FUHZ ANTHE T,

FEfEPTIE Core/Src/ramp_control.c T3,

#define DUTY_RAMP_UP_STEP 0.002f
#define DUTY_RAMP_DOWN_STEP 0.004f

DUTY _RAMP_UP_STEP IZ#ER DT o —F 4 iME T3, fHx K% 325 LhEnE
{7eh, NS TFTHLEerickh T,
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DUTY RAMP DOWN STEP 37 27k nr%RE L7zt ZDTFa—T 4 WPETT, 2K
%< T3LT727%N OFF D&M EL Y T4,

RS SISO . 24 v 22EiEd 5, BRHIRSEEICA 25513,
DUTY_RAMP _UP_STEP %#/NX LTIy,

1.8.6 Bt HIEDTHEE
KA von—2TliE, U/V/WHZHDO —% 4 F FET @V —2fllic sy v v MEFISEE X 1
TwEd, 207z0, BEREEBICIZUTD 320 ADC AN EFHEHL 9,

CURRENT_U_ADC
CURRENT_V_ADC
CURRENT_W_ADC

0—% A4 FFET 2 ON LTWwWaHE T2, ZoBioy v v rEfizmcz s, %
D=, K7 7T LT, HEON LTwdu—H 4 FHICHRIGT 2ERMEZEFA L C
WE T,

BREOX 0 HiZ, EREKZE, ATy 7oF 7€y b, BEEELRSICLVINEY
ENHYET, T2 &2EILL, BHREIHEN TR WIRECTKMHD ADC {EAEZR L. 0A
BroOBTEICHEDETUTOELZFEL TL Z I v,

LEMPTIT Core/Src/adc_control.c T,

#define CURRENT_U_ZERO_VOLTAGE 1.563f
#define CURRENT_V_ZERO_VOLTAGE 1.563f
#define CURRENT_W_ZERO_VOLTAGE 1.563f

Bl 21X, 0AWfd ADC fifizs 1940 <, ADC HHETEE 2 3.3V o &H, ¥ u &L I T
ok 4,

1940 / 4095 x 3.3V = 1.563V

oG, NWETAHoXr SREEZUTO XS L 9,

#define CURRENT_U_ZERO_VOLTAGE  1.563f

U/V/W &M T 0A KD ADCE 7% 235413, B L icfilplicHiiiE L T 23w,

T2, vy v MEYUECHIERIE 2 A E L 25 A0, BRBRE S A VO EET 2480
hEJ,
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#define CURRENT_GAIN_V_PER_A 0.00545f

COfiilE, 1A B7: Y ADC ASBIES VAT 225K L 5. BHEEEAH HEEHE+
TYTTA v REELSAE, FTRELTOE S,

1.8.7 BEIHIFRERE

E— X DOEMRMARE. ¥y, HTEE, 24 ¥R Ny T VGBI - - L Ic® Y
¥3, 2o, GRGIRMEIZLTEERICEDE TEHREL TLZE 0,

FZEMPTIX Core/Src/current_limit.c T3,

#define CURRENT_LIMIT_A 30.0f
#define CURRENT_TRIP_A 50.0f

CURRENT_LIMIT A (., @ 0B RHEIR BT 2 ERECT, cofizBzrse. 7
077 L5FPWM TFa—T74 %2 PP CEREZMAZL> ELET,

CURRENT_TRIP_A %, BEAZEER L HW T2 ERECTT, oz 2 %
EikL, BERERZHEFELEI T, EERERT 7er 2R T CHERINLTETA,

YIEIEITH K D OBEFRFIRMES SIho., £— X Eii. FETRE., £—2EE, v 7
BT T 2R L 7228 O EXBERNICIEE L T 72 &,

1.8.8 KR — Y v JHEJR & F—VE] D IAARBRTR

K7 7T LClE, (GER RO ZTENnZEmD 5720, F—IU{E5D5AMD iz
FEEEUC)IG T D B2 T wnwE T,

IR IZ, TIM6 IC X 3 100ps IO R — V) v 7 Ch — VIRRERHEZR L, & — VIREENZ
fLL72GAIcimm L £ 3, BEALEL C—EU EoEEICRS e, F—rtvyFoTy
CEID AR X BRI~V B R E T

FEMPTT Core/Src/motor_control.c T,

#define MOTOR_HALL_POLL_PERIOD_US 100U
#define MOTOR_POLL_TO_EXTI_TICKS 30U

#define MOTOR_POLL_TO_EXTI_COUNT_REQUIRED oU
#define MOTOR_EXTI_TO_POLL_TIMEOUT_TICKS 500
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MOTOR_HALL _POLL _PERIOD US iz, x— M E5 &2 K-V v /43 Cc+, (EiE
HETI1E 100ps T,

MOTOR POLL TO EXTI TICKS %, F—V v ZU5H D & E) ) A AREETR~F1T 3 2 H]E
Sk —a Ty SR TT,

100ps X 30 = 3ms

12 Fie—2 D4, R 1EESZ)oF—1 Ty PBIZLT T,

6HRf X 6 27 v 7 =36y Y/l GMHF—AEYHF+6 AT v TRROLE)
F—x oy VRIS 3ms AT IC 7 5 MEREUI AT CTF,

1/ 0.003s = 333.3 v /s
333.3 / 36 X 60 = 556rpm

L7235 C, #J 556rpm LA EDIKREDS 6 [Mhdfi s 2 &, K —Y v i o & — 2 EH Y iA
HURTA~BATL L9

—77. R =B D IABBLTH A IC—ERFE S — v Ty Uk WA IR, RE & HIMT L TR
— U VY IHERA~NRY £

100ps X 50 = b5ms
COEMFIF 12 e —2 D86, £ 333rpm ICHYS L £ 9,

1 / 0.005s = 200 = /s
200 / 36 X 60 = 333rpm

2F 0, BHERECTEHUTO XS REIEICRY 9,

#7 333rpm K K — Y ¥ G
#1333~556rpm : HEDE— F2HEFF T2 © X7V ¥ RFHEIK
#J 556rpm LAE ¢ A — VE] D A RERTT

ZOeAT VR, YO BEZFHETK =Y v Zigii & E) D A BRBETRSSEE Y] b B
bbb EEHTHET,

1.8.9 TIM2 & TIM6 D45

AK7a 75 Lcik, TIM2 & TIM6 #8742 HINCEHRAL w3,
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TIM2 : 5ms J&HA O Hil{EHNLEE
TIM6 : 100ps A DKE A — KR =Y v 7'}

TIM2 TlE, 77 ®Ais R0 ERHIR, KEHE. 72— 7 4 Bfide & OHIHELH %2
fTwgd,

TIM6 T3, Kl X REEIRIC A — A REZ R CREf L, 26 U TR L £
ER

64MHz BhifElRf D TIM6 X EFNIA T TF,

htim6.Init.Prescaler = 63;
htim6.Init.Period = 99;

ZOFGETIE, TIM6 OFE| D AZJEIHIZ 100ps 1272 Y £ 35

64MHz / (63 + 1) = IMHz
IMHz / (99 + 1) = 10kHz
JEHH = 100ps

TIM6 @ Period 725 0 I 5T\ &, MEX VIFFICE GEHCEH O AZ D TRE L.
CPU &ML HIEHALEDJRRICAR Y 4, 473 99 Zh>TWw3 Z & %&iERL TL
72X\,

1.8.10 O T Yy ¥ &2 4 L

frifithic i3, [HEEM 2 OFF L T2 H# L WwilidEfZ ON 33 £ Cic, I iiblk
Mz AnTwEd, i, BHUYVEAROELR ) CAERERA A 7 2P0 T
ER

e

ZEMiFTIZ Core/Src/motor_control.c T,

#define MOTOR_COMMUTATION_DEADTIME_NOP 20U

C OfEld, EEFtRHIcii AT 2 NOP e f D a3, @k IR EEO L XML T 2
T, BHEFT25HIE, Avnxa—7cr— M55, HER, ERERTHEAL. B
REIANA IHBFREL BV EZMERL TS wv,
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1.8.11 [HIHE75 [8] DEXKE

£ — X DM ERL, -k ‘/‘H’ﬁa‘(f‘ﬁ HijoERICX b, [FiT RPN RR 255075
D F9, MEEARPERX L W &%, Core/Src/motor_control.c ND & — V{557 Hiig
AT v T ~DEHT — 7/»%6@5 LTLEE N,

F A BOE R IZ AT T,

hall_to_step_forward

hall_to_step_reverse

$ﬁkbfw 3 %25 % MOTOR_DIR_ FORWARD & L CEELTL AW, ZHE
BTERWT 2 — T 4 CHEAMBERZITV, BRLZ2GAA~EEEST 5 2 & 2HER L Th
aiﬁﬁﬁ%ﬁof<témo

1.8.12 @IEELTHETOMERRIE B

FHMTETT SHNIC, BFUTZHERAL T ZI 0w,

7 7 e VERRICE— 23 M 5w b

7 7 e e S X N eRFo ADC E2SEERIPICH 2 2 &
BFRARICT 72 ZBVTW 3 L& IRic R L
T7enk—EefEcRTEHNFICRS L

T— 2 PMEIRREED SHER KRB T2 2 &

E— X DR JT A HE O FiET M & —E L Tnwb I &

I EHERE IC RS g o h B2 L
BIRHEDS 0A fHECTIEL {fiIEE T3 2 &

BAMRFICAR AR AN ZIRERBFE L R L
OEEFRECERRBEZE M) vy 72EET 3 &

.FET. v % v MEFL, ==X, B, a2 7 2 PERFEHM LT L
CEAXEBEFPRETRECET 2T 1 O EEERRT B 2 L
13. WIEETRHEBIRHRME L KT 2 —7 4 ZIKDICRET 52 L

e A L R

—_ =
N = O

RK7a 77 MIHEET & ORKFRTEZHETRIET 2DDTIEH Y THA, EEHETD
720, Ha—F—DDHSOHEMEERRICE DS CEEMEZMEDR - L T &y,
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