STM32CubeMX #1 HAL

G T%

AREE PR STM32CubeMX A1 HAL JF , A 45 % %% STM32CubeMX, %% MCU [ {441, .
BT e S5 A A HAL 72,

3.1 %I STM32CubeMX

STM32CubeMX # {4 J& ST 23 7] STM32 Z 31 {4 il s Dk 57 T 82 I %) 4 1k A FH
FNWAHME GPIO S H1, K KGR T ¢ &6, R, 2% 5 A RE L & STM32 4
BELRBEHAT A = T B RSB E, W FreeRTOS,FAT 32, LWIP, STM32CubeMX %
H—DIHe WU ST IR R . A, X AT Ll PDF LV TXT SCRYS , ®oR BT 8 & T
Y GPIO S84 1 Be B A5 B LT & 3 0 A7 I B R 15045

STM32CubeMX J& ST B 7 #i th i — Z &% ST B MCU/MPU W5 & B T A,
FHF Linux,MacOS,Windows &4t . 32 #F ST 4 £ 7= 4 . Hii 36 STM32L0,STM32L1,
STM32L4,STM32L5,STM32F0,STM32F1,STM32F2, STM32F3, STM32F4, STM32F7,
STM32G0,STM32G4,STM32H7,STM32WB, STM32WL, STM32MP1, H: X} # ¥ K )2
& HAL ., STM32CubeMX B& T4 MCU/MPU I {E 4 )2 .0 £ T RTOS, 3¢
RS USB. W& R ik A AT AE N 33X FE I k5 5 BE 5 AR 4% 08 1b 52 i MCU/MPU
MRS 2 9K Bh L L B o 208 T & L2 ThE 2 4 B iE— D4R m i A I R R0R .

STM32CubeMX # Ay HE S A0F .

(1) T ST a1 R85 1 MCU/MPU (% 7] it & (4 18 510 68 6% 1 2 32 s
I/O w3 HXTFE M 1/0 7 H 3153 B .

(2) HA B 50UE B Bp A

(3) REAEAR Jr (o b A 1T 07 8 B ) v ] 47

(4) fEMEAEE MCU/MPU 76 A6 E 4217 B IIHE .,

(5) BefEH AN R g 136 28 19 T/, 2 B 42 4 i MDK,EWArm , STM32CubelDE, MakeFile
TR,

T IR GRS BT IR A A AT STM32 (JF &, ST ARl T — & %81
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| Arm Cortex-M3# A & 5-——EF STM32CubeFIHALZE 8971 % 77 7%

STM32Cube & 41, STM32Cube FZALFEPIEL /3. — & STM32CubeMX EIJE LI
T H A B S S T A o ah A AR, I X AR B — 2 4 I RN R
HLEFRANIF L 3T STM32 flcds il #% 19 [ 4445 STM32Cube 34 ¥R .

M ST 24 B E AT T 8 STM32CubeMX #5508 UAS 1Y ‘22 e A0, , A fd I LA JE 6. 6. 1,
fift Fe 3L J5 s AT H P A BRI L # B e 1) e i R AT e e . ARt R o th B an
] 3-1 /s i LT T A RS 1 AN EEHE IS A 0] Ak SR &4 50 2 AN EEAE T DO /AE .,

& sTM32CubeMX Installation Wizard - X

ST Privacy and Terms of Use m

[ | have read and understood the ST Privacy Policy and ST Terms of Use.

"l [ I consent that ST int N.V (as data controller) collects and uses features

life.augmented

usage statistics (directly or by ST affiliates) when | use the application for
the purpose of continuously improving the application.

| understand that | can stop the collection of my features usage statistics
when | use the application at any time with effect for the future or update my
preferences via the menu

Help > User Preferences > General Settings

STMi

l @ Previous

| @E“t H ® Quit

3-1 STM32CubeMX £ @5
TE e b P BB B2 e i H s, 2226 H S POR BB A U VS A8 AR TR |14
AYAF 5 L [N STM32CubeMX X HSCHY SCREAN KA 10 2240 F B MCU [ 44, BT DL f
WM RRER —MREF T, B, R HFEAH C./Program Files/STMicroelectronics/
STM32Cube/ , T STM32CubeMX %% H s & & C:/Program Files/STMicroelectronics/
STM32Cube/STM32CubeMX,

3.2 %%* MCU EH#&

LR MCU B4, 403 30F 12 SO e 38 & FAS B i A 3R B 38 40 .
3.2.1 PPk E
TE %% 58 STM32CubeMX J& » 25 B AT 5 22 1 45 R AE , 62017 STM32CubeMX ik

BN B S J2 (Repository Folder) . 7E STM32CubeMX H1 42 3 MCU & {4 43 1
STM32Cube ¥ BB, AR 2B H T .
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Wy 5 A STM32CubeMX AR B4 73 3l )5 09 B an & 3-2 ffs .

[ STM32CubeMX Demo6_1KeyLED.ioc: STM32F4072GTx

st W File Window Help
CubehX

STM32F407ZGTx Pinout &

Demab_KeyLED ioc -

Configuration
Existing Projects

New Project

Recent Opened Projects

I need to :

Demo6_1KeyLED.ioc

Last modified date : 03/11/2022 17:24:54
USART ioc

Last modified date - 08/12/2022 8:30:32
DMA ioc

Last modified date : 05/12/2022 8:16:22
EXTlioc

Last modified date - 05/11/2022 13:51:02

t from Example

ACCESS TO EXAMPLE SELECTOR

7 B HHH

Other Projects

® oy x &7

GENERATE CODE

Manage software installations

Check for STM32CubeMX and embedded sofiware package...

CHECK FOR UPDATES

Install or remove embedded software packages

INSTALL / REMGVE

STM32Cube

R
y 5
4 ! »
STM32U5 ultra-low-power MCU series
‘with

(L XX XX

@ About STMZ2 P External Tools

3-2 STM32CubeMX /531 R H

MM LA 3 A FEFRHI, 04T Help—>Updater Settings ¢ #4574, 5 i} Updater
Settings X EHE . WAL 3-3 F7R . 15 KU 8 STM32CubeMX i » 37 ZI AT X A~ 28 iy 4 ] fig
BRBUE RO AT G G817 . T B M fF— Bt ),

m Updater Settings

Updater Settings | Connection Paramesters

Firmware Repository

Repository Folder

C:/Users/lenovo/STM32Cube/Repository/

|

¢Check and Update Settings

@® Manual Check

O Automatic Check

Interval between two Checks (days) [:I

¢Data Auto-Refresh

@® No Auto-Refresh at Application start
O Auto-Refresh Data-only at Application start
O Auto-Refresh Data and Docs at Application start

Interval between two data-refreshs (days) l:|

3-3

Updater Settings Xt 1% 1E

K 3-3 "1 . Repository Folder L 230 B SR SCPFIE . i MCU [ 7 gL Ml i
BB AR T . XA — 2R EIF A2 T — B2 )5 fiA fe M e, A
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| Arm Cortex-M3# AT & gt——& T STM32CubeFIHALZE B TF & 7535

BT BRI A R A B SR e, TR A RO 2 P AR H SRR B SO e AT R R DL B A
M R R o R BUT AT . B A SCEJe ly C:/ Users/ lenovo/ STM32Cube/ Repository/

Check and Update Settings H T % & STM32CubeMX ¥4 i) 58 % 7 =\, Data Auto-
Refresh T3 8 78 STM32CubeMX J& Sl J& 15 H 3l il B O 22 % 21 e 9 Bl AScrs . o
TR ER A Bl R, BT LR 43 0 5 B Manual Check (FF 3 K 28 58 8 8448 ) A1 No
Auto-Refresh at Application start CRFE STM32CubeMX J& s H sl #H1) ., STM32CubeMX
Ja e s F P a] DL A R S B A K A STM32Cube MX B, B 37 o8l 8 2508 .

Connection Parameters YB3 J T 308 M4 E S50, Q0 R B0 M 28 AU, B 4 ok 4%
No Proxy (FoARHD BIAT 5 4n A P4 AC L, st i & A B9 M2 AR S 40,

3.2.2 Bk AR

BB T 8O e 2, kT L% % MCU B f 9 40 7. 44T Help—>Manage
embedded software packages S H7 4, # H} Embedded Software Packages Manager (# A
B E B X IR HE , A1 3-4 PR, X HLKEE STM32Cube MCU [E R F1 STM32Cube
PR ALK M A AL

Embe: Software Packages Manager
bedded Softw: kag X
STM32Cube MCU Packages and embedded softy packs rel
L
Releases Information was last refreshed 7 days ago.

& STVIS2Cube MCU Packages | &7 STMicroelectronics 2oweBots portGmbH

- Description Installed Version | Available Version

¥ STM32F1

I STM32Cube MCU Package for STM32F1 Series 184 184
[0 STM32Cube MCU Package for STM32F1 Series (Size : 147.0 MB) 183
m Select this item for install.

Details

Release

S$TM32CubeF1 Firmware Package V1.8.0 / 26 June-2019
Main Changes

# General updates to fix known defects and enhancements implementation.
# Remove support of TrueSTUDIO tool chain.
® HAL drivers clean up: remove double casting uint32_t and U.

3-4 Embedded Software Packages Manager X1 1iF #E

TG HEAL & 2T, STM32Cube MCU Packages 3 R 45 B STM32 fif & 2 41
MCU I [ R4, RS R F0RE R — A5 5, 1 SR IT R 2 XA 251 MCU A [6] hi A< 19 [ 14
£, B H . STM32CubeMX HL 5 4 FUR B — N B WOAS B9 [ 2R 1. 2R 7E
STM32CubeMX HLFTH —A~HIH B B - 3% A9 I00 B L 2 428 8% 30 B 1288 21058 /9 1 142
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A, — AR RE L2 A Bt

X UEAE T A JUAS L AR T 58 A [ B 454 ) g

(1) From Local #£#] . WA HL SCHEZ2 %5 MCU B840, R M ST B R T 2 T B4 4
B JE 45 SCF, W en. stm32cubefl v1-8-4. zip J& 1. 8. 4 MA MY STM32CubeF1 [& 4 f3 JE 4 ¢
1 8 4 i From Local %415 - # #8314 He 4 SCIF CTCZUfif D 8l AT DL22 563X A [ R4
HE B B XA RS SR REAF TR R R AR B SR T

(2) From Url ¥4 . 2% A—1 URL WAL, A5 & B T #OF 2 R B, — R
il X b 7 =0

(3) Refresh $%40 : Kl #7 H A%, LU 7R 2 45 A 80 R4S 19 PR, %8 - BB —F
DR A BB B B A

(4) Install #2475 H A B V8 — > RS 09 [ 106, 0 2R 53X A WOAS 19 11424 6 5 Y50 A7
A IXAHRHUR AT . il Install #2414 B 30N ST B T HORH I RRAS 1 [ 40,542 2%

(5) Remove $Z 41 : 16 H s R B FE— A WUAS (9 BT 442, AR © 84226 T 3K AN LA 19 [
AL XA HE LR T . ¥ Remove $2 41 K M B3 3 A~ BUAS 1) [

ARG T STM32F103ZET6 JF & #) . BT LU B % 3% STM32CubeF1 [ (1.
TEE 3-4 XFiEHE Fp 3£ 82 STM32Cube MCU Package for STM32F1Series, R J5 8 i Install
FRHL R 2B E B R 33 STM32CubeF1 [ 4R 6L, [ {441 [ o) % %6 B BT ik & 1 1k
FEHRET A E# S —AF H R, BEALLEEH ST AR Ry B4 E, o
1. 8.4 fA ) STM32CubeF1 [ {F 43 %2 25 )5 i) B 444 % H 5% 28 C:/Users/lenovo/Repository/
STM32Cube_FW_F1_V1.8.4,

STMicroelectronics YEI BN A ANE 3-5 7~ A ST A al#tag—28 STM32Cube

[ Embedded Software Packages Manager %
STM32Cube MCU Packages and embedded softy packs rel
+ -
Releases Information was last refreshed 7 days ago.
&7 STM32Cube MCU Package & STMicroelectronies | Row=Bots | SEGGER motas
-m_ Available Version
» X-CUBE-TOF1
|
v X-CUBE-TOUCHGFX |
(m] TouchGFX Generator (Size : 582.85 MB) 4200
Details

Release version : 4.20.0

Release information :

New Features:

- Rendering of Canvas widgets in TouchGFX is now supported by DMA2D (ChromART) through new painter functions for RGB565
and RGB888._

& 3-5 STMicroelectronics 1% IR

61



62

| Arm Cortex-M3#H AR ARG ——EH T STM32CubeFIHALE N FF & 7k

PR, R N T AR E X-CUBE-AL BB H 7 i X-CUBE-TOUCHGFX %, DA J —
$68 SR S AR, 40 MEMS . BLE \NFC s 5 A 8K 3h & . P o] DA 38 1175 2 4 4% AH By
HIP A, A0 223 4. 20, 0 A B TouchGFX &, TouchGFX FEARFE 1 H 5 K C:/Users/
lenovo/Repository/Packs/STMicroelectronics/X-CUBE-TOUCHGFX/4. 20. 0,

3.3 HHUINESERER

TR E T R SR e 342 T STM32CubeF1 [ 44 )5 » 5t 7T LA FF 46 F STM32CubeMX
Bl H A AE T, EIFR A X P A RIF & LI H Z 0, A5 B AR
STM32CubeMX #Y— 26 5L I E FEAE

3.3.1 &M%

A B T AL 0 e A TR SR D RE R 4

1. MIBERTE

Ja 8 STM32CubeMX Z J& B 91 I A an & 3-2 7R . STM32CubeMX M 5. 0 A FF
TR T —F LB B0 B P BT, 5 — A9 Windows I 800 AT AN KA R, 15 4. x
FRA () STM32CubeMX FLifi 2210 K,

W HE L A N 3 AN IIRE X BRI R,

IDREE AN

ST e b5 SR A A 3 A ER I, 3 j| & File, Window 1 Help, 3% 3 >33
BAIGAG R AR, P AT AT R RS IR AT — SR AR SRR R — SR R L R
7 330 0 3 A 25 D0 W 2 T F AR L 4 P, G ST R IX ST B %5,

2) bRZE MR

TR )RR SR . AR A ST IR H S BRSE FAUR AT LA FE STM32CubeMX
1 3 A EEME Z P IR, X 3 ME T,

(1) Home(FETO M, BPan &l 3-2 Fr /s o9 F 1 .

(2) B B AL B eI H R B — A XHEHE T B AR S8 MCU 8T %
M A I H

(3) W HE A FHF XA ST R E #E17 MCU EBUE AL EC & | v ] 4 B & 50
H& A HE .

3) TAEKX

% 0 HA X I ER 2 TAEIX , STM32CubeMX fi FH 9 J2 BA S0 kY FL TR, TAE X 23 3 8 24 i
AR R P25 B R AN TR (G S 1

B 3-2 B9 TAE X B8 52 Home ML, Home #LE B TAEX AT L4 A LI 3 AT HE
X,

(1) Existing Projects X3k, /R et T2 301 B, 5o 38030 H st ol LUFT T eI H .
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(2) New Project X3, A 3 N H T#r a2 mi B, 8 MCU g1 &5 H . % £ & A )
#IH B A8 LRI H .

(3) Manage software installations X 38,5 W 4% 4. CHECK FOR UPDATES #Z#
T #rAx STM32CubeMX HH# A A IF 61 B8 5 B 5 INSTALL/REMOVE %41 H T47
TFUNIEL 3-4 F 7 B XA AE

Home ] - B 3 26 4% £ (9 Ty B8 AR AT LA 3E oo 32 352 5 5L i) 32 00 52 44

2. EEHBEIEE
STM32CubeMX A 3 4~ 3 32 BTG, B F AU AR 2 T 6 B A A0 2 388 1o i 85 5% It S B A
1) File 3£

(1) New Project G &5 H) . FH F A A B 193 H . STM32CubeMX B3 H XY & 44
S doc, —ANIUH HA —ASSCF, B i H S R KRR 3 ALK 2 B T fE L A
EARYRITEY S i

(2) Load ProjectUM#ZIi H) , e F— O L AFTEM. ioc W H XA IR ATIH .

(3) Import Project(" AT H ) , 3£ — 4. ioc I H SO IFF A H P B MCU &% 8 34
WWH, R, RAEHTHSS AT HR MCU 15— H 0 B %A HOT A% & 84w
DL A H A I B i .

(4) Save Project (fRA751 HD JARAF S HIHH . AN @ M H 28 1 IRRA7F . SRR E
TUH Z R i A S e W H 2 | 3l DU R — O e i A FRVE D T H 255K

(5) Save Project As(Iil H 75 470 B S w3t H - A7 0 55 — A3 H S0

(6) Close Project(RMATH) , =M SaimH

(7) Generate Report (4: B4 5 . S M wr 5 H /9 3 B N 2 4 il — 4> PDF #f45 3C 4,
PDF 45 SO 44 B 5 5 H 44 FRARTE 3 A ShORAFE T H SO T 7 9 SO B,

(8) Recent Projects (B W0 H) . 7= Bean 47 FFad I B30 3% , PR EFTHFIE .

(9) ExitGR ) 1B STM32CubeMX,

2) Window 3

(1) OutputsChii ) , — A5 PESE BT, Bl ) BN 72 TAE XA T 7 s — N i 1 &
H s — S A5

(2) Font size (K /N A 3 A F 38 FL I, H] T 15 8 BOPF S 5 K RV, % H 3
STM32CubeMX Ji A 5%

3) Help g H.

(1) Help(H B 78 STM32CubeMX 3% SC I 2 T PDF SCRY, SCR A 300 £
UL, S — R 4 1w A Al F 0.

(2) About(KT) , IR & T A ERAF 1y X TG AEE

(3) Docs& Resources (SCRYFISE 5D , AT 26 4T FF 808 2 — AN 500 H 5 S8 500 A 28
TE I 25 38— XA AE , SR 53 H I MCU 8540 56 i R SCRS 91 3%, A0 46 58 T
W2 2% T g Bt T0F 0 2800 55 . X SEHE 2 ST 24 m)'E J7 19 %R SCRY , 5 if; B AT 4T I
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PDF SC#Y ., BB & — A ORI S A s W ST B W T EIF RS A EREF T,
D:/STM32Dev/Repository, XS | 4K A& FH ORI AR N ST 23 v ‘B P48 2 1Y R, o fiF
T,

(4) Refresh DataCHIFTEHE) S0 H [ 5. Refrech x
K 3-6 ff 7/~ B9 Data Refresh %3G HE, H
FRlH MCU FH & AR BB, o 2% ir MCUs, Boards & Examples Data Refresh
HE SR,

(5) User Preferences (FH ' &%) , A Dovnload all Documents _
TiE P, A — A7 2 s n ik
S B S S =
(6) Check for Updates (£ 28 B 57) ,
FH T # #F STM32CubeMX % . & Z %) 3-6 Data Refresh Xf1E1E

MCU B {41 . STM32Cube §" AL 7547 B MUAS 75 2 37

(7) Manage embedded software packages (& Fix A A , & B WE 3-4 sy
XF B AE ik A UL AT A B

(8) Updater Settings(FH Hris &) . &5 H WAl 3-3 Frzs B9 X HE o B 15 8 404 28 S 44
e, VB B Ay TR 5 =R R 7

3.3.2 prgtmH

B H AL S e MCU QLI H Lk 88 9 & ARORr 500 B Asg e $ MCU 7 g i B
351

1. #%#F MCU 12 B

14T File > New Project 3¢ H. 4y 4, 5 # i Home # & I 9 ACCESS TO MCU
SELECTOR #% 4 , &8 AT LA th an &l 3-7 Fr 78 B9 New Project XJ 3 HE . 2% 6 35 HE FH T 2 £
MCU s & Al LB 3 H

STM32CubeMX FtiE F—263 )5 i il T MCU/MPU, &~ T %8 STM32 %351 MCU
M MPU, Kk STM32MP R FIHE B RS 550, STM32 R4 — il 248 MCU, BRAE
FRok UL B0k 5 B B R — B0 08 T RSB A B S I — M MCU % —3£78 MCU
il MPU,

New Project X} 3EHEH , MCU/MPU Selector i3k H F P £ B4R S 19 MCU £ #: T
H; Board Selector ¥eI K H Fi& £ — M A E I H ; Cross Selector I K FH F X kb
FA STM32 MCU s H AR A9 MCU, 3£ — A8 i STM32 MCU @i H .

& 3-7 i 8 MCU/MPU Selector %3, ]l T3 # MCU,

F 3-7 B i A AT LA g X

(1) MCUs/MPUs List, i i i gE o 38 & 1 MCU 136 .30 T 88 00 1) HLAR B 5 dsf 2 |
Flash . RAM %280, 783X A~ K0T LA EAT 0 T 454 .
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1 & New
MCUNPU'SElEetar| Board Selector | Example Selects
MCUMPU Filters ———————————————————————
BB O Feawres _ BlookDagam  Docs&Resoucss  CADReswes  [ommnen [ By

Commercial STM32F1 Series

Part Number w

STM32F103ZET6 Mainstream Performance line, Arm Cortex-M3 MCU with 512 Kbytes of Flash
Q v| - memory, 72 MHz CPU, motor control, USB and CAN
UnitPrice for 10KU (USS) : 6.2857
PRODUCT INFO = [reTive] .
Productis in mass production LQFP 144 20x20x1.4 mm
Segment >
Series > The STM32F103xC, STM32F103xD and STM32F103xE line family the high ARM® Cortex®-m3 32.bit
3 RISC core operating at a 72 MHz frequency. high-speed embedded memories (Flash memory up to 512 Kbytes and SRAM up to 64 Kbytes),

Line and an extensive range of enhanced /Os and peripherals connected to two APB buses. All devices offer three 12-bit ADCs, four general-

Marketing Status > purpose 16-bit timers plus two PWM timers, as well as standard and advanced communication interfaces: up to two ICs, three SPis, two
1%Ss, one SDIO, five USARTS, an USB and a CAN.

Price L The STM32F103xC/D/E high-density performance line family operates in the —40 to +105 °C temperature range, from a 2.0 to 3.6 V power

Backage s supply. A comprehensive set of power-saving mode allows the design of low-power applications
< These features make the STM32F103xC/D/E high-density performance line microcontroller family suitabie for a wide range of applications
Core > such as motor drives, application control, medical and handheld equipment, PC and gaming peripherals, GPS platforms, industrial
applications, PLCs, inverters, printers, scanners, alarm systems video intercom, and HVAC.
Coprocessor >
MEMORY v MCUS/MPUs List: 3542 items Display similar items ¢h Export
nmmmm—m

Flash From 0 to 4096 (kBytes) ¥ SIMIZF103ZD16 SIM3ZF103ZD. LQFP 144 20x20x14 mm 384 kBy... b4 kBytes 112 /z MHZ
0 409 ¥ STM32F103ZDT7 STM32F1032D... Proposal ~ NA LQFP 144 20x20x14 mm 384 kBy... 64 kBytes 112 72 MHz
EEPROM From 0 to 16384 (Bytes) r STM32F103ZEHE STM32F103ZE... Active 6.2857 LFBGA 144 10x10x1.7 P 0.... 512 kBy... 64 kBytes 112 72MHz o

@ ® ¥ STM32F103ZEH. STM32F103ZE... Active 6.2857 LFBGA 144 10x10x1.7 P 0.... 512 kBy... 64 kBytes 112 72 MHz
0 T63s4 7 STM32F103ZEHT STM32F103ZE .. Active 67257 LFBGA 144 10x10x1.7 P 0. 512 kBy... 64 kBytes 112 72 Mz
RAM Total From 2 to 2514 (kBytes) ¢ STM32F103ZEH... STM32F103... STM32F103ZE... Active 6.7257 LFBGA 144 10x10x1.7 P 0._.. 512 kBy... 64 kBytes 112 72 MHz
2 2514 v STM32F103ZET6 STM32F103ZE .. Active 6.2857 LQFP 144 20x20x1 4 mm 512 kBy._ 64 kBytes 112 72 MHz
RAM From 2o 2514 (kBytes) ¥ STM32F103ZET. STM32F103ZE... Active 6.2857 LQFP 144 20x20x1.4 mm 512 kBy... 64 kBytes 112 72 MHz

@ ® Y STM32F103ZETT STM32F103ZE... Active 6.7257 LQFP 144 20x20x14 mm 512 kBy... 64 kBytes 112 72 MHz
2 2 % STM32F103ZFHs STM32F1032F .. Active 6.8886 LFBGA 144 10x10x1.7 P 0._.. 768 kBy... 96 kBytes 112 72 MHz
CCM RAM From 0 to 32 (kBytes) 7 STM32F103ZFH. STM32F103ZF ... Active 6.8886 LFBGA 144 10x10x1.7 P 0._.. 768 kBy... 96 kBytes 112 72 MHz
0 2 v STM32F103ZFHT STM32F103ZF STM32F103ZF . Proposal  NA LFBGA144 768 kBy... 96 kBytes 112 72 MHz
On-chip SRAM From 0 to 708 (kBytes) 7 STM32F103ZFT6 STM32F103ZFTxActive 6.3886 LQFP 144 20x20x1.4 mm 768 kBy... 96 kBytes 112 72 MHz

® ® v STM32F103ZFT7 STM32F103ZFTxProposal  NA LQFP144 768 kBy... 96 kBytes 112 72 MHz
0 708 A QTMIIEANIZAHE QTMIIEANIZE  Activn 7 4016 1ERCA 444 40640v4 7D N 4024 LR 08 LRidne 149 79 M-

& 3-7 New Project Xf 1E1E

@© Hif 5 F I A A A B AR, T LAISGE S5 B Ol slBOHE O (o .

@ B33 FEJ7 a0 Display similar items 240, °] LUBAHRLE MCU & n 33 F£ v &
IR RIG AR R Y] 45 Oy Hide similar items, F- R 5o 58 B B 45 H .

Q@ HEFNFRAL I Export #2410 OB S R N A T 8 — Excel X,

@ EHNFFRGE—5H 50 LT MCU &t — A0 B, 56 A b 6 4 JE A 3 5
(ESLIEEIIN

© R HRE—AFE B EIL LSRR R 1% MCU %8R,

(2) MCU BB R XB, 72 MCU 81 3% v B — A 2% B I 80 78 I DXkt 7 3 A B A
RIS MCU 588 A 2 B0 R HLBRAE .

D Features Tk, Brait P A S MCU BEARFESEL MNP 2R B R ERES
W MCU,

@ Block Diagram #£3iF , 78 MCU B RERIH &, 4125 1 Ik s 5 MCU f#
PeE L, 2 B BT 8RB 7 IR DR A7 B EAR B S F

® Docs& Resources i+, it 78 MCU A 5 i SCES A8 IR 51 6 355008 T 2 %
T e T A IC AT . Bl A SOR B W SRR R L BE 4 A B R B R AE B R
PEMR BT s WRC L T4, 502 PDF Bz de 4T H 3R .

@ Datasheet ¥4 . WUREE TR 48, & B 20 T 88 F WA G B &4 H
PDF [ B2 #w 4T T8 T . s T B sh IR A SR R H % T
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© Buy &4 . FHM S 4F T ST 23 ) W3l 19 1 3K s

© Start Project %4 . FHEFH MCU g]#@#IH .

(3) MCU/MPU Filters, | T MCU fifi gk iy — L8 Dy 3R A . B A — D THE A 4 4
T8,

D Show Favorites #4l . WA MCU %115, Hdy MCU %1 3% 4% H fi i p9 2 £ &
o AT LS IR oS 4> MCU

@ Save Searches &4l : PRAF Y HTE R A WD R AR, EBCE T 507 2k 50
JE AT AR A — R L PR B Load Searches 38l B 356 8 0 18 R &2 %, it o] LB 28 f#
FHUAHT 3 i 48 2 25 A

© Load Searches &4 : 23 W8 —> #0051 BT A7 R A7 94 3R 44 Bk, B il B — 0
L AT DL A LA B B4 R A

@ Reset All Filters #¢41 . & A T A i i 5% 1%

TEM TR T Ir A — D8 RME ] TR & 85 AT R . 7T DLTE 48 20 g A
MCU py#1%5 , i STM32F103, 2 £ MCU %13 & 2] T i STM32F103xx #1451 MCU,

MCU i % 32 2238 5 DL R LA S T &

@ Core(WH) . Tk NAZ, I 5 T STM32 ZLFE A Cortex WA, W&l 3-8
iz

@ Series(RI) . WEFENEG 2 A S EF ] R STM32 R3513%, & 3-9 KR 1451
R —HBIY .

Core k.
| Check/Uncheck All (1)
Arm Cortex-A7
1A ot Series g
[ Arm Cortex-M0
[J Arm Cortex-M0+ Check/Uncheck All (1)
Arm Cortex-M3 [ STM32C0
[J Arm Cortex-M4 [J STM32F0
] Arm Cortex-M7 STM32F1
[ Arm Cortex-M7+M4 Dual [0 STM32F2
[J Arm Cortex-M33 [ STM32F3
Fr:quency From 24 to 120 (MHz) ° [ STM32F4
24 120 [ STM32F7
3-8 JE#E Cortex N 1% 3-9 R STM32 R 75

@ Line(GZahZk) . HEHEHRA STM32 RIJG 2 H B BB 7 i &5 R h el 2Ly H .
WL, EFE T STM32F1 RINZ G .77 skt A STM32F 1 xx By F T ik, & 3-10 firoR
R RN R — T

@ Package(F3) . RARE R BEFEE. P AT LIRS C 15 8 09 A 5% 18 4 /) B 26 19
VEBEVU . B 3-11 iR A E 5 R —ER5) .

© Other (A : 7] LA B A% .1/ O 5% Flash /N RAM KIS F 5504 0 26 55 F
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Package v
Pin Count =144
L
144
Line .4
| Check/Uncheck All (1) |
| Check/Uncheck All (1) |
| | Aa )
l | Aa et O LQFP48
[ STM32C0x1 O LQFP 48 7x7x1.4 mm
[ STM32F0x0 Value Line O LQFP64
[ STM32F0x1 [ LQFP 64 10x10x1.4 mm
[ STM32F0x2 O LQFPS0
[ STM32F0x8 CILQFP 80 12x12x1.4 mm
[J STM32F100 Value Line [JLQFP 80 14x14x1.4 mm
0 STM32F101 O LQFP100
0 STM32F102 O LQFP 100 14x14x1.4 mm
STM32F103 CILQFP128
[ STM32F105/107 [ LQFP 128 14x14x1.4 mm
[] STM32F2x5 M LQFP144
[ STM32F2x7 [ LQFP 144 20x20x1.4 mm
B 3-10 EEFmLk B 3-11 @EFEEE

MCU i & i #AE A 8 R  IF AT 2 3 BRA MR 7 A vk &, v LUAR R B 1y 7 2
PREE . B, R O MCU () HARRS AT DL 4 7 a0 00 548 R AE hodi A LS 2R
ARIESMEFE MCU, 7] LA B 42750 3 th A7 508 J5 i ks Q2R 211 MCU #1154
%, AR 3¢ (Flash 25 5 558 iF — 2D i 6 . 3 B 47 I 0 8 2% 14 T UOR A2 0 — N R A R
W33 Load Searches ¥l e H R AU R A FR . Al I Z AT &K,

2. BEAEWIHETE

FHPE AT LIFE New Project X EHE ik £7F LA 855 5 , an1& 3-12 frzR . STM32CubeMX
H B 23 ST B 7 BT &AL

T XEEMCU FFEIB

New Project X[ TEHE R Cross Selector ¥~ FH T 28 Xk £ MCU Frgtmi 5, & 3-13
JIiR

B R A X H AT KA — A MCU 5{—4~ STM32 AR # 5 ) MCU., % £ — 4
PERE RSN BEIEAH U MCU, 3¢ R BEX T — A O A W&l BB i MCU
WItAER A M. B, —4 A &2 T A MSP4305529 B #L, 75 22 8 STM32
MCU B % i1, st T DL i 28 SCRE R4 3 — A PE B8 L DU FE LA B IR A LY STM32 MCU,
PN, —A A T STM32F103, B2 & L STM32F103 B SRAM FiAb 213 B2 A2, 5
B PE— M RE T B S STM32F103 58 2345 1 STM32 MCU ., il mJ LU FH A8 Sk £

Filters X #Y Part Number Search T i3 R HEH TEFEEA MCU ) K MA S, w1
NXP.Microchip ST . TI &, 8 KI5 SES 2 AT HFIRMED I T A MCU &5,
WET F M MCU &5 J5, & 7E T ) Matching ST candidates (500) %1 & /i 75 7] % 1)
STM32 MCU, Jf HA — VLl A 4 bR s IL L fR 12 .
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3 [ New Project X

Board Filt

P * ﬁ 9 Features Large Picture Docs & Resources [ Datashest [ Buy
Commercial - STM32G4 Series
Part Number *
B-G474E-DPOW1 Discovery kit with STM32G474RE MCU
a -

Part Number : B-G474E-DPOW1

Unit Price (USS) : 59.0

PRODUCT INFO v PGS I e s Hrotuceon Cammerchl Fart Nurmiber; B:04TEDROW! Mounted Device : STM32G474RETS
Type > The B-G474E-DPOWA Discovery kit is a digital power solution and a comy

plete
demonstration and development platform for the STMicroelectronics STM32G474RET6

Supplier 2 microcontrolier. Leveraging the new HRTimer-oriented features, 96 of embedded

MCU MPU Series > RAM, math accelerator functions and USB-PD 3.0 offered by STM32G474RETS, the B-
G474E-DPOW1 Discovery kit, based on the USB 2.0 FS Type-C™ connector interface,

Marketing Status > helps the user to prototype applications with digital power such as a buck-boost converter,
RGB power LED lighting or a class-D audio amplifier. The B-G474E-DPOW1 Discovery kit

Price > does not require any separate probe, as it integrates the STLINK-V3E debugger and
programmer. The B-G474E-DPOW1 Discovery kit comes with the comprehensive software
HAL library together with various packaged software examples.

MEMORY v

Ext. Flash From 0 to 41984 (MBit)

0 41984
Ext. EEPROM From 0 to 158 (kBytes) Boards List: 176 items ) Export
e
0 158 |- [ owerview x| cCommerciaiParto | Type x| MarketingStatus x| _unitPrice (uss) x| _Mounted Device ]
Ext. RAM From 0 to 8192 (MBit)
0 8192 * [STMI2GATARETE.
FEATURES v
L
Embedded Sensor > <3 « B-L072Z-LRWAN1 Discovery Kit Active 465 STM32L072CZY3TR
User Button >
Camera >
cAN > * .-J B.462E-CELL1 Discovery Kit Active 70 STU2L4EZREVETR
Connector >
Memory Card >
overy sTuzzLezsveTe
Ethemet S v - B-L475E-10TO1A1 Discovery Kit Active 53.0 i

BE3-12 “EFREFENE

[ New Project X
Filt Comparing STM32F103ZETx with other STMicroelectronics solutions
w B BB O a8 e
Used? Importa... Category  Parametric STM32F103ZETx STM32FA4GZETx [3»  STM32F205ZETx [S»  STM32FAO7ZET
Part Number Search:
@ ol Powc Public Price 6288 USD (for 10K) §.161 USD (for 10K) 6898 USD (for 10K) 7.265 USD (for 10K)
[sTMicroelectronics V|
SystemCore  busArch 3200 260 261 26t
Q [STMI2F103ZETx-QFP144 <] © -l

@ ol svsencoe o ARM Colex 30t 720Kz ARM Cortex M4 at 80 Miz ARM Cortex M3 a 120 Miz  ARM Cortex-Ma at 1

Matching ST candidates (500) @  oall ssemCore paciage aFPies arpiss arpias orpies
Pa

@ ol sysemcoe om0 11200 10 1o 1o

@ 0 Svsencoe Tempemurerange  A0°Clofos'C “ociatosc “ocwios e “0ci 05
STM32F103ZGTx
STM32F217ZET>
STM32F405ZGT§ @ ol systemcore  Votage range 200Vt0360V. 180V10360V 180 Vo360V 180Vt0360V.
STM32F413ZHTx
STM32F2052GTx - SystemCore  RAM 64KB 128KB 128K8 192K8
STM32F407ZGTx © ull
STM32F423ZHT>
i () SystemCors esprom o w0 o .
STM32F207ZGTx
STM32F439ZGTx @  a systemcore s s12K8 512K8 s12K8 5128

(@) SysemCore TouchSensng 10 w0 o w0

@ ol A ApC 21XADC 12:5¢ 24xA0C 1258 24xADC 1250 24xADC 12.52
STM32F413ZGTx
STM32F103ZFT;
it (@) Andlog  Comparator (COMP) no w o .
STM32L476ZGTx
STM32L486ZGTx (=) Avaog oPAWP o w0 o w

[ @) w0l Timers Timer xTimer 16-bit 12xTimer 16-bit 12xTimer 16-bt 12xTimer 16-bit

2xTimer 32-bit 2xTimer 32-bit 2xTimer 32-bit

STM32L496ZGTxP = Timers Timer (HRTI) o no no o
STM32L4962GTx
gmg;?m: [@») Timers Timer (LOTU) no no o no
STM32F4152GTx
STM32F4272GTx
S S

23]
A
™)
ot

Xk MCU #FHEmH
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TEMESE STM32 MCU R HF I LLEFE — P 2~ MCU, R JFEL 21 K84 BRI
MCU 5% STM32 MCU R BARSEOG He . 38 1 3% 45 A0 6F B, B P ol DA i 3% 21 58 2 e
J& MCU FJ STM32 MCU, HAth— B34 B DO BEFRAE A HARAN G T iR E A2 .

3.3.3 MCU EIJEfbhc B 2 i

HERE—A MCU Qg5 B J5 , F 1 - on 25 B BERLE . R A 5 i F T & Al
MCU # 5 J& STM32F103ZET6 , ff LIk £ STM32F10ZET6 #r it — N0 H #4784 . x4
I H HJE T & STM32CubeMX 81 B JEAR AR L IF AT 22T 8 E8HF K AR L B LA AT U
B SRR, e e AL RS 0 MCU ) Z100 H 2 v] LR

W 3-14 fizR , MCU EUEAL L & A 100 5 2t 3220 R AR 28 SR M TAEIX 3 34
A

[ STM32CubeMX EXTlioc: STM32F103ZETx ]

sm,ei’! File Window Help @ n o ’ k ‘y’

MX

GENERATE CODE

Clock Configuration Project Manager
v Software Packs v Pinout

High Speed Clock (HSE) [Crystali
N Low Speed Clock (LSE) [Disable v]
DMA [ Master Clock Output

STM32F103ZETx
LQFP144

=
g |5

s |5 |2

3 g

| Constant Name Constant Value

3-14 MCUBEREAGEER®E

e B 5B R — AR R RIS 3B F N EHER T
B TAER A A B, SRR A B4 I — 4 GENERATE CODE %41, H T KB fk i &
MCU JG4ER CHlEF MR, TAEXE N2 TR, A 4 A TAER .

(1) Pinout&-Configuration(5| I 5 AL &) . X MCU i & Gt N A% 40 & L o (8] 14 Fn 5| i
HEAT C B 0 B L A TAE S

(2) Clock Configuration (B} B HC &) « 38 i K Ak 19 B B X MCU %) 25 A~ B i 5 -5 4
AT HE .

(3) Project Manager (I HA ) . XJI0 H i f7 4 F ik & .

(4) Tools (T-H) . ¥EA73h#EH4 .DDR SDRAM i& F /0 #r U F STM32MP1 &4,
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3.3.4 MCU [id' &

515 e E A R MCU BB LB & A9 22 TAE S, i 3-14 s . XA i 5
Component List(Z4H {51 ) . Mode and Configuration (& 2, 5 it &) . Pinout view (5| I #i
KD \System view (RGMED Fl—A~ T H A2,

1. BHFR

P F TAE X ZEMI Y 2 MCU 7] DUC & 09 5 50 A% SR a4 3 3% 35 50FR R — A~ 41
f:(Component) , HIFFIFRAWFI BRFT X 44 B RMEFRF Bax, PdA5m g
Categories B A—Z PRI gl Al LATE X P s 7s J7 =2 [ U046t

TEF 3 107 B9 48 RHE N iy A ST, 422 Enter 88 51 0T DUR 95 55 A B9 32 D 5 o7 1~
fF, g RCC, 48 FAE A7 M 1y 1 AR # §1A I AS 5801 3 000, 43 3 J2 Expand All I
Collapse All, 773412 7R AT LR TF 42 0 73 2 AicES 42 3 23 41

A ERRET, FEALUTF —B0H @D dm B RS E S MCU RIS X, X
H DL STM32F103ZETx R,

(1) System Core( R W) , i DMA GPIO,IWDG . NVIC,RCC.SYS fl WWDG,

(2) Analog(BE#), i - ADC #Il DAC,

(3) TimersGEM &), 645 RTC FIIr A & 1 8% .

(4) Connectivity GE{F %) . £ Mo 0,836 CAN.ETH.FSMC,12C.SDIO,SPI,
UART.USART.USB_OTG_FS.USB_OTG_HS %,

(5) Multimedia( ZHHA) , % Fh Z AL T AR ECF 85 Sk 35 10 DCMI M # 4 1 12S,

(6) Security (% 4) , RA —/HEHILECE 4 %48 (Random Number Generator,RNG)

(7) Computing (FF5E) 3B A &M IR, B —NE TR K K (Cyclic Redundancy
Check,CRC),

(8) Middleware(HP[E] ), MCU [ 4 i B 25 Fh b ] 4, £ 24 FatFS,FreeRTOS,
LibJPEG, LwIP,PDM2PCM, USB_Device,USB_Host 4%,

(9) Additional Software CH i #F) , 21 {4 %1 5= 2R
IR XA, AR AE A A LA 2 e FSM
T STM32Cube ¥ B f1. 40 4e 3. 2.2 WHORZ 8 T | 2 R

12C2

TouchGFX ., I} 23k 1] LA i 8.3 Pinout & Configuration o

TAERH SR Additional Software # £1 4T JF — %) SPI2

W AE. ¥ TouchGEX % % ) 41 fF 1 4% 19 Additional |  oakre
Software 734+, v Sgigiw
M bR B 7E 20 1R 51 3 0 3 A 4L ¢ 4 B ST et
iR R B R X AN AF AY BT SCHS B (Contextual Help), Ush
mE 3-15 pron. LT CE BB THAMBRFELS . W mas @em - FrEmmeemn

S A BB A 06 £ L T Ll 1 SR B AR

Connectivity ks
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details and documentation (25 F SCAY) , i 7 FLECHE W 2 2% T 0 L i FH 28 10 45 SORY 19 ik
Fe B vl DR 80F B2 PDE SCRY L 7 B2 B 3l A SCR Y AR I AT
TERIERARZS TS S AR 51) 3R 9 45 T i 1D V58 A AT AT A  ZE X MCU Y & A 2 AF ik AT — 28 1%
J& AL B 3% G 45 IO R T2 B — e bR (IL R 3-15) RO A FEE R, WA
MCU 5| JBEAH A S T Re B8 B A LA PTG o H At — 28 28 R m] I bR ac 74 W] Be kA AE
AT . X EAR R LR 3-1 R .
%31 AHFIESENERHEY

B #R 73 il = X

CAN1 28 1 T B A AT AR A R AR SRR XA A A BC L AT S | A B
J/ SPI1 FOREA AR AMS RO B RE L T
@ UART1 | FaRXAHM0 T 5T 28 oAb &5 A R BE PRl B X A gl ik T
R X A 20 A 1 B ] P T 0 AR R A At 2 o R A R O 4 B R C B (R 2 T DL
A ADCI B, B0, ADC1 A 16 A~ A Flf A G, 253853 51 BBk & S A RE 9 8 ADCL i
LRGN IR T PN e S VN SR 7
WA R KA AL P Dy — e RS BB A . 4N 2268 L USB_HOST , 75 %
Ja 1 USB_OTG #2 1 Jf-fic & i Host Ja A ] LU

2. EXEBRE

TEAL 3 e b ok — N L I L 902 7E H A ) 8 7R AR 2 5 BC 2 (Mode and Configuration)
ST, XA ELUCTRRERS, B RS E . T RS EECE X BN ES
VR B A G,

fln, 15 3-14 WoR Y JE System Core 4320 1 RCC 20 4 iy #6 X FC & A 1f . RCC T
BWEH MCU B9 ZM R B i, AR X35 488 5 1t P s 3 /838 (High Speed External, HSE) i 4
T RS RAE P A LT 3 ANk,

(1) Disable: Z8 AN BT 4P IR ,

(2) BYPASS Clock Source: fii FIZM5A J5 B 5 A5 5 U5

(3) Crystal/Ceramic Resonator: f NS & (4% 57 45 1 A sk B il

4§ HSE #3058 4 Disable i, MCU i H] A & 3 RC #&3% % 7~ 4 9 16 MHz {5 51
SRy PR A ) T I AR A S B ) i B AT L B, O A5 R STM32F103 JF & R
fEFT SMHz B JCIR SR PR B 7= A= HSE B 455, 5l LA3EFE Crystal/Ceramic Resonator,

IH SN (Low Speed External, LSE) i 80 7T I RTC 9 i 80 I8, H T $z 51 R AE b 1Y
VeI 5 HSE AR . # LSE #21% # & Disable, RTC i JH N #K 3 RC 8 % 2% 77 2 14
32kHz W85 S . I &KW A SMERY 32, 768k Hz SRR % L B, BT LT LUK LSE &N
Crystal/Ceramic Resonator, USRI AT ZMH RTC, A Z 4L LSE By 80, gt 7T LA
¥ LSE % BN Disable,

Sy oy w2 A S, B RN A SRS A G, — oA s Fm .,

(1) Parameter Settings(ZHURE) . AIFMSHERE , H40. % T USARTL, 80k &

USB_HOST
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AL HE R R B A AR (8 B 9 1) R W AL YA S

(2) NVIC Settings("PWrix &) . WE S H P HAGE RS P Wi ed, Hagn
R e B R . RIS T EEHE System Core 434110 NVIC 415 & .

(3) DMA Settings(DMA ¥ &) . J& &l ] DMA, LI & DMA B ERIEE . DMA Ji )
H TG S 75 B AE System Core 43 2H A NVIC 4H A4 H i

(4) GPIO Settings (GPIO & ). Wos 4 F 1) GPIO 5] B 15 & 45 3, K fig 76 M 15 o
GPIO ¥ '& . JMER GPIO 512 A shiZ &1, GPIO 51 B AR S50, I B Hisi R $i .51
AR L EHAE System Core 43 2H 19 GPIO 4 b ik &,

(5) User Constants (A PP # ). H P B & X — 84 5, X 8 [ @ LW & ] DLTE
STM32CubeMX H{fi J , 4E BRI X 26 |5 8 U i 23 90E N 25 A main. h X,

T A A R SRR R RS — R FRATHE G e 3 W A A & Fh RS D) se Fn b ik
2 BARA e TR U S 805 B 5 AE

3. SIHHLE

Bl 3-14 TAEXMAME xR T MCU 5 BE L, FW MR R T % 5 I 8ol . @i
HAEF) RIS FA A A AT R S EOR B )G . RG2S H e FAr R a5,
B, & & RCC 44 1) HSE i FHAMEB & IR 5 » R Gt 23 A 206 Pin23 F Pin24 5| JAHE & h
RCC_OSC_IN Il RCC_OSC_OUT, iX P ™ 4 Fr s 42 51 I i 45 5 (Signal) .

£ MCU 151 L IE L, 5 88 0 04 5| BA 2 i U8 s H2 b 5 | B0, B 2t i) 5| 2 A — Fh
BER R G5, A48 245 NRST & A725] 5. BOOTO 5[ HIAI PDR_ON 5] ffl, i £ 5| j5 A BE 3
TECE . HAB R E T RE R | I K, & 2B E T RE i 5 I 2

ST 5 A —A THAS Gl T HA I v] DL T BOK i/ e 5% S5 454 L i 5 iR
PR KA T LAAR T, #e A BUbR 22 B8 0T LU 3 MCU 5[ 1#

XF 5| ) 6 A 4 TE — i 3 ek 21 14 AR 2 B R AT, STM32CubeMX 23 R #E MCU 1 5]
T I 0 A Bl AR BT, 0, USARTL 7] LLsE LAE PA9 1 PALO B |, 7]
PLSE XAE PB6 #1 PB7 51 F, s PA9 Fil PA10 51 R 5 . & X USART1 Wy#E = h
Asynchronous (525 B, 5 A 2l & XAE PA9 F1 PATO 5B o fn S5 A4~ 5 | A0 4 H: A 2 fig
G T L E S GPIO S 5 T 3K 3 LED R4 E X USARTL 38t st 2 A
S {fi F PB6 1 PB7 5|,

JIT LA 0 SR 2 7 R B R AR R B B AT LUAR B H A SR T SR A A A i R KL ik
A A B Ay EL SR X RE AT DA TR i B R . MR, P ] D E A S A -
JESCHEAS B T e .

£ MCU W51 B E 25 BRbR T8 55 88 A2 32 A 51 0 R 2 SR 3 AS51 G B F SCHS Bl
R FERRNET MG AR, BEGIE, S5 TR R, K 3-16
JiR R B PAY 5ET B 5 D e e B e . XA SR BB T PAY 51T vl A
M TRE, LA BRI T .

(1) Reset_State: KB NEN fFHIFIHRE.
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(2) GPIO_Input: EA GPIO % A5| .

(3) GPIO_Output: £ GPIO #ij H 51 4,

(4) TIM1_CH2: fENER#F TIM1 (5 AEIE 2,

(5) USARTI1_TX: fE24 USARTI # TX 51401,

(6) GPIO_EXTI9: fE R4l EXTIO fdi A5 .

7| ANy R 3 3 LY S B I p FAR R B I e g L Fah ik % T I Re 1 By il B —
EIET R Rm X S 900 TR S M. ANE 28 A sh i d8 s e 2 T sh i & ny 51 1,
AT L E B A F i EES. B, @i E USARTL 44 Asynchronous 20,
B4 (% PAY B USARTI_TX,PA10 5|2 USART1_RX, {HZ, {5 fk
W 24 USART1_RX g PB7 510, 8l 7T LF- 3% PB7 5| A1 # 5 USART1_RX,iX
i PA10 5l 2 B h 728 h AR i AR 2.

T a1 T RE I L 25 5 5 1 5 | D) R vh S BB B AN 2 1 F 1 L ) B R R 1Y 5]
ARG E A SR, B, T35 E PA9 Ml PA10 5 USART1 P51, B3]
25 SR AR . ORI AR TR A USARTL I ok B X, e 4 14 51 2%
E# USARTI Jfi% & H A K Asynchronous ZJ5 . PA9 Fl PAL0 5| gk Z2s Hét @ T,

AP L v DA i — A5, B — MR BESE B N 3-17 s, A, RAKE T IIfE
G A A R EESE I, IR EESE A 3 SRR,

Reset_State
DAC_EXTI9
TIM1_CH2

GPIO_Input

PAID USART1_RX

ke o Enter User Label
GPIO_Analog| PR ) i
EVENTOUT e £ Signal Pinning

FIEIEIEIEIEEIEIEIEIFZI,“ z

F€ &= Pin Stacking

PCT

GPIO_EXTI9

3-16 PA9 SIRIRISI I ThREEZE KA 3-17 S|ERER S

(1) Enter User Label i AT AR%E) « JH T A — DT € SCRYPRE 3 A 28 K B
RIGER B 5 G5 AP s e 253 . Bl an. 76K PATO 5] & i USARTI_RX J5 .
A DL HE bR % GPS_RX X FETESLBR iy i g P 45 5 & g L D g

(2) Signal Pinning(fF 5 485€) : Hf7 BT 51 FORE 25 3 — A AT B Bk L 3R
WX A5 S SRR 5 (i USARTI_TXD 985 1, X ME St A 2 A gh g2 51 i, 2oy
PIFBhk 2251 . xF T 0L EF5m5 1, 32 I 2548 2 Signal Unpinning , 5 /2 ff B
G . X TARIER TR B B 3h ok B S| B AT RE 2 508 0 A5 5 2 oS A

(3) Pin Stacking/Pin Unstacking (5| J{IZ in /5| B EE B I . X432 550 1) 2 5EAS B
W F W B AT UL, ST B b o A W B i 220 . A 8 B o I S SR 00T, 5 U] 5 o 2
NOR =R A =
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4. Pinout 38

ESIHME R LA —A4 T EHA, A WA 4. Additional Software £l Pinout,
i Additional Software % £ 235 i — S XHEHE  FH T 1E#% C 22310 STM32Cube R AL, IR
B H A mE R Additional Software 2H A7,

i Pinout #8123 I BL— A>T L3 5, i f&] 3-18 Frw

AR D RE R R AT

(1) Undo Mode and pinout: #45 I — ¥R AR 2035 & A5 |43 B 34

(2) Redo Mode and pinout: Bt b — UK IS #1E .

(3) Keep Current Signals Placement ({# 35 24 i {5 5 AYHC &) « WR 2 % I, B A 35 24
HI B 455 g G, W2 76 5 28 B 3 G & 5 BB, i I A 25 A9 51 IS 25 7 2
g, XHEA B2 5] R G R E R, G 2R R AR BT I B B, R DL BN ek I, Lk R A 3
Sy HLAS AN B

(4) Show User Label (75 F FUARZE) AN A 2] 36 L300 K 7= 5| AR FH P 8 AR 28, &5
R e ' &GS AR,

(5) Disable All Modes (£ BT A7 #5200 « B BT A7 SR o ] 4 i A X80 L 52 407 4
AT, (HE RS e A8 B A 338 GPIO f A sk g1 i, g, A2 T LED
B9 GPIO %51,

(6) Clear Pinouts i FR S EL) - 1LFT A 51 A4S i &2 A 97 itk 2

(7) Clear Single Mapped Signals (i B 5130 B 5 1915 5 « 5 BRARLE & SC T 51 A 15
S ABJE A RHR A 5 A A A B I AR IR S . AU R BR AR S R R S A
DI BR 2 K BR T E iy BT B A5 .

(8) Pins/Signals Options(5| il /(E 5 %) . 2 H — K 3-19 fr7x By Pins/Signals
Options X EAE, 78 MCU & &8 & 1Y i A 5| 124 PR OCER 05 5 2 PR A o bR %%,
AL AE Shift $EEE Corl SEERE 24T, AR5 A0 oy s AL PREE S B il ol SR B i A7 5 1 I 5 15 5
B it 8 20 0 B BR S8 0E .

- Pinout

[ Keep Current Signals Placement  CtriK
Show User Label

Disable All Modes cirtp I3 pins/signals Options.. X
Clear Pinouts ctrip !mm GPIO SHIE SERTEE,
Clear Single Mapped Signals Ctrk-M ¢ PE3 GPIO_EXTI3
Pins/Signals Options... Ctrl-0 ¢ PE4 GPIO_EXTI4
List Pinout Compatible MCUs AlL W& PES GPIO_Output
Export pinout with Alt. Functions OSC_IN RCC_OSC_IN
Export pinout without Alt. Functions ctri-u 0scC_out RCC_OsC_out
z = . & PAO-WKUP GPIO_EXTIO

) PA9 USART1_TX
Set unused GPIOs CtrlG
Pinout View Colors o

Apply OK Cancel

e B KN R

3-18 S|HIME L7/ Pinout THISEE 3-19 Pins/Signals Options Xt i&1E
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(9) List Pinout Compatible MCUs (31 i 51 il 73 BC AR HY MCUD « 3 — XI5 AE , 2
N5 S RTIUE 05 AR E FRAS Y MCU #1138, DB AT 1] T o B BT B Bk £ 5 1 B e
AR B 5 1 MCU, il 40, 7T DL #% — A~ 5 i B% 58 2 i 48 3 Flash 8 RS E W &
1 MCU,

(10) Export pinout with Alt. Functions: 1 BEA Z HIEMNEIHKE LS H R —4
esv 3,

(11) Export pinout without Alt. Functions: K& A ZH IS MK E XS H H—
AL esv X,

(12) Set unused GPIOs(BERMH oo ”
1) GPIO 5l ) . 5 5 4 18 3-20 fF s 1Y "
Set unused GPIOs X[ G HE , %f MCU i | ™% | 04
JTHY GPIO 51 AT B8 TR | o
Input,Output 2f Analog #z, — X E Ok
3 Analog, AFEAR T FE ., HEE, k17
IV, MAE SYS A E T e 3-20  Set unused GPIOs X7 iE &

JEL ANBEE R 5 2 JTAG,

(13) Reset used GPIOs(&Z A2 2 HI 1 GPIO 51D « 3 i — A X3 HE , 52 A48 it Set
unused GPIOs ¥EHE S & /Y GPIO 5| i, 7T DLk 2 A7 151 A4~ 51,

(14) Layout reset(fi G A1) : ¥ Pinoutl Configuration 51 01 B 1K &2 F7 BRIIR .

5. R ME

WA 3-14 Fios OB B R 0 L5 A WAL Pinout view (5] I ) Al System view
(RGEALED B XA HZ E1 0] AE S | AL B I R G Z [ D4 7R . [ 3-21 i g &
GEALIEI S A R T MCU B 288 & R AL E 8 T3 MCU B &3 E 1R 55
AN A — A SR 1 i

15 2 G AL 1] 5L T SR B A 2 B A AR XA 20 4 90 3R v gl 2 Bl s s A L AR R S T
S PO 2 WO 2 AR R BCE N A DUE R T A MBI

3.3.5 mHaEpicE

MCU B3 B B 5 2 A T AF U1 2 i e B 5 1w 8 7 38 20 B s B i e 1 )
BB, Ao & RCC MM, ¥ HSE ¥ % M Crystal/Ceramic Resonator, 3 HJg J§ Master
Clock Output, iN& 3-22 TR,

MCO(Master Clock Output) & MCU [u] S &8 £2 it if 2 5 5 19 51, Horp MCO2 5 ¥
A 4 i A (Audio Clock Input,12S_CKIN) 3 PCO 51, it LU MCO2 Z J5 5 A fE Fi
fii /] 12S_CKIN 1, Ah, FAT7 255 H RTC, DU 7R % & RTC A8 il

7E STM32CubeMX ) TAEX 8 i; Clock Configuration &3+, & 9F % 1 WL b B /R T
STM32F103 MCU () i B, fiff 25 B i) 2 05 5 A TG 2 A8 A5 E 5 ] 5,

75
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i0F Pinout view === System view
Middleware
System Core Analog Timers Connectivity Multimedi Computing

USART1 &

GPIO &

nic &

RCC @

sys &

321 REWMERE

RCC Mode and Configuration

High Speed Clock (HSE) ‘Crystal/Ceramic Resonator v |

Low Speed Clock (LSE) [Disable v]
[J Master Clock Output

3-22 RCCH#KEE

BBl BB S B RR AR R AT

(1) HSE(E#HAMNT B e R, M1 B RCC B9 HSE #5L & Crystal/Ceramic Resonator
B P AT LI AR IR 5 R B A AR AR AR N, R AR A YR SMHz SR 7E
B A 8 ZJ5 1% Enter 8, B MF 5t SR IE HSE MR A 3h i+ 8 B A A 5 i 80 45 R 35 il B 2
/R. 1R, HSE MM 2 4% 8 Y5 [l 4~16MHz,

(2) HSICE A RC #ik3% 4% . MCU B i RC 3 % &, AT 77 A= 4 %6 2 8MHz
AP A5 5

(3) PLL i 5 o £ 28 A1 3 B AH 28 . BIUA 28 (PLL) B I8 16 £ 2% T DLk % HSE 5
HSI 1 g SR B0 04 B A5 5 U8, PLL 0% A/ R 2 38 ok A% 990 0 43 00 A oo 0 1Y) B b A 5.
Clock Configuration XK H a7 A BE5 (/) B9 T FL81 FHE & 4305 F5 — D I00R B LA —
AN BB PR B I B S S A TS OO B R R 5 S HE AR T — A R Rk L
— AN FB T AR BB

FHAHFR (Main PLL) % tH 3B B 8005 5, — #6002 PLLCLK, i A RGWI PPk $E2%: 0)
— ek 48MHz B 4 {5 5, USB-OTG FS,USB-OTG HS, SDIO,RNG # 7 2 i 3% 4~
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ASMHz W55, A —A L& HI R B R PLLI2S, FH T 7 A2 K o if 4 45 5t 128 42 101 4
FH » DAARAS &5 1 8 28

(4 RGERTBhEFEA . REAH S SYSCLK J& B i s ] 45 8 MCU L % 46 K35 43 21 14
PRI B0 A5 5 0 B R, R GERT AP B A8 T LA HSIVHSE \PLLCLK X 3 MF 5 ik —
AE R SYSCLK,

REBTEPBEFEAYA T A — 4 Enable CSS # 4l , CSS(Clock Security System) J& B 4
WA RG DA B A $E0d ] HSE /8 SYSCLK i, 3% 4 A4 A %0, R IF i T CSS,
MCU W4 % HSE W40 5 S 2E47 W00, 24 HSE B4 5 S Bk B g, 2 & i — 4> CSSI
(Clock Security System Interrupt) FWi{E 5, I H shHI 4 2 {# F HSI AE R R G0 Eh 5 .

(5) BG4 SYSCLK, STM32F103 B SYSCLK # &M% & 72MHz, {8 & 7E Clock
Configuration ¥ 5 1 ) SYSCLK CAHE i N g B #% & ek SYSCLK W fH. " LAE .
SYSCLK T #:4E Jy LK 94 i 5] 18] 33X (Precision Time Protocol, PTP) B I 4 {5 5, 43
AHB Prescaler (AHB i 43 Ji &%) J5 4= it HCLK B8P {5 %5 .

(6) HCLK Af4h, SYSCLK £id AHB 404 #% 5 42 st HCLK B4k, HCLK 5t J& CPU
R 545, CPU B35k i HCLK My ki . HCLK 32 APB1 B2k Fl APB2 4%
SRS S . HCLK SR o 72MHz, F P Al RAE HCLK SCASHE Hh B #2475 22
WE B HCLK $i% . ¥ Enter 85 8% A 3 &5,

ATLLE ), HCLK Jy H A7 9 2438 43 T 42 sl ) 2 B Al i B 5 5

@ HCLK to AHB bus,core,memory and DMA: HCLK H#:h AHB B4k . N . &+
fitiei Fl DMA $2{Laf 4 (55 .

@ To Cortex System timer: HCLK £id— 4 #8 J5 /E R Cortex F 4t 2 I 4% (L5
J& Systick E B #9) BB 815 5 .

@ FCLK Cortex clock: H#A/E N Cortex i) FCLK(Free-Running Clock) W 4#{5 %5,

@ APBI peripheral clocks: HCLK £t APB1 4340 2% J5 4= i 41 % B 46 5 5 PCLK1,
h AN ZR APBL LAY AN FE AL B 5 5

© APBI Timer clocks: PCLK1 £t 2 f5 451 )5 A= i APBL & B 45 B {5 5, S APBL
SR T E I AR PR AL B A S

APB2 peripheral clocks: HCLK £k APB2 43 #i #% J5 4= B4 B 4 {5 5 PCLK2,
AN ER APB2 LY AN HE AL B E S

@ APB2 timer clocks: PCLK2 £83) 2 505 4= i APB2 & B 8 B #0155 .y APB2 &
£ 11 I 2R SR AR B A 5

(7)) FHA B A . a1 RAE RCC X E /4% T Audio Clock Input(12S_CKIN) &
VEAHE . 5k AT LAAE e i A — AN S5 B i L 1 R 12S 42 D A I 5 5

(8) MCO s Rk 845 . MCO J& MCU b #5815 25 24 A6 i B I L 2) % Master
Clock Output & EAEJ5 . 5 0] LLAE A R 5 | i i 8h 45 5 .

Clock Configuration #EI K 7R T MCO2 [ B4 YR 15 £ 28 A0 5 B 4 i #% . MCO1 W i
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PR R A TE A S B2 T T BR A R ok . MCO2 4 H AT LA 4 A s g
155 U5 R e B L 8 w] DUFR 4300 ) i i

(9) LSE(IREAMHO B #h 8 . WL AE RCC A1 & g FH LSE, gt v] DLk #% LSE /54
RTC W8 JR . LSE [# 22 R 32. 768kHz, K Ry £ 33 2 Wk 43 4 5 o o] DL AT 50K #5 A9 1Hz
fH5e.

(10) LSIUERHE M FHORC &% 4% . MCU WY LSI RC 3z 37 # 7= 4E 450K 8 32k Hz BT
55 BT LIMEN RTC BR85S th L 34E 8 IWDG (I SL B 1T1HD [ R8P 55

(11) RTC Whah ety . ARG H RTC AT LIk RTC B4k 48 4 RTC % B —
ASEHBERE . RTC B BhiE#Ea8 A 3 AT A B . LSIL.LSE il HSE £ 4045 (1 i #7555
HSE_RTC, Zffi RTC K # B = . 0 % 48 A 32. 768kHz 19 LSE /E A4 i, 1 LSE £
i 22 ARG BT LA PR A 1 Hz BORE #fs B {5 5 .

75 % Clock Configuration 1 5 Hr 9 33 26 s 4 5 A B 80 15 5 B9 4 F S L 2847 MCU
1 25 A B 45 5 A T B AR (8T B T, DR Ol B2 DR AL S T A BRAE AN T8 A% Gt 4 AR IR FE 4 05
M FFAF RIS AF 28 A AE T, X 28 I 2 19 27 A7 25 1% BB i STM32CubeMX A 3h 58
Ji s I A AR

7E Clock Configuration #E5 kA, o] DL#EAT LA T #:4E .

(1) HEAEREA BB E 5 1 SR HE i ASUE 4% Enter 885 B8 A 2h B & 45 43k
B oA g A . i, iR A B E HCLK i 50MHz, 78 HCLK B9 SCAHE o i A
50 J5#% Enter 8RR AT,

(2) AT LAF-shE Ok B2 L0 028 A5 A0 0 15 2, LA 3 TS RS A IR A 5 TR

(3) AN I P 4 0 A U B R 1R I, L JIT 7 1 SCAS HE 23 D) 58 68 I8 68l U

(4 FEHA B BE 5 SCARME A s it — AN PREESE B, 435 Lock M1 Unlock 7
AR IR, T X BB SR R AT A SR — A B A R L L SO & DK (8
SR RN . PR A SRR, R G0 R S AR B A I B S R G SR ek
Bl 23 5 — A AE B A B

(5) B T EAF F#) Reset Clock Configuration ## 4 , 22 4 BRI 8 A% 42 67 B 47 165 ZRIA
R
(6) T HAL b A HoAth— S 41 0] AR T H0RS BB A 0 S 44
FH P T AR 3 26 oAb T 0 0 M 25 A 2 1 IS 2 4544 . STM32CubeMX 784 iUAR S I 23
F 3l 2B B B 46 AL e B R T

3.3.6 UiH%®&A

T A P AL 5 D REME A 0T ) BEAS A5 R B B L AURD A il 35 R e G B 4 BT Y

1. etk

XF MCU £ ¢ 5y 8 F14& Fh A 14 181 AL IC 8 o 32 B 7 5 | 0TS 5 R0 A 8 7 4> 1A
FTH 5 R S 580X 28 T AR IS . — 4> MCU B BCE B 58 M 1. STM32CubeMX HY H 2245
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AL A R X B R AL I i B 25 R T o Ci A,
STM32CubeMX TAEX IEE 3 4> TAEF 1 /& Project Manager, 4118 3-23 /R, X &
— A2 A LT 3 A TAES I .

Pinout & Configuration ‘ Clock Configuration Project Manager ‘ Tools
Bxm |
Project Location [F:\CubeMX code-20221105\CubeMX code-20221111 ]
Application Structure [Basic | O Do not generate the main()
Toolchain Folder Location [F:\CubeMX code-20221105\CubeMX code-20221111\1-EXT ]
Code Generator
Toolchain / IDE MDK-ARM v Min Version [ Generate Under Root
Linker
Advanced Settings Minimum Heap Size X200

Minimum Stack Size [ox1000

Thread-safe

Cortex-M3NS

[ Enable multi-threaded support

Thread-safe Locking Strategy [Default — Mapping suitable strategy depending on RTOS selection ]

mware g

Mcu Reference [STM32F103ZETx ]
Firmware Package Name and Version ~ [STM32Cube FW_F1V184 | B Use latest available version
Use Default Firmware Location

Firmware Relative Path [ ] [ Browse

B 3-23 ImMBEEMES

(1) Project Fuf: I T B & I H 2 FR IRAT B2 L5 1 ACHD 19 48 BUIT % 37 85 (Integrated
Development Environment, IDE) # 44,

(2) Code Generator #t1f : JH T E W C i 5 RS 1 —LE3E I,

(3) Advanced Settings #tifii . £ C 18 75 005 B9 — 288 Sk B L b vl b6 A AR 2
)] HAL FEif 2 LL FE.

2. IBEAXERIEE

By STM32CubeMX I H F U AR A7 2 5t — A 6 45 SCPF e i X 35 FH P i 4% —
ARSI H S ARAE B SCAF IR L I HIH 24 00 5 e Jm — O 19 48 FRAR T

BN BRAFE IR E 3% B 19 3CfFJe J& D2 /Demo/MDK/1-LED/ , 8 4 50 H £ # 4 47 51 it
H¢F,Jf Huit B X4 LED. ioc,

SR I H A RE B - 3-23 H Y Project Name 1 Project Location B 4>
IARMERHHNET . THEHESDEA LT — 2 B,

(1) Application Structure(N 2T 4544) , 47 Basic Al Advanced P/,

@ Basic: BB T BT —A> b i) 4, 80E A P rg 5 H . X Fp g, IDE
B S e 5 AR SO e W) 9, - H s 4H 28U

@ Advanced: 4350 H B8 224> v ] 44 i 808 FH 3 Ab 45 44 3R X T o ) 1 1 4
P oy — sk,

(2) Do not generate the main(O) & JEHE . 405 2% T, T 1 A SIS A 42 il main O
PREL, HJZ,C Il H IFT € 22— mainO R, I DL 2) 3 3,

(3) Toolchain Folder Location: gt 2 S 8 IDE W H I ZE 0 X3, BN 5
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STMS32CubeMX 51 H 3 fH7E 4 e S .
(4) Toolchain/IDE: M/~ FHIAIEHE A R C 3

SR T A IDE BA4F, inE 3-24 iR, STM32CubelDE
A4 F 9 IDE # 42 Keil MDK, Toolchain/IDE 4 oot

MDK-ARM, B 3-24 TWIEXHITE$E/IDE
(5) Linker Settings CBEHE A8 #) « AT 108 B B 10 LS

HE (Heap) B &/ K/ BRIAE 2 0x200 A1 0400,

(6) Mcu and Firmware Package(MCU FI[E {442) . MCU [& {7 BRI\l F %2 56 ) i
B PERUAS . WUER R G A —A4 MCU R A WA 1 [ 20 Lt 7T L A7E I o0 328 [ 40 2
R A 3% Use Default Firmware Location & $EHE , W 7R {1 BRI 0y [ P2 B A28, 0 gl J2 e
BB WA B SR R N [ PR E SR

3. KIAEMFEE

Code Generator FLIHIANIE] 3-25 Frow , T 1 B A OACHS I i — 2B RE 1

Pinout & Configuration l Clock Configuration l Project Manager

STM32Cube MCU pack and ded software pack:
@® Copy all used libraries into the project folder

Project O Copy only the necessary library files

O Add necessary library files as refe in the toolchain project confi ion file

Code Generator

G files

Generate peripheral initialization as a pair of ".c/.h' files per peripheral

[ Backup previously d files when

Advanced Settings Keep User Code when re-generating

Delete previously generated files when not re-generated

HAL Settings

[ Set all free pins as analog (to optimize the power consumption)

[ Enable Full Assert

Template Settings

Select a template to generate customized code

3-25 Code Generator 5 H

(1) STM32Cube MCU packages and embedded software packs YEI0 , FJ T-1& & & 4 )&
A A B R 2 IDE 3 3 B 5 = A LUR 3 Fhos =

D Copy all used libraries into the project folder: ¥ A& F 2] EHR & HI 2N H S92,

@ Copy only the necessary library files: H & #l00 B0 SC4, B R E 5 H - &
AH OGP SCAF BRI e R — T

@ Add necessary library files as reference in the toolchain project configuration file:
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W W6 BB PP SCPE LA | TG 5 s n 20 3 5 i C & SCpF b

(2) Generated files YE3: A2 i C o 5 AU SCIF 1Y — SL 3 00T,

(D Generate peripheral initialization as a pair of . ¢/. h’ files per peripheral . /)% It
Jei o AR AMEE A A R AR A S L ¢ B h A SCE. B, X GPIO 51808 %1 46
TR KA gpio. h Fil gpio. ¢ TIAN ST 75 W T A A1 00 46 AL AR RS A7 BCE main. ¢ SCHFEL,
IR BRI ) T8 30T AHLHE 7 2) 0B 4 ) 2 25 30T ) T 380 A9 8 L 85 22 ik T ELAE . ¢ L h 3.
AT B 5 A L A 2 B ) G R T AT

@ Backup previously generated files when re-generating » 41 52 3% it 21 , STM32CubeMX 7£
HF AR A I A 2R AT T AR WY ST 3 B — > 44 4 Backup 1Y SO B, R AE. o/ h 3C
144 )5 TR I — . bak 4 .

@ Keep User Code when re-generating: B #rAE WA BT 8 FH A0S, X4~ %m J
I F STM32CubeMX H 3f Az S AU T A BE (TR R T2 B 28 ERE 80 B XA, A
2352 P A A Sk

@ Delete previously generated files when not re-generated: fM|B5HELE LL#T A= 5l A9 AT
PR AR A SO A BT — K E P E] T SDIO, A AR H A sdio. h AT sdio. ¢
SCAA o it B G B B IBO T SDIO, W R A) $E T I I, R AR AR B A 2 N B T I A R
sdio. h il sdio. ¢ U4,

(3) HAL Settings $E500. H T ¥ #E HAL.

(D Set all free pins as analog(to optimize power consumption): & & A H B35y
ZKAK Analog, XA A IE AL TIFE .

@ Enable Full Assert: J& iz A Full Assert ifg, 7E4 B AY stm32{1xx_hal conf. h
SO — A% E X USE_FULL_ASSERT ., 2R A5 H] Full Assert Zfg . 3% 47 % & AU
L2 W

# define USE_FULL ASSERT 1U

WER R Full Assert TIRE, 84 HAL JE th &> oR E0ES 23 X5 bR 000 i A 2 B AT
A QR A R L 2l [a] A AR Y SO 24 R RS T .

(4) Template Settings ¥EJ1: M T3 E A & U, — A M Zh6E ., B4 18
STM32CubeMX H C i fURS AR EAR 4F

4. BREE

Advanced Settings S U1K 3-26 Fra~, 400 E LV F A4S,

(1) Driver Selector #3. H TR A H A3 FERA, ZF R T A 2l
BIAMF . USART \RCC 45,55 2 SR PR 9Kl A2 0, A HAL R LL w9 A% n] i

HAL 2@ 900 RS 727 . MCU L Br 41780 HAL SRl fefe . HAL iU 5 F
PRBE 1 (Y DG HR FEAR . 5 TAEAR R R A I 2k Z [ B 4,

LL 47 2017 fe UM 48 AE 0 3K 3 A2 7, & /Y PR B8 S Ak . (B2 %5 X% MCU i 2
AN LB 5 B RE 11 1 SC I B & L E N W] R 9 2 ) AT B M I TAR R, IR A 2
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Pinout & Configuration igurati Project Manager

Project

Code Generator

Advanced Settings Generated Function Calls

3
e Code Function Name | Peripheral Instance ...| B Do Not Generate Function Call | Visibility (Static)

1 SystemClock_Config RCC
MX_GPIO_lnit GPIO
MX_USART1_UART... USART1

ooo
[<J{< Jm]

3-26 Advanced Settings 5% &

MCU EFrA AFaA LL WK A8 JOF 52 2% By 9 AP e B0 LL 3RS 72 17 . o SDIO,
USB-OTG %,

AA 5 HAL AT R IR P30 A RG] LL R LA Sk 5 —

(2) Generated Function Calls %3 . X4 Al R BCA V8 FH ik i i i & . B 3-26 F ARy
FARGIH T MCU L& 1 & G0 ) RE M AN B 0] th Ak R 88, 9 R b g & 90 a0 T

@ Function Name 51 j2 A= 5 AR5 B Re 2 A 10 Y oK &S 44 Bk, 3 86 oR 0045 B2 A 3l i
1 A REB PR,

@ Do Not Generate Function Call 1] ; @052 T 500, £ mainO) BR LAY 70 9] 4R 1L
43 AN 23 83X A BR VRS EL 2 pRESURY 52 B AR 3 S 23 A B, e 3 T el S B I AR B

@ Visibility (Static) F1 ] F 45 5 52 75 15 PR B R AT 0B _E static SCHET . i R 2028 0 3C
#Flj\]lflﬁﬂ\ﬁ B, WHRTERE 3-25 /)% T Generate peripheral initialization as a pair of

‘. c¢/.h’ files per peripheral & 1EAE , W TGS 1A 1% Visibility (Static) & EAE . 4% BY W] 46

A bR B I T A AS 230 static JCBETE, PR TE. h SO H RS B ) R A5 B X A S a2 T IR

3.3.7 AR IS

FEXT MCU 47 4 F G & DL SO 300 5 #6475 8 5 P st AT DA g 2 FnAtas .

4T File>Generate Report 3EH iy 4, & 7E STM32CubeMX T H X F H % F 4 il —
MR 24 1 PDF SCHF . iX 4~ PDF SO BUA 00 H 1 A R  MCU RIS 438 5] JIC & 1A
S E CFRAR I BhAR A R AR G B AR RS X STMB2CubeMX Hi H 1 — AR 4 19 &
MRS
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PRAF STM32CubeMX Tl H IF7E 500 H 45 #1541 ik 4 A pAC RS 1) 15 8 5, P B s 7 DA
ik B HUR A5 A GENERATE CODE #2411, 8 3852 i) MDK-Arm 8 0F 4 g, i &
R A S ¥ B 3 AR L MDK-Arm 350 B AEZE, A= sl 300 B BT &5 09 0T A SCPF s i MDK-
Arm T H 8 & A7F 7, B A BRI 2 F R i e R R S s P R AR BN
'S B AR R S R F P e T B b B R AR S

STM32CubeMX ) TAE X 84—~ Tools I K, A Tk MCU RIIh#EIT 5, X
25 Fe MCU R ShRERE =L,

3.4 HAL FE

B 24 A) HAL FEgl 2 ST 2R B w35 4 i AF % o7 20, 50 507 o B8 b e pie, vl LA 3 i
BB STM32CubeMX T H 44 A0S, KRR I & AW, i HAL B #
T EATEI & TR E ST MCU B2, B &g F IR & TAERP AT,

3.4.1 HAL JERI

HAL J& Hardware Abstraction Layer B4 5 , H XA R Z . HAL JF& ST
v A STM32 (1) MCU Se# #E i3l 52 i A, B A2 38 J7 8 1 S s STM32 77 i
Bt R T R M . RIS HE A 8 2 (L FR AR M) X HE , STM32 1 HAL JE B 4, ST 28
A B R RZ S IE STM32 251 MCU 2 [H] Jo 48 #8 A, ££ 2 78 Hofih MCU . 6 52 21 B sk
oM.

ST A al N FH AL T A% M IF &K . A SPL R (bRifEAbR ) \HAL . LL JE
(Low-Layer, JKJZPE)3 Fl, Fi# & ST WEE, &5 L3 T . J5 W& & ST B4 R M
TR .

FHEE FARMESN R HAL FE R 3 & i 2 5K HAL AP 4B G &% 4 i
192 S R RE , X B T SC— 25 0 P A F 9 APT, DA W] DL A% b 52 B0 A — A
STM32 P i B M 3 5 — DA [E 1 STM32 251 7 . HAL PEo ST 24wl oAk FHEM
ST A wlH it i B WA bRESMEPE T . 40 F7 &4,

HAL FERRE s T .

(D) I R A,

(2) $&ft 7 —E—-Fyrp A, I RTOS, USB, TCP/IP FEIE 4,

(3) 3 H P A hF ) AP,

(4) ST 73 ALHH B B B2 B A bR SN R T

(5) HAL FEC 43 HF STM32 4228™ i .

HE B FAEATT STM32 W), 1 e dR 2 etk £ —FhoF & 07 X R W & 7 & 5 80
TR SE AR, — MR 23 3 bR v A0 3 PR R HAL F i B 20 3 43 N 2338 5 B 422 e
AT R .
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1. BEREFEFH

ASEEE ) T MCS-51 U HLAY 2 AT RE 2 HUE , &5 — /NI o0 N2 38 o 0 g i
PEPRVE D AE RS SE I RE R X Ah 7 1 B T STM32 st A KA S 47158 1. 8 STM32 i 2%
FEdn B JE MCS-51 5 5 HLAY R A% itk 22 09 25 A7 as AR A TC i 2 BI04 1 R I R 4
A R B 0, I AR AE A A R AR R O T HiR RS AR DA
R AR TR A A DR R 3R T S 0 AR LT AR

2. FREIMEE

STM32 i dEH Z 10 AF 4785 - T T2 T JF & WME, itk ST A RIS BN R RS T
— AR SO, AEIX S, ¢ L h SO AL TS — S8 H A 0 2 SO, L — S A A 3 o 2 ) A
AR b BEREEOR , W GPIO 45, B DL, U L 5 A0 AR AR e R 5 T LA A ) TG A A
s NTTIEFEAR TR B DU RE . B2 H AT i 2 A 20, 02 2% > STM32 42 fir 5 2 1) —
Pl & 07 3 X B AS PR T

3. HAL B

HAL JE/& ST A v BT EHEMIF &7, A R % . —IRE AR RE S AE
ERTERIEAT 4. By 30 AR SR 2R S0, B SRR M S 3 — R B S 1T A R
J I 0 Bk 1) i H HAL e 0 AR 880, A SR 30 b o A 15 A B 1 1 52 30 2 R A TG 1Y) B AT
a8 24 HAL PR 09— 26 R B50EE 28 ] DL 8 26 05 8 T R 0y 48 . gt 2 Ut . Rl AR i D) e
PR v BE B LA 36, HAL JE Rl — A id gk t% 7. JF B HAL FE AR 4F b g e 1
T RS AR ) B, AN [) B 5 iy STM32 oth i MR o PR = AN —FE Y. Bl dn, 76 STM32F4 | JF
RFEFRAE S STM32F1 o2 Al Y, M HAL Fg, 20 09 52 A1 W] 9 S8, 72 7
JEAS AT DL S5E A A ARG W RS R A B, L R N BE G R A A, A STMB2FT
STMB32F1 %2 JLAE W v, A RE I A X e i e HAE M B H X MIER A2,
— AT DA E R . i ST A RIWEA R STMCube #4477 DL i EE 46 1 i &
TIRE , B H A A HAL 2 TR S/

4. HAL ESHREMEER KX B

STM32 WY TF & H , 1] LLIX FESAE 27 A7 20 -

GPIOF — > BSRR = 0x00000001; //iX B4 % STM32F1 £ %)

XA IE IR T DL (HRR R AR A A A A A% 19 Mk BB DE W A STMB2, T X T
STM32 X MCU . ICIZBCE A A7 LRI 5 . T2 ST AR T 5 J7 bR ifE
HINBEIE 3 B HE A BE P 3K 6 27 A7 i JI J2 AR A B 2 R, B it — e APT HEIT 2 & T, R
ZRGE T AT ERE AR B IS WA AT A7 o U 2 1 VR R KR T

Bhn ., 42 BRR 25 47 a5 52 B P42 0 B 7 R R T — A pRAL

void GPIO ResetBits(GPIO TypeDef * GPIOx,uint t GPIO Pin

{
GPIOx — > BRR = GPIO_Pin

}
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XA T2 B BRR 2 /248 1, HF5 28 B 40 GPIO_ResetBits O B 4L
FEAT LA T o FEXF MBI T AR B — 2 10 T 2 )5 T 25 B bR I oR B, AR I sR LA B
REAS A A PR D RE B AT 4 i B A X R TR Z .

P AN R 1A 1 DA 2 B R TR A 5%, B A AR 22 TR U RN 2 B34 A 4 FH A o A1
WRERBOIT % . A1t ST B O & ARHE R STM32 ArifE s , M 7 Ry HAL .

il an . 2 4 BSRR 2F £7 4% S B P-4 B O HAL BT — 4> R4

void HAL GPIO WritePin(GPIO TypeDef * GPIOx, uintl6 t GPIO Pin, GPIO PinState PinState)
{

/ * Check the parameters * /

assert param(IS GPIO PIN(GPIO Pin));

assert param(IS GPIO PIN ACTION(PinState));

if (PinState != GPIO_PIN RESET)

{
GPIOx - >BSRR = GPIO_Pin;

}

else

{
GPIOx—>BSRR = (uint32 t)GPIO Pin << 16u;

}
}

X AN 2P B4 BSRR 2R 748 1, R ZEH1E (B 4 HAL_GPIO_WritePinO)
XA REORATLLT .

HAL FE AR IESME R — AR W5 B S th ST B J 0 il 42 )2 10 35 T F 109 35004 pR 4
£ PR T BB ZE M R 22 4% A5G T STM32 A5 A1 4 P g R AF . 3 26 [ {4 g I &
R JZ R AL T A R APT, 8 il [ L O A0 AR RS2 A R AT LU S N
BAIME,

HAL FEFbRHESME PEA T b J& — A 00 #1002 B2 AR 2 68 (- 452/ APL i AT A Bl
BRI, A RSN R L il 32 3 % HAL BRI WAR A5 AT, ST B 5 Z LU
XIUVERIIHE) HAL 28 HAL M 258 1IN 45 5 8 & STM32Cube, 1fii STM32CubeMX
J& ST A Al X JUAR M 1 HEFE A0 FE A2 T & T B, Fr AL 3k JLAE B A STM32 5 H . ST 2
A E % HAREE HAL .

e ST ARPE AU HAL FERRHIE . AR s EH HAL B 5 R#02 X 4h
WA HAE A sREH R T ST B J7 & 445 1k 588 br ok A3 12 L 1 FL AR #E S8 % 2 #E STM32
Bl TREAI 4G AL R fEH STM32CubeMX B4 A5 A= 5l FH L th 3t 2 35 STM32CubeMX
A A AR B, AR T E A A6 A ACRS R A B A B XA TR E R b Ak A B i
FH Y BB RS 2 3 T HAL JER, STM32CubeMX & — AN EIE AL T B, o 2 B B AW 4G 1k
C AR A i f . 5 STM32CubeMX Bt &1 92 HAL FE,

1) A AR 2 X

FH P AR 1 55 — R 43 & %t F AN Al A i Ab B, FES5 4 b, HAL BN R A M 4
L —>4 4 ppp_HandleTypeDefl BZ5H 1K , Kb ppp B2 BEA M2 F . A BB 2
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TAELE ppp_HandleTypeDef BEZT.

(1) 22500 SCRF - A BL/ B SEBIHRAT F OB AT, DR aHe S5 310 002 A ST 9

(2) HPFEEREA B0 AE I A0AN ] T A8 B R (018 2 1) ) S S R B A

2) 3 Bl e J5 5

HAL FEXT A7 RO R AE AT T 58— f8 HAL PErp, 3285 3 Mg e sl ikt
BT 3  DMA B CIR AN SRR 70 06 R LT 3 Fh 2 B i pR K (L ADC 5

HAL StatusTypeDef HAL ADC Start(ADC_HandleTypeDef * hadc);

HAL_StatusTypeDef HAL ADC_Stop(ADC_HandleTypeDef * hadc);

HAL StatusTypeDef HAL ADC Start IT(ADC HandleTypeDef * hadc);

HAL_StatusTypeDef HAL ADC_Stop_ IT(ADC_HandleTypeDef * hadc);

HAL, StatusTypeDef HAL ADC Start DMA(ADC HandleTypeDef * hadc,uint32_ t % pData, uint32_t Length);
HAL_StatusTypeDef HAL ADC Stop DMA(ADC HandleTypeDef * hadc);

Hovb, e il 1T W9 3878 TARLE sh WA R 5 4 _DMA B TAEfE DMA BT (&
DMA T W TF W) 5 AR 3 A X (B A IT IS R ) o 2 ] i 05 5K
SE A CRERE T . BeOh TR HAL AR T 58— 3R 22 09 T8 20T 2% b b 1y 45 8 47 e
CFORARHE SN s e — BT 245 Bl R O o BE X B FpAb e, EZADUR 2.

_ HAL_PPP_ENABLE_IT(HANDLE, INTERRUPT) /1fifg—A ?a FE Y A1

 HAL_PPP_DISABLE_IT(HANDLE, INTERRUPT) /15 BE B AE 9 Ah i b

_ HAL_PPP_GET_IT (HANDLE, _ INTERRUPT ) WEiR: /\ ?H‘ﬁ FE [0 A& R IR S

_ HAL_PPP_CLEAR_IT (HANDLE,  INTERRUPT ) /1B — /1\ 18 72 B AR Y R IR S

_ HAL_PPP_GET_FLAG (HANDLE, FLAG) /1R B —A-48 22 B AN I b RS

_ HAL_PPP_CLEAR_FLAG (HANDLE, FLAG) /17 B — A48 5 B ANBE AR RS

 HAL_PPP_ENABLE(HANDLE) /g4

_ HAL_PPP_DISABLE(HANDLE) WES L)

 HAL_PPP_XXXX (HANDLE, PARAM) /748 78 AN 7 8 X

__HAL,_PPP_GET IT_SOURCE (HANDLE, _ INTERRUPT )  //Ky#F b i

3) =K Il R £

£ HAL B RS b, 240 AT WL — 28 DL weak JF3k (4 pREL, 11 H X S pR 50 A L B 4
PESELT L

__weak HAL_StatusTypeDef HAL InitTick(uint32_t TickPriority)
{
/ % Configure the SysTick to have interrupt in lms time basis * /
HAL_SYSTICK Config(SystemCoreClock/1000U);
/ % Configure the SysTick IRQ priority * /
HAL_NVIC_ SetPriority(SysTick IRQn, TickPriority,OU);
/ % Return function status * /
return HAL_OK;

}
A LE B A BB

__weak void HAL_SPI_TxCpltCallback(SPI_Handle TypeDef * hspi)
{

/ % Prevent unused argument(s) compilation warning * /
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UNUSED( hspi) ;

/ * NOTE:This function should not be modified, when the callback is
needed, the HAL SPI_TxCpltCallback should be implemented in the
user file* /

}

7 HAL B AR Z M JH R AR i weak B 4T, X A b BEJE - weak B FF
HI/EH

weak JBT4% S8 SO 557 0 B2 T LUK sR A FRAT N I weak BUAT , — AR IX A
PREC I REL, TN BT weak B FF I REL, FﬁFTU?FﬁFi#*E%ﬁA’ESL*/\ﬂ@‘
B B A G B A A R I 23R P E SCIY RS A0 R T B EOR E SO A BRI 4 e R
LS IAT  weak 75 R, I Ho 4w iR A S .

A A weak TR RECER R BT LRI P A SE 8, R 3 T R 4% R AR,
HARM weak SCHET IR 4 3% 42 45 50 23 R AR SE B W] 42 R AR . 388 R Ud, HAL P2 7 5%

AL IRF MCU Fhix i Ak 322 58, I8 0 B8 43 DL [l oR £ i e i 25 T P, P R
SRR N A ] 3 ek R P s R T

HAL FEALE LLT 3 i - 905 Il ok 45 CHe v PPP A4 o

(1) 4MNE& RGN IR/ bR v) b6 4L 17 8 s 4. HAL_PPP_Msplnit () f1 HAL_PPP_
MspDelnit() ,

i, weak void HAL_SPI_Msplnit (SPI_HandleTypeDef * hspi), 7 HAL_PPP_
InitO bR ECH BT T TR W) 46 AR Z AR G 19 3% £ (GPIO (I 8 \DMA Flrh ),

(2) RbPRE B M8 K% . HAL _PPP_ProcessCpltCallback (), H H? Process $i§ H {4 3 Fift
BB, UART 89 Tx,

B,  weak void HAL_SPI_RxCpltCallback(SPI_HandleTypeDef * hspi) , 244 i% 5§
DMA A 58 BB ik & v W , 32 101 30 pR R 23 7 52 v B b 2 pR AR sl DM 1 o B 4 3851 o 45
A

(3) fEIRANFR I % . HAL _PPP_ErrorCallback(O),

i,  weak void HAL_SPI_ErrorCallback (SPI_HandleTypeDef * hspi), 24 #h 5 ok
DMA Hi 30 152 1] ik 2 Hh BT 32 (81 8] o B0 25 78 A1 3 o B b 2 bR £ s DMA ) H 7 A0 388 o 4
BIHH

4 K 22 B PARRS e DL B 3 ] ok g b S B

HAL PEG5A6 H , 78 5 R0 b Ak i Ot L& 78 22 O W0 46 AR 1) » 56 98 X 7 19 i B %0
I A (Delnit) PREUR AR # A B0, H 20 SM R 2 W) 46 4k i A 98 FT R [0 25 S 309 46 1k k%
W, 58 R LA pR A 22 B, G e O 58 K TR BB B HAL_UART_TxCpltCallback O Al
HAL UART_ TxHalfCpltCallbackO %,

5. HALEREFERNERTR

HAL PERS AR M B AL BRI E

(1) 1l stm32f1xx_hal_msp_template. ¢ 3CfF . 2 BOZAIAR , MUK 52 3L 2 19 40 1352 1
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HAL_PPP_ MsplnitO#l HAL _PPP_MspDelnitO K%L,

(2) Bl stm32f1xx_hal _conf template. h X4, F 7 o] LLFE e SC 4 vp H 8000, il &
HAL J.

(3) 7Effi ] HAL JERT , 4155 HAL_StatusTypeDef HAL_Init(void) %, % b
HAE stm32{1xx_hal. ¢ CHFHE S, LB ARG W15 S8 52 3 HAL Msplnit (void) fil HAL _
MspDelnit(void) PR %L,

(4) HAL FE 5HESMEEAN 7], HAL FEffi 1] RCC i pR AL & R Go it a8, I P 7 22
PR A A PR B B 1R AP 3 R BRIATE system_stm32f1xx. ¢ SCHFH)

(5) T, HAL PEERAE T v W7 b 28 ok 85, U5 2208 A HAL JE $2 43t 1 v W7 Ak 2 o5
. AP A C AR REIESE B xS B HAL B4R A 1 of £

(6) XF THRASME  HAL FEAREE AL T [l ok %5, 0198 pR AR SR SC A P A 2 i ARas .
AL B HAL E A 58,

B, UART 1, HAL FE4#: 4 T void HAL_UART _IRQHandler (UART_Handle TypeDef
* huart) PREL, fill & T BT f5 , FH P U B0 FHZ R BRI AT 5 [RIEF s A O A A 18 5 e X6 iz Y Tl
A R AL P AT IR PR

void HAL_UART TxCpltCallback(UART HandleTypeDef * huart);
void HAL_UART TxHalfCpltCallback(UART HandleTypeDef = huart);
void HAL UART RxCpltCallback(UART Handle TypeDef * huart);
void HAL UART RxHalfCpltCallback(UART HandleTypeDef x huart);
void HAL UART ErrorCallback(UART HandleTypeDef x huart);

25 TR HAL g 5 R 7 CREX AN S0 i BEAR S5 4 CLLER R D IR
(1) EEEANE AR, i, 857 UartConfig. ¢ X, fEH & L8 O A UART
HandleTypeDef huart . %3 #7114k A 45

HAL_StatusTypeDef HAL UART Init(UART HandleTypeDef huart)

(2) 45 MSP s, (140, @57 UartMsp. ¢ X 7EH P SE 8L void HAL_UART_Msplnit
(UART HandleTypeDef huart) il void HAL UART _MspDelnit (UART _HandleTypeDef *
huart) BR%L .

(3) SZHUX LAY I R A, 0, 357 UartCallBack. ¢ S, 78 b 52 8 = K (7] 4 oR 4%
T i b 5 R 1 0 e KRR R 1 A 3 (] 4 R

3.4.2 HAL JES5hsHEAMR)EN LL 20 X

ST A w) I k&34t 7 Ak Jr s JF & e . 3 B ET R Ak A bR dESN AR HAL FEAI
LL g 3, Hrh AriESMEE S HAL B I LL A HU Sle Bids iy 4 .

(1) Fr#fEAME JE (Standard Peripherals Library) /& %F STM32 ith F ) — > 58 2% (1) B 3
DA 08 Fr A B B #RAE R 2 1 He 4R A A A A% s XA T R AR W IROME . ST 2wl 2k T kix
ASMER, 8 BGOSR RS T — 0 PE S B R AR ME AN B . X HET R 21 ST
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e LT C RS L8, (B2 bR AN R 2 AT X — R A6 R Tl 5 19, A A RS A

(2) HAL JF/2& ST 2 fl Bt FHer T & 7. B 0 1 30 AR v S R 2 e, A H 2 A
PR SN —FE BN T 1 A R F R RIS fR) L i L HAL R A &L, QR bR i S5
R T SEBU N AN B VE D RE L AR R T T B B ) A AR AN R4 HAL JE ) — St R B &
MR T SRR S T RE Y A . Lt B () R B D RE L AR o AN 2 T RE #E T L A)iE  HAL
JE R — A 8 T, 0F H HAL JZE tu AR i i vk 7 2 RS A 1 1R 1L

(3) LL FEJ& ST A vl f e B (0 2 . 5 HAL PEARZE K A SCR L2 A HAL P SCRY 7
—E R, Flan, 78 STM32F3x 1) HAL FEULHISCRY . ST A RBS T LL X —& 15, 12
1E STM32F2x i HAL FECR st %A .

LL R 2 0 B2 4% L2 SRR AN AN TE . LL i B A 27 77 4%
KHETA SN, TR,

@ Phr A %R S S, AT LSS e F HAL &, BH LL g o8 . 7Efl
F STM32CubeMX A= g3 H i), FL4z0E LL FERDAT, Gl A T &2 24 i 4h ik, an USB, W2
P HAL FE

Q@ RAMA. 5 HAL FELAGMH.

3.4.3  [mleR%

T T 28 R eR R S SO LA R [T oK A R S T DX

1. 42 EE &

(] 3] oK BRI — DA S SR B R B 7 C 15 1198 pR S0 BE AL eR B9 B
S AE C++  Python . ECMAScript 45 8 B 59 2 2 78 5 Pk ] LAl 477 ok 20 el B 44 pR %K.
[5] 341 R K ) A P AT LA R R 2 T 4 A 0 28R, I A B AR AR P R Tz . TR A s
it SR A6 25T AT [ 98] R K S B

BRIBSCHE B A R RO — > i R BCRE B R T eR R TR R B AR BT i) 1R 8 2
B B 25 5 — A SR, 28 BRI R 98 LT A8 161 04 pR BSOS A0 U0 B 2 [T 9 pR AR

LA U A8 — BEAT $0AT B AURS AR A% 328 2 MO RE A% 2 A AT 17 ik B AR 22 78 5 A I
ZNRIE HIERAT - e A L3 SRACRS S BB SR A T A S [R] A5 130 5 4 2R A 2 I B A A A
AN ) FEERAT D S 200 [T

2. At AEER DO &R

(5] 3] o 50 F) A P2 AR 5 e ek RS S T [ 98] e A 3 A D X 2 [ 30 R 3R R
AR AL

# include < stdio. h>

% include < freeLib. h>

/7181 e %

int Callback()

{

func();
return 0;
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}
ER 35

int main()

{
Library(Callback) ;
return 0;

}

3. BB ELEEHMARRS

(D 76 F 7, 0 R BUR S8 — AT AR R, SR —ok , HZE U R AT R 2K
1500, 50T LA S B [R] B I RE » A T 206 oA % pR 850 52 0, A8 A AR R TR 3k 3k 2 i

(2) = R ESCRN 1] 3] bR KSR AR 7] — J2 9 T 2 pRVBCEE 55 A — 2 . AN SR PR sR IO /T DL L R AT
A8 BROR T T R B S B R U AS B S A A R ST P R S0 P A S R A IR 4k R
A 38 1 15 AR B4 R0 PR ECSEEE T, X B 7E H R TAE R WL 1 B

i 1] 30 B $i0 23 AT 1) 32208 F L DR 2 A — SR AN A A5 2 55 U A7 TR A o 0 6 B i) R
B MCU AR ZE T

[ 80 o 00110 (5 2 6T R 50 AT 1 1 P o bR B ) AE A B AR T B F 2 eR A
FH [0 97 o3 B30 AR B 1 — o it e [ 850 1) SR s, — PR R G SR,

] 8 R B B A AR

(1) [m] 8] o 450 1] SR B fiff e — 38 43 3R SR 4840 ) JL, (HR 4 N BB AE R e N BIAb #0022
R B 2R 50 9 B A B S Il 8 o 85, IR 4 — o EEE AR R G

(2) [m1 8 PREUAS B — 0 IR 3R G0 45 A8 1 1 11 JEL I [l 81 o 0 2 4 % M 0 R B Y i
AR FRAT I 0 3 I

3.4.4 MSP 1M

MSP 2 # & MCU Support Package, Bl MCU 7 {0, ZFRH A Msplnit I RE, B
TR AE R #EAT MCU G50 ) b Ak i 8 L I L 2 8 b — J2 00 bh Ak eR 809 98 L 31X
RS H B9S2 48 MCU A G B9 RE 78 ) 46 A6 30 25 10 ok, o7 8 F P AR #E R W) L5 (19 MCU |
A . stm32{1xx_hal msp. ¢ SCFE X T WA % HAL MsplnitO) il HAL MspDelnit (),
XA PR 8% stm32f1xx_hal. ¢ SO ) HAL _Init O A1 HAL_Delnit O) p& 0 H .
HAL_MspInitO) BREUY 1 B4R F & 2EFT MCU #1256 09 8 8400 85 AL B2 7 . 1) 4, 2530 1R 1k %
SR, T LR B F A 54 ) 46 AL L S E HAL_MspDeinit O BB . XAEHIE £ R S
AT HAL InitO pRECZ 5 . 2 A 28 FE 2R 00 b 1k pR 25

SEFR B FRATHE TR EH M stm32f1xx_hal msp. ¢ WA ESXRF BT
A AT AT 0

3.4.5 HAL JEMNIEA 0] 5

T4 HAL JE Y 5E A B 26 0 R — 263 JH 7 S,



1. BERHEFEELE

3% STM32CubeMXFIHALE |

X STM32 F#%1 MCU Zfeffi & CirH ok C++i 7w . ClEa BEE M ¢ L i

% ,STMB32 % fe v — Al I AL i 5E CATS I3k 3-2 Fiw

F32 STMR2 HEAHBEFERXREEHUENHFS

BoiE xR CEEEMENX HiEKE/B
int8_t signed char 1
uint8_t unsigned char 1
intl6_t signed short 2
uintl6_t unsigned short 2
int32_t signed int 4
uint32_t unsigned int 4
int64_t long long int 8
uint64_t unsigned long long int 8

2. —EERAENX

1E HAL fErp F — SRl | 2 4% 3, B IR R,
(1) stm32flxx_hal def. h 3 Fh 227N oA 0R [B1{H 28 7 ) M as 2 7 HAL . Status TypeDef ,

EXANF
typedef enum
{
HAL OK = 0x000,
HAL_ERROR =0x010,
HAL BUSY = 0x020,
HAL TIMEOUT = 0x03U0

}JHAL_StatusTypeDef;

RZ RBOR [M{E 282 HAL StatusTypeDef , UL 7R BREL
(2) stm32flxx. h ST H LA 38 H A FcEs 25 AR

typedef enum
{
RESET = 0U,
RESET = 0U
SET = ! RESET
} FlagStatus, ITStatus;

typedef enum
{
DISABLE = QU,
ENABLE = ! DISABLE
}FunctionalState;

typedef enum
{
SUCCESS = 00U,
ERROR = ! SUCCESS
} ErrorStatus;

[/ — PR T FIWT R o 2 15 B A

[/ — R T B B R B A SR

W,

SR IR AL T AR S

/] — BT PR BOR (B, 2738 B 5 28 % I o R 2
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