) B ERE S ERAN

A

» STM32 & 7 X;

> BUTREELERE;

» A F CubeMX #9 HAL & F AKX ;
» CMSIS-DAP K &1 A ;

> miFEMKAL Volatile X425,

T STM32CubeMX 1y HAL JE i A KR GEIT S 2 B Lh 88 DB | al R R 1k otk 78— e R ¥ I
P as TAPEIT A 5 0 AR RC & . AH L T 15 58 009 23 7 a8 202 b 8 2 TT 4 HAL JEJT %2 (9 100 20 358 T 2
SN S W B AR 2 L A O R A SR ST BB R . O Bl A UR A E A C i A SR By
VB AR B TEAR A 2025 A OB 19 22 e TS R T 5 ik

3.1 STM32 A& A= iy

AR RGBT B g TR 5 o ML gis & MmZOE S WA, Bar) iz C il # T AR
g T & AR 38 T & B A [, STM32 JF & J7 =8 AT DL i) 43 i STM32Snippets JF | b #fE 4h % &
(Standard Peripheral Library) .STM32Cube HAL & .STM32Cube LL JE 4 ffr,

3.1.1 STM32Snippets J4

STM32Snippets ] §HIE Ry 1000 F B, H SRk J& 8 UL« 7 /7 40 7 JF & STM32 By JIK )2 3K sl 1R 14,
STM32Snippets & 42 fm BE AL 1078 B ES 4R & 6 AT 5 CMSIS Y B 42 27 A7 & s 0] 24 980 A JF 5 5 A
T3 E 45 il 0 R P e Ak STM32 filcds il 2% A M fi

I 51 B HL AVR B PLA PIC S5 ML R A 2 P22 F & i K. R ERAT T+ 2 &m
51 B AL IR & —A 51 R HLRR T, — M R L i iE & 82 C i &

T T SR 78 (AT PLIELIP TMOD. T %) 5 | SIES2DAPEeIs A9 & FO
HUEE 130

ST B N#EAE STM32F0 1 STM32L.0 Wi~ &R 51 11 STM32Snippets =
P T 31 5% B 25 47 88 FF % Jr 5 JH F A8 19 STM2 (s 4 58 |“4
SHFULA 0 STM32Snippets 2 9 b b 2 % 1 RS 5 4 1 R 51 Yo

P B 25 A7 B8 5 USSP 8 T 00 ) 7 4798 TF 2 07 2% T 3k — 25 R e 1
e TR NG O I £ 2356 . e —
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BARFAE AT &7 3 A & B STM32 i BT+ 4r £ & S0 A A7 a4 24 PR Oy
I o RMERY , ELZ 5 ok B R e AT 3P L] 24 P 0 n] R AP0 LU0 2% o DRI o I 0 3k B2 SR 5 v A
e 2 S AT R AR Ah  — Nl T AF AR T & 07 20 (EAS TR I, A A A T & 07 002 oAb — V1T &
T Y EEAM L A FF AR A T 4R 002 A A7 d A I TE AT LB R E A Ar A Sl B o
I ROR

3.1.2  AwiEdhi)E

o8 Bl kA 2T AR N A R A2 A2 8 e T R A B Ok, ST Wl T 2007 A B vfE A1 2 A
(Standard Peripheral Libraries. SPL) . FRbrifi )4, STM32 i E R IE ARM Cortex 2 il £ 79014 2
LTFRE (Cortex Microcontroller Software Interface Standard, CMSIS) W% 3. CMSIS #r# 5 ARM
FUE 2B 77 R 2 [F LR R B0 A R AR 72 ) ARM Cortex-M (i il #5 BEZE 400 FIEACH 2 .

STM32 Hy e e o — A B — A DL 1 B 58 B 08 B4R A0 CFR A [ R 6D 0466 I A 19 s 1 A/ 150 19 B % 9K 3l
FRIF o AR BT — A R s B (2R ot R 7 500 205 4 0 2% o 2 i, A0 4% 1 B8 ol & i A5 50 1 1
FRAE o 5 A A B — A AP B i 9K Sl Al i A0S 52401, S O kU TR RS 2 R PR SRR T — A ] APT
(Application Programming Interface, N FH gm R4 1) a4 FH AR U 22 L IF & 3 TG A0 A 2 42 IS )2 B
AT AT LU B A — AN R TE AR i C 3R & A2 TP W A prindl O —F¢ . B FIMIK S AR —
A PRECH A X H R B 5 TN T A TRE . RS AR E 0 T AHR i — i ] APT 3Kl , APT X % 4K
SRR A 2 AL | R B S B4 IR AR EAT T AR AL .

PRSI 3-2 iR, H AT, 2 STM32F0, STM32F1, STM32F2, STM32F3, STM32F4
STM32L1 %41, A F #F STM32F7, STM32H7, STM32MP1, STM32L0, STM32L4, STM32L5, STM32G0 .,
STM32G4 45 i fi th 9 251

STM32 Standard Peripheral Libraries

STM32 Standard Peripheral Libraries Expansion

STM32 Standard Peripheral Drivers @
S STM32 I STM32F3TA/380
F3 STMRZFA01302:/3030334x

32 HRESMEE

3.1.3 STM32CubeMX HAL J%

P SN P AN A 8 R ARR T T i )R RIOHE B8 4 JL 1 O 2 S 300 e AOT 2 mUAS  in HL4 ve 1 2 A T
TEPEFNT] AR, 45 STM32 s i f T8 & R A R M E A . H S AN []) 58 90 i 42 ol 14 s 1 P J2 A 3l T
AR o 22 300 B & 2 AR 52 PRV e A% ALY R R G, 30 T 52 mi 30T L T R R

2014 4E ST /v al#E B 08 -4 52 )2 (Hardware Abstraction Layer, HAL) £, HAL FE FL ARV FE 2 v
SEAF L BT APT B 4 — 3 0, STM32Cube HAL PEANE 3-3 FoR, JE |- HAL J 9 #7 if L e
STM32 4= Z SR 4 TR Al RS R a7 i B D ARG & T A STM32CubeMX AT L H 3 24 i) 1R
PARHS A TR AR = U BE 2 ST A w] £ —MIT R T7 .
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mac0S® is a trademark of Apple Inc., registerad in the U.S. and other countriss.
A 28 Windows ‘ STM32 ’
" macOs* CubeMX
@ N—

Embedded software for STM32 @
Examples and demos

Middleware components
Hardware abstraction layer
Available for all STM32 MCUs and MPUs

STM32L/U Series STM32F Series STM32C/G Series STM32H Series  STM32W Series STM32MP Series
L0 11 L4 4+ L6 UL FO FH F2 F3 M F7 co GO G4 H7 WB WL MP1*

Note :* available for Cortex-M4 side only

3-3 STM32Cube HAL JE

3.1.4 STM32CubeMX LL Jﬁ:

HT STM32CubeMX 1) HAL FEJF A 2% HREE . SCRF STM32 2 R 517" il AH = HAM R IR R . 2
2 PRACR S A TU A% BE AR o 6t e 8 d /s s A LU R B 1 35 6 A B ME LA . BT LLL ST &
FIX T EB 4 7 A AR O HAL PERS  [6] 25 3t iC )2 (Low-Layer. L) 4, LL JF o KER 40 A0S B 4 51
ATt » S HE T R A ARS8 D H N T U7 BRI HAL 3 T8 X 5

3.1.5 JFRJi Bk

ST v ml S bRy 4 i AXTF &7 & A i O B B4 F B G @ JT & 05 XL TR 4 FF &
T HEAT L8 I 2 AR my e FR i

1. AEARXELE

2 3-1 BN T 4 BT R 7 AR T B A P (Portability) L A 46 % B (Optimization Memory&-Mips) . 5
HIM: (Usability) | 2 8 4 (Readiness) A £ 35 (Hardware Coverage) T8 B J7 0] B 4T b 2%

®31 FERAFLI

F kK E CIRE 2K T EE Z A & = E MK BHBERE
|‘°°::E STM32Snippets i +++ T+
P
a{gﬁ‘/ﬁﬁ ++ ++ + ++ +++
B | HALE +++ + ++ +4+ +4++
sTmM32 U
CubeMX LL i + +4++ + ++ ++

H1 & 3-1 "] 1, STM32Snippets (47w ) I & 77 2 BR U0 A0 1 BB J7 11 22 B4, oAb BB 24 55 2% L e
LAFTE 8 i A CRRIE . ARdE R & Pk Re ¥ A T e AL AR AN R TR RER I, 5 S
TR A AR 78 STM32 iR AT R 3k T 2 W . HAL JEWMHII“%%%K&%M
T ¥ A B R RE LR A R AR A R AR AT R R JETT I . LL PEBR AR B X — M R 45 A5 Al
HAL FEM R B AN, AP RE R I B — & — 80 (0 LL RS T HAL Jio

2. FRARIERE

BRI R v RE R B g T H B I & i AT &8 BRI W 376 0 E B ORI SRS
G A E R AXTF &7, R BE N, B A — B EE e Ah H g ) — Sk R i,

51
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HES%,

(1) AR FF 5l A 2 /NS B D 5 | BB s 1 i, O ELARURI e A7 A o o 0 B — A7, 38 SR e e
M b B A B A il 5 2 T B AR Y IR A4 B A A T B STM32Cube LL B &K R e fE R #E .

() fERA I 8 17 B F WLIF & & 50 (0 F & 3, W05 > 0 0 8 3 A7 v B 4B, IR 4 3 17 4 JF & 5
STM32Cube LL FEFF R ¥ & — MR AR S, R E30 C il 5 H i, I 4 @il i ;i STM32Cube
HAL Bk sSbn i 2 FF %

(3) 1 b5 HE PRI K 20 36 iyt A X AR D, FLHE R AT RBANAE FH W] — 2R 40 A B4 1 2% Can STM32F1 &
B 0] LA AK S AR U P AT OF o AR T 2 R AR R SR AR R 1 STM32 R 41, I8 4 /B il %
JEAEFH STM32Cube FEFF K N IX 5125 ) 48 R 90 Z (B B 4

() W R F A B AR H A L0 T B R M ) A AR R e R A BB L T & & RT LB
STM32Cube HAL FEFF & 753X, I FRE A2 1 P AR 48— 226 0 2 B w3 194 98 T o AT R 415 5 K 199 ] 8% A 1 AR
BRSNS (B 25 Ak 1Y X 8, o AT LA STM32Cube HAL R STM32Cube LL PEIR A 4 FE 1Y
Jr ok R ] LR A R A ROR . (HF R A % T R — A R AT R HAL SR LL R 2,

X Fr— 4 o R G U, B T SR A N L AR R PEAE TR — R B 2 RS T A T DA
WIR AR 2 STM32 JF & # ME LA RN & 1 M . A8k, Bl 45 S04 ) 4 A7 0 725 ok A G 4G, MR e 4 o
WAL T ANTXHEBE Y 25 L T & A BB G0 B TF & SR A i iE 8, 56 F STM32CubeMX 1) HAL J§
TP &I B AT . A A5 DL IT & 5 2R i A SR GETF & 1 A B 1 DREE U [ A Ak
[ERRURAF i SR 2 L (S P e

3.2 A ELKERE
o} ;

WIRAIA T STM32CubeMX By HAL JEIF & 3 205 22 KJE AL Bl B P/ STM32CubeMX Java JF & 53

MDK-ARM 4 i JTF & 355 (Integrated Development Environment, IDE) s i #8448 . HAL @8, L
5 AR BEIR A 222 AT R O3 Sy WA EER oy SR e B e L STM32CubeMX JF & T H
LHE 2O A B G R % Java 18 17 5 3% (Java Runtime Environment, JRE), %3 2 5 8 75 B 1E
STM32CubeMX H b 19 HAL [ fF4L, 55 — %4> 5 5 2 MDK-ARM 4 8T & 855 1 22 %€ [+
GRESE I 5 T WIS AR AL

3.2.1 JRE %%

1. ™% JRE X

TE UG a8 #h kA2 S A B AE: https: //www. java. com/en/download/manual. jsp, ¥TFF A& 3-4 R
9 JRE A i Bl Windows Offline(64-bio) "HEHEIT 46 T 8 64 i Windows #4E R G B L IRE %3¢

A
T2 WA JRE &% X4, 4 BN jre-8u341-windows-x64. exe, K/N K 83. 4 MB, i A& 5 K
8.0.3410. 10,

2. ZE JREEFR

Wit JRE 2223550 IF 49038 Java 38 47 3R 85, TRE %25 WL A0 3-5 TR . — i TG 200 0 04 o] %
TP R R LT AR 2N L I S TR 2 Tava” R HE . B 0 P45 L S B 2 %

3.2.2 STM32CubeMX %3

STM32CubeMX #PF 2 25 3 S0 23 B4 4 19— S LA RO RS LAY B IR & T LB 2 ST AR

el
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|%| Java Downloads for All Operatin: X \ + _
Cj | &) https://www.java.com/en/download/manual.jsp M hb A 1"6 CB | = @] 11'9
Help Resources
Windows Which d load should I ch ?
Troubleshoot Java & ot
Remove older versions o Windows Online R -
S &, 4 nstructions
filesize: 216 MB = After installing Java,
- . d to
Windows Offline . . i you may nee
[+) Mo BTN 324% % £ | Instructions _restart your browser
in order to enable
Windows Offline (64-bit) - ! . Java in your browser.
o filesize: 83.46 MB 6442 % £ | Instructions
If you use 32-bit and 64-bit browsers interchangeably, you will need to install both
32-bit and 64-bit Java in order to have the Java plug-in for both browsers. » FAQ
about 64-bit Java for Windows
3-4 JRE FHHAM®
Java ZEFER - WLEA - X

FRID(E Java - BERERFOLERSR

FERUERI SR AR EE L,
EFREOF I MY
it Java EATRIRR AU ERI N A (FEA) XIS ARBMERA,
SR TR, EEM Oracle BRI NRSIRIS SRR AL,
A R TSR NG BI%REE Java, B MR BT WG RSHEE Java,
ERNNLFTES, ToEPAGE. EXEIEEESRFEEE

[ ExEws | o || HERR) |

3-5 JREZERE

STM32Cube I — &5, A2 — D BUEALTE & TR H T B & A0 46 16 T 4 R 55T
ARM Cortex WA 32 {7 fds il # I 7T IR A 7] (9 2 080T % 3058 . 40 TAR VKEIL Fl GCC 48, A A
N A TE BT H A CARES . A B , STM32CubeMX R {4 f2& — 3 R AL 100 45 b C A5 A il 5 L 78
AP G R E P2k HE A CubeMX B Cube,

1. STM32CubeMX T &

£ ST B M (www. st. com) & JUH# R F2 4 A STM32CubeMX, 7E 18 % 45 5 5 if #1. 7 STM32CubeMX
BERE IEA TR AT, A2 Get Software #E A 3-6 frn STM32CubeMX TERT11H, ik #AE
A AT DASE 3 77 kA2 i AR Rk 52

https://www. st. com/en/development-tools/stm32cubemx. html# get-software

TEFE 3-6 H 75 ZEAR I B AR R 48 s B AH N A AR AT R 20, K280 )2 Windows #2:4E
G B F H STM32CubeMX-Win 2% 1, [6] i #0042 Wy 7+ 2, ] LLidE 3 Select version T #3134
HE B A [A] B9 B AR, G 2R 02 T 80508 B RSUAS U AT L)L B s Get latest #F AR 8058 #

VEFEAF RN FIA Z 5 o b 5 B4 32 VP AT B0, i W AL S5 A BB S8 iU T 40, 1R P L34
44N en. stm32cubemx-win_v6-6-1. zip, lLA S V6. 6.1, K/NK 454MB,
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Lyy...... Q=g =
7

Tools & Software STM32 Developer Zone

i55 Products ® Applications /2 Solutions

Part Number A  General Description Download All versions

+ STM32CubeMX-Lin STM32Cube init code generator for Linux Get latest Select Version

B STM32CubeMX-Mac  STM32Cube init code generator for macOS Get latest Selectversion

+  STM32CubeMX-Win  STM32Cube init code generator for Windows

Get latest Select version

3-6 STM32CubeMX T #;T1H
2. STM32CubeMX ¥ 4 & 3

Xt 4 245 v 1 AT AT S0 SetupSTM32CubeMX-6. 6. 1-Win. exe, Ji 8 46 35 F2 75, 4255 BT 4 & 3-7
FR

- STM32CubeMX Installation Wizard - X

Welcome to the Installation of STM32CubeMX 6. 6.1 m

r Starting STM32CubeMX 6.6.1 installation

lifs.augmented The homepage is at: https://www.st.com/stm32cube

STMicroelectronics

| @Next H ®Quit ‘

E37 RERE

R il Next #4132 Z VF T B, A B RS, A B L2 HAA R IG TR IR FE P 22 3%, &5 i
1 251 . STM32CubeMX F2 )% 5k O 4 iR 1) 22 255

3.2.3 HAL &y Zedt

STM32CubeMX 54 R 51 STM32 it B B FF K& , 108 A 00 4 A6 AT 65 A s P8048 #1236 T HAL/LL
& F A0 Y o (H CubeMX BEA W0 B 0] BEKG BTG 505 F 0 [ 4 40 0 46 B 3 JF & BR 5% 24 v, TR b 3 75 B2 8 T
ARE A BN A RS HAL/LL B4, RO AR BT HAL FEMIF &, BT LU AR S i HAL [
4,

L PR L2 7 X —FhR LR e 2% o) — PP R B T 2k 5 A M 22 3% . A7 R IR 464 3%
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T 2% STMB2F4 [ 4, oR AR M %2 3% J7 5 22 36 STMB2F 1 [ 4 A o 5 1 52 Bk %2 2 I 22 4 7 11 2

ok
LI o

1. B ExXtHXizE

STM32CubeMX # {44 %% 5¢ 22 J& 43 78 S 11 A I 86 3% B0 A il — AN DB 5 3, 38 v LUK 98 I 2] T 46
BRre s AT 5 AL . W Hpe bl LRI AT 35 4T STM32CubeMX H1 4, Ji 2h A T an & 3-8 fis .

[ sTM32CubeMX Untitled

=
sTmz2 @ File
CubeMX

Existing Projects

Open Existing Projects

I

Window Help

/ARD SELECTOR

xR 5

- 0 E———

Start My project from Example \ ——=
& ‘Thread-Safe
4 oo > »
ACCESS TO EXAMPLE SELECTOR “Pﬂmm pllocie l
b Proloc Manager > Thsad-Suk St
900000

] X

® oy x &7

Manage software installations

Check for STM32CubeMX and embe...

HECK FOR UPDATES

Install or remove embedded software ...

INSTALL / REMOVE

@ About STM32  § External Tools

3-8 STM32CubeMX /531 5L H

T 42 2% [ P A, 22 T 8 X 1 B 5 R 2 S e
PEATVCE DU S 28 fi AR h S 450 0 5. i T
C A REWE 2 AE B A iR
WA BN — A X G &, BT DL 75 28 3
XA BT G A

JA S U e b5 b = A S R T File,
Window ., Help, {K K i£ £ Help—> Updater Settings 3¢
IR AT IR 3-9 JT 7R B0 P SO e 152 8 X R AE . HE
o Repository Folder % 1 5 f2& 77 22 3% B 09 51 g 3¢
PR, T A i MCU [& 462 F ™ Jie fu 34 242 4% 31 )tk B 5%
T XA e — 2 i BT B — A2 A R
ANBEFF T, oAb R BTl CfEelch G RIAT, 4o
SR AT BRI B AR R ) B 2B R A B AR 2 FT LAY

[ updater Settings X
UpdaterSettings | Connsction Parameters

Firmware Repository

Repository Folder

E/Usevs/'86139/STM3ZCube/Repos\lo(y/ ]
Check and Update Settings

® Manual Check

O Automatic Check nterval between two Checks (days
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

nterval between t jata-refreshs (days

i v = 1
39 REEXHREE

EG B B AR 44 P R R 2O AT SO M . AR 39 HR s mT LGS R R M RH R 5 T AT

W,

2. BIrEHEL R

WRA N BN )42 2 2%, A0 e — R FHAE 2 2 36 7 XL 0y X5 (BB L 18 7T LUAE
HH, £ 3-8 8 s B K K # i7 Help —> Manage embedded software packages 3¢ B 5, ¥ JI 4
B 3-10 BN B B A SR L4 B S HE . aX HLH STM32Cube MCU [ {441 1 STM32Cube 47 JE A48 FR

A AL

55
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Embedded Software Packages Manager X
9 9!
g STM32Cube MCU Packages and embedded softy packs rel
+ -

Rel was last 2 hours ago.

& STVIS2CUbE MOU PAckages| <7 STMicroelectronics | RoweBots | SEGGER | emota

wolfSSL
Installed Version | Available Version

|
v STM32F4
[0 STM32Cube MCU Package for STM32F4 Series (Size : 773.0 MB) 1271
[0 STM32Cube MCU Package for STM32F4 Series (Size : 657 MB) 1270

Details

Main Changes

® Maintenance release

® General updates to fix known defects and enhancements implementation

@ Rework Ethernet driver to resolve problems and improve performance
. i hnas

AR 8 EEXEIE

TEE 3-10 XFiE HE A 4R B FH S - 240, a0 STM32F4, Badi 22 9 R = A 3 41 5 2 R PR R AS , B
T A — 2 BB WA, TR — WA, 4 52 SR HE 6 v, B 15 XIS AE T T Y Install #6422 ¢, S5 1F —
B[], 22 52 0 A AR B 2 €, 35 70 B 3RR Bl e %

3. B EAth R

WERAS NTHRHUA B A I 55, BT BRI 332 26 SO P ISR FHAS b &2 26 52X, T T A& 2%
STM32F1 Z 4 [ Ak 4] A AR 1 22 2% 05 =X

1E ST A A E M (www. st. com) 1 I # R A2 A ST STM32CubeF1,# A STM32CubeF1 Active
TU , $id5 Get Software ##I#EA HAL FE N2 TLE , WK 3-11 s, 76 T & F IR R G WA A4
Al LA R, Hip STM32CubeF1 N 3ERl4 , Patch CubeF1 N 4h T 43, T LLIX WA SCHF8 55 B T 4%, B34 i%
PelHT A . T 8058 LAY L RlAL SCHF R en. stm32cubefl. zip, JRA S v1. 8. 0, K/ 109MB, £h T 42 3C
44 en. patch_cubefl v1-8-4. zip, BRAS N v1. 8.4, K/NH 51. 4MB,

Hen D SEVEPTVY

3-10

/ Solutions § Tools & Software

') Applications

HH
=22 Products STM32 Developer Zone

Download All versions

Get latest Select version

Get latest

HAL FE T#TUH

TEE 3-8 Jg sh ALK K B8 7 Help—>Manage embedded software packages ¢ B0, 3T JFtx A =0 8 AF
L BRI HE B 22 T M From Local ## 41, W W2 £ STM32CubeF1 ZEfli &L, W1 1&] 3-12 fios , iy
CFTTFH AT A6 4 2 L 42 3 58 U2 e B0 6 A8 B 0 5 AE [ 1 1) & b STM32Cube MCU Package for
STM32F1 Series 5| FIUAT 9 2 PEHE L (LT, IF 8L T OAR 5 1. 8. 0, 7 SRl 4022 28 52 il

SR SR AR [R) 7 vk 2 28 40 T I 25 o AR 485 1% (Mlissing dependency for this package) , &/~ A 1]
DATE SR A0, 48 3% 1 A v [ I 22 3 el 0 R AR T4

Part Number 4 General Description Supplier

+  Patch_CubeF1  Patch for STM32CubeF1 ST

+ STM32CubeF1  STM32Cube MCU Package for STM32F1 series ST

& 3-11
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[ embedded Software Packages Manager

bedded soft

STM32Cube MCU Packages and

@

packs rel

ion was last refr

hed less than one hour ago.

&7 STM32Cube MCU Packages ‘ &7 STMicroelectroni

GER emota portGmt wolf L
Installed Version | Available Version

Description

» STM32C0 [ select a STM32Cube Package File X
Look In I‘Fﬁ VJ B @ 3 &8s

» STM32F0 X
B3 en patch_cubeft_vi1-8-4 zip

»  STM32F1

~  cTARIC2 B

Details
File Name 'en,stm32cubef11|p ‘
Files of Types [STM3ZCube Packages File (*.zip, * pack) v ‘

Install

B 3-12 EasLi

fift R B 3R R 7 92 R T B Y R AR T SR 3 2 S e BRIA AR S C: /Users/86139/
STM32Cube/Repository/ , # T & B H A& e 8 (9 B bR B AR IF XX A SCOF3EAT S ffm 44 . A0 2R
E T A 24 BHIE AN T i 4 U], AT DL L 22 26 1) [T 4240 24 AR A5 30 AH B S 7

F4L: en. stm32cubefl, zip>STM32Cube FW_F1 V180. zip,

T f1: en. patch_cubefl v1-8-4. zip—>STM32Cube FW_F1 V184. zip,

FRUCAT I A& 3-13 Jifr 75 4 b T A0 185 £ 22 26 of 96 AE , 08 b [ P06 1. 8. 4 WA i 1) 1 A2 B A, BA i
Install 4541 I 4 %256 CBRAE 7 vk I AE LR 22258 , LB STM32CubeMX 23 K i £ T 40 & 472 7€ , Bkt 400 F
AR HHEEEAT IR H AL R 2R S8 U5 5 1. 8. 4 RSUAS (18 ] G i T 2 SR AE [ AR AT TSI A, Bl

STM32CubeF1 [& {F £33 il 6 F1 b T 64230 & 3 52 i

[ Embedded Software Packages Manager

packs rel

d 1 hours ago.

" STM32Cube MCU Pack and
+ Rel was last refresh
& Micr

&7 STM32Cube MCU Packages

Description

v STM32F1

STM32Cube MCU Package for STM32F1 Series (Size : 160.4 MB)

[0 STM32Cube MCU Package for STM32F1 Series (Size : 147.0 MB)

LM &TM32Cuba ML Dackana for STM32E1 Qariac (Siza - 1470 MB)
Details

otas ontbme olfSSL
Installed Version | Available Version

184

183

100 |

STM32CubeF1 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.

Install Remove

3-13 HTEBELRRE
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.

3.2.4 MDK-ARM 73
1. MDK-ARM &9y

BRI LR ARAT AR G5 R N 25 R AR

% WERT I, STM32Cube [E 44 B8 £k 22 2% & X FE fb 40 AN T4 43 1) it
O, Al e £k 2%

AT T B A

MDK-ARM ¥ [ 7% E ) KEIL A # . . # KEIL MDK-ARM.KEIL ARM.KEIL MDK . Realview
MDK . I-MDK ;1 Vision5 (p2Visiond) % , &R # i 10 J5 (9 #x A X IF % TF2 06 ] MDK-ARM.,  H 5 8
WAl MDK 5. 37 iZRRA# 1 Visiond 4 B & #1855 , J& H A g X ARM b #i4s, JEHJE ARM Cortex-M

P AZ AL PR & i e AR TT e TR

MDKS5 1] J5 32 MDK4 A1 MDK3 4, DAai 30 H [FRE 0] LLFE MDKS F b5 & (R L% AR,

MDKS5 [RJ B inagE T4 %) ARM Cortex-M f#8 Hill #8 FF & B9 3 £5 , I H XL G5 50 - K A =X A0 7 1 1t 4

7T

WE 3-14 fr s . MDKS B A4~ 3843 41 % . MDK Tools (MDK T.H) fil Software Packs (Fcf4F41) ., Hrfr,
MDK Tools f1 & MDK-Core 1 Arm C/C++Compiler B4} ; Software Packs B LI 7 F T B4 k1757

B8P S A R 8] 2R A T2

Arm C/C++ Compiler

With safety qualification

WVision IDE & debugger

with pack management

MDK-Core ‘

MDK Tools

MDK-Middleware

Network .
usB Mbed TLS
CMSIS-RTOS File System

3-14 MDKS5 4B

CMSIS
CMSIS-Core

Device

Startup

Device HAL
CMSIS Drivers

Software Packs

2. MIDK-ARM T

£ KEIL B M (www. keil. com) & 71, ¥1.45 T 4 Download 4% 3%, 1 5% H 8L —

B Product Downloads &30, # A U0 E 3-15 Frs BO 7= 80 F 255 6 7

ArmekeiL

f Products Download Events Support

A Overview T , 4k &7

Q Search Keil... +

Download Products

Select a product from the list below to download the latest version.

o'e MDK-Arm
Version 5.37 (May 2022)
b4 Development environment for Cortex and Arm devices.

=M C251
Version 5.60 (May 2018)
b 4% Development tools for all 80251 devices.

ST C51
Version 9.60a (May 2019)
b4 Development tools for all 8051 devices.

27 C166
Version 7.57 (May 2018)
L) Development tools for G166, XC166, & XC2000 MCUS.

B 315 FmT#HEIIE
(EE A 4 F R
HCAth 356 T T AH 1 A5

VB 1 ANy MDK-ARM, & T ARM WAZIT & T H B EH A N 5. 37,
SHENLRIF R . Hidi MDK-ARM #FE bRk A T amm, WS RS H P R



3% RUFERESEAAT |

ZJE A IR R #

TEHECH 1Y MDK 5. 37 BiAS AL N & Compiler 6. 18, %A Wi % Compiler 5, X ¥ & S 27 E 1
MDKS5 5 MDK4 Al # i S ek g . BRI P nT LF 33 i Compiler 5, {HIX A4 1E H RIS,
3l — 5 BN B2 R SO o5 R A () RO, T SR 5 R T AT O LAHG B 0 TR, R DR B R R RO
WA LA — R T b — S BROAS 1942 2 SO MDKS35. EXE, SCHFR/R 890MB,

3. VDK #{%&3E

ik T #8058 1) MDK535. EXE ] $0A7 SCPF IR 2l 22 36 R 17 S ifi Next 241, [8] 20 T BRI, #F A %%
REPRTE VBN ST C &L A B G %, MDK %2 %% L A1 3-16 iR . 4k 2L 85l Next %
B S T PUE BT U B2, 222 5 BT 1 Finish 380, 288 500F © 22 35 58 1%, ol it He 418 1 %2
BRRIT

Setup MDK-ARM V5.35 X
Folder Selection a r m KE | L
Select the folder where SETUP will install files.
Press Next' to install MDK-ARM to these folders. Press ‘Browse' to select different folders for installation.
Destination Folders
Core: [F'Kei_v5 Browse ... I
Pack: lG:\Users\Bm 39\AppData‘LocalVArm\Packs Browse ... I

<< Back I Next >> I Cancel

3-16 MDK Z¥ERMH

3.2.5 S uiese

Bl 0 7 R ROk R 22, MDK-ARM 37 8k 8oxfE LUK B A 411 B AR B — A~ e, iy
LA MDK4 fiA A ], W MDKS 4 , MDK-Core J&— Ml 37 (9 22 2640, 3£ F pVision, % ARM Cortex-M #%
AR SRR PR AL A AR T T T L4 A A BRI L AT B B R A S i B MDK-Core s i 37 1Y 1%
B SRR AR ) A SR S T T ELAE

7 MDK 5. 35 223 52 i), B il MDKS5 32 % STM32F4 f1 STM32F1 £ 5.8 JF & . if 5 22 4%
STM32F4 125540 (Keil. STM32F4xx_DFP. 2. 16. 0. pack) Fl STM32F1 (1) #$ {4 f1 (Keil. STM32F1xx_DFP.
2. 4. 0. pack) . %3 7 AMKER 70 A 76 26 20 3 N B 4 40 4%, S o 2 26 I R 4 FH i 4 40 2%

1. BHEELERE

MDK-ARM 3 % 28 i) Z 5 » 43 78 52 18 FJTF Ui 32 B e A1) gt e g Oy 5K, 0Ly sl s i P 5 =0 3
Keil pVision5, B 5 8 T B4 f 4 31 Pack Installer [l 45 @, ¥7 - 20 K] 3-17 Fr 7 2% 70 0 76 28 &2 25 Xt
WA,

TEE 3-17 s B B A b, 78 Device £, B 8B 08 F J % STMicroelectronics, F 1 £&
STM32F4 &4, Summary #2 75 % R 5 4 15 B, 76 Pack F23E #5403 0 STM32F4xx_DFP, fii;
Action #£1 Install #5504 % 256 , I 20 B 206 728 S R 6, AN ] AR S L O 35 A 1) i 1 THD Wb 7o i 12 0 22 46 3
JER BT 2, Y A %5 5E B Install $5 60 17 1 43 (0 R bR S 95 52
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m Pack Installer - G:\Users\86139\AppData\Local\Arm\Packs —_ O X
File Packs Window Help
2‘ ‘ Device: STMicroelectronics - STM32F4 Series
4| Devies | Boards | | |[4]  Packs | Examples | b
Search: - X3 Pack Action Description
Device /| Summary [=)-Device Specific 3 Packs STM32F4 Series selected -
& @ SONIX 68 Devices | - Clarinox:Wireless < _Install Clarinox Bluetooth Classic, Bluetooth Low Energy ai
5 @ STMicroelectronics | 5% | 1872 Devices KA Keil:STM32F4xx DFP | & _Install 2% | STMicroelectronics STM32F4 Series Device Support,
%4 STBIueNRG Series 1 Device [#--Keil:STM32NUCLEO_B... @ Install STMicroelectronics Nucleo Boards Support and Exai
% STBIUENRG-1Series |1 Device B-Generic 72 Packs
#¢ STBIueNRG-2 Series 1 Device [#--Arm-Packs:PKCS11 Q Install OASIS PKCS #11 Cryptographic Token Interface
%8 STBIueNRG-LP Series | 3 Devices - Arm-Packs:Unity & Install | Unit Testing for C (especially Embedded Software)
%2 STM32F0 Series 111 Devices - ARM:AMP Install Software comp for inter p i
#¢ STM32F1 Series 95 Devices [#-ARM:CMSIS ! Up to date || CMSIS (Common Microcontroller Software Interfact
%% STM32F2 Series 46 Devices - ARM:CMSIS-Driver M CMSIS Drivers for external devices
43 STM32F3 Series % 41| |90 Devices [ ARM::CMSIS-Driver_Va...| € _Install CMSIS-Driver Validation
%3 205 Devices % hit [#-ARM:CMSIS-FreeRTOS M Bundle of FreeRTOS for Cortex-M and Cortex-A
%4 STM32FT Series 115 Devices [#-ARM::CMSIS-RTOS_Vali... Install CMSIS-RTOS Validation
#¢ STM32GO0 Series 182 Devices i [+ ARM:ethos-u-core-dri... Q‘ Install Device Driver for the Arm(R) Ethos(TM)-U NPU.
%4 STM32G4 Series 154 Devices #- ARM::mbedClient € Install | ARM mbed Client for Cortex-M devices
% STM32H7 Series 166 Devices @#-ARM:mbedCrypto | & Install || ARM mbed Cryptographic library
#¢ STM32L0 Series [166 Devices ) #-ARM:mbedTLS & _Install+ | ARM mbed Cryptographic and SSL/TLS library
%% STM32L1 Series 132 Devices ] #ARM::minar M’ mbed OS Scheduler for Cortex-M devices
® %‘ STM32L4 Senes 246 Dev](a ;I P I " ADMALDCA 7.'} Tenrsall nca Irl%—.v—- Cmmsvibns Avrbibortiieal i gv
Output o x
Refresh Pack descriptions x =
i WE R
Action (1 left): Install “Keil.STM32F4xx_DFP.2.16.0", hitp keil 4xx_DFP.2.16.0.pack I e  [onune
s i S
317 HHGBEERE

2. RHEBEERE

R T 2 AR A SO T AT DR g 2k 2 e i O SR AT

B ERIAEE 7T Mk Chttps: //www. keil. com/dd2/pack/) T 2k B #0025 1462, 76 % IR ) U8
GUIE T, B e R B T 4K STMicroelectronics, 28 5 & 2 2 F #6009 77 & R 51 24 K STM32F1 Series
Device Support,Drivers and Examples, H.7 5 /T 4% 8 45 550 T 40, DL STM32F1 Rl T 458
B SCE A FR A Keil. STM32F1xx_DFP. 2. 4. 0. pack. fRAS 8 2. 4. 0, K/ A 47. 9MB,

Xili T 8 SO I b A e 3, A B 4 22 2 DT AN BT 3-18 T L % 6 S 2 A Bl iR Il MDK-
ARM W56 JEAZ , TCAUE M T, By Next #81IF 46 4 3%, 1 3 Finish M 8 R 23 %8 0. Hah 0
TRETEIL S AT E 3-17 F R & A0 22 % A S A% FIAE 22 8 77 X —#F |, Install $ B AT 10 4% €2 18] b K 1

==
MU o

Pack Unzip: Keil STM32F1xx_DFP 2.4.0

Welcome to Keil Pack Unzip
Release 12/2021

ArmekeEiL

X

This program installs the Software Pack:

Keil STM32F1xx_DFP 2.4.0
STMicroelectronics STM32F1 Series Device Support, Drivers and Examples

tination Folder

D,
‘7|G:\U sers\86139MAppD ataLocal\Arm\Packs\Keil\STM32F1xx_DFP\2.4.0

Keil Pack Unzip

<< Back I Next >> I

Cancel

B 3-18 HHhaEELRE
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VEBE TR LA R R R R B, TR R TR 4R 2 A ik J2 B 2 22 0 U A A A B T 330 88 18+ 00 52
1, QIITTUMUTJ'\“%TH ar A R T B 2 IA’%“thCLfﬁJ'I' IJ\%t-/ETfF('}f’ic%z‘h‘f(:~

3.2.6 MDK-ARM Ji

MDK-ARM {5 ARM Cortex-M P A% M8 il 95 85 42 T (0 i ok 7 28 38 02 77 o 31 107 i 2, LS 5
FIRE SR A 3-19 R . MDK-Lite S50 % A B2 BRI\ B2 2 5 e A . BEA 3K 45 F & 3R 85 4 1
SRR S P RE L 8 TR B A MDK-Professional R4S,

Microcontroller Development Kit Editions

Components MDK-Professional MDK-Plus MDK-Essential MDK-Lite
wVvision IDE with Editor and Pack Installer v v v v
Arm C/C++ Compiler (armcc) v (4 v 32KB
Arm Macro Assembler (armasm) v v v v
Arm Linker (armlink) v v v 32KB

| Arm Utilities (fromelf) v v v v
Arm C and C ++ Libraries v v v v

| Arm C Micro-Library (microlib) v v v v
LVision Debugger v v v 32 KB

CMSIS and Middleware Libraries

CMSIS-CORE, CMSIS-DSP, CMSIS-RTOS RTX
. = =
ile System, Graphic, Network IPv4/IPv6, USB

Arm Processor Support

Arm Cortex-M0, MO+, M1, M3, M4, M7
Arm Cortex-M23, M33 (non-secure)
Arm Cortex-M23, M33 (secure)
Arm7, Arm9, Cortex-R4

SecurCore

i
AN

SRR
R

AYAY

SRIRIRR
LUSIR[RR

3-19 MDK-ARM Xz #%ge h /= @isidE

TE S5 T8 5 46 S LR B Keil pVisiond TREED X A £ LVE B iz 17, Hii File>License
Management 32 JLI0, T 2404 B G HE , A& 3-20 iR 8 B i Computer 1D 5 2] 3 5 4 CID
SCASHE , [0 B AR £ ARM, IR A ZE#E Professional , & il # /1 4£ AT License 1D, JFIHE F| |8 1 License
ID Code(LIC) Zi 4 HE , By Add LIC #8158 MO ME . TR B 2 70 BEAUAE BT T AE S 7 i T RO oo
LIC Added Successfully *** "#2/R 15 &,

License Management X

Single-User License IFloAtil\g License I Floating License Administrator | FlexNet License |

~Customer Inf i Computer D ————
— Iszm ’7(:"31 ICKUS7-XUSLX
Company: _[CN GetLCvia btemet.. |
Email: Idadfad@qq.m

|!!M7 _License ID Code (LIC)/Product variant _Support Period
MDK-ARM Professional 3UURY-ICFXG-NTN3G-VBFAG-ISFMS-STGYM = 2032

New License ID Code (LIC): | 3UURY-CFXG-NTN3G-VBFAG-I9FMS-STGYM Add . I

*** LIC Added Sucessfully ***

Close Help I

3-20 MDK ZM & 83 iEE
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3.2.7 BRIFRBEEAGS

BOUEP 5 B AR P T AR . — 5 T AR R B, — B IR T R R L B P
ZPER B T MDK-ARM B I — A MDK 5. 35, H A 800 70 88 56 3 Sy S AR . 53 — T
A2 AR B G A B TT 35— DB 2 BB AL B T2 STM32CubeMX #2254 , 22 4¢ Z i
i BT R JRE, Z A 58 Ja b 5 F L RO R B [ F L CHAL/ LL) o 72 [ 46 22 % o B v 4 A 1 222
PR B AR 32 1 MCU 8 T & 3855 MDK 5. 35, %3858 2 5 8 75 B 23508 i 2 40, 7
PRRLIERE 2 22

3.3 ETF STM32CubeMX By HAL 7% /3K

HTF STM32CubeMX () HAL JF & W SRAE AR Z 0 T %38 A I 7T REAS HIMAT T 4y o S ik, AR
B T A A — A A (R SR A I S, BITC & JF & A LED 4878 4T L1 51k i tb A =X CBRIA i o IR
B 4S5 LED A RR R i 3 il g . T &7 IF R A is 17,

3.3.1 STM32CubeMX 4 K #45 1L 1CHY

HE PR e P A S TF 2 90525 LA A5 45 1€ 9 T BN O 0L B 1 0 L 51
ZHI T EACR 2N T A AL ARG AR N AR Y S . S B STM32CubeMX A] LLER# 58 B AT
T WA, b 2 0 T AR o, TSR AR B — 2D R

1. EHF MCU &R

247 STM32CubeMX 4, Ho AT Un 5w a0 E 3-21 ATz~ 2535840 DO RE an  wh AR v Fr s T L) 7 72 S T
s TR, Hpgad TR0 3 M Jral. 58 1 FjE Start My project from MCU (3 £ — 3K
MCU) Fr i TR . X i e 7 =, Hoth 2 Fh oy 2040 91 )& Start My project from ST Board (%&£ ST ¥
flE O A Start My project from Example(Z % |58 ) # d THE .

B
Lo

IR I3

[ sTM32CubeMX Untitled PR - o X
= -
s @ FHHE File Window Hell @ n -k Y <
CubeMX ? ° ’ 1’
Existing Projects New Project Manage software installations
TR TR AR
Open Existing Projects Check for STM32CubeMX and e...
i ng Pro} Ed I need to :
K FOR UF
Start My project from MCU KMFEEE?
ACCESS TO MCU SELECTOR Install or remove embedded soft...
Start My project from ST Board KA
ACCESS TO BOARD SELECTOR =
BoRK [
—_— povesn consampron wih LPRAM tock
Start My project from Example 4 »
ACCESS TO EXAMPLE SELECTOR = ey
[ ] o
M B K gt > LB wpnton
000000
& About STM32 § Extemal Tools

3-21 STM32CubeMX #1348 5 &
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PEBAE 1 Moy T, i ACCESS TO MCU SELECTOR #3047 7 a0 [/ 3-22 ff /% MCU/

MPU s i i XS HE .

[ New Project from a MCU/MPU

MCU/MPUSEISetors| Board Selector

MCU/MPVU Filters

Marketing Status
Price

Package

Core

Coprocessor

MEMORY

TIMER

ANALOG

B & o E. @bk, Dwshfn,  GADR o
Commercial [STM32F 4072 -
Part Number

STM32F407ZET6
Q ~|sTM32F407ZET7
STM32F4072GT6
PRODUCTINFG | STM32F4072GTE) L
STM32F4072GTETR |
Segment STM32F4072GT7 |
Series
Line

MCUSs/MPUs List: 6 items ¢ Export

[T Commerciai art o Jpart .| Reerence [Marketi..xjunit Pri-(ox| _Package ] _Flasn | _ram ]
vz STM32F407ZET6 T STM32F407... Active 7.2645 LQFP 144 2... 512 kBytes 192 kB.
vz STM32F407ZET7 77 STM32F407... Active 1773 LQFP 144 2. 512 kBytes 192 kB.
vr STM32F4072GT6 STM32F407... Active 8.4543 LQFP 144 2... 1024 kBytes 192 kB.
r STM32F4072GT6J STM32F407... NRND 9.7225 LQFP 144 2... 1024 kBytes 192 kB.

% v STM32F407ZGT6TR T LQFP 144 2... 1024 kBytes 192 kB.

" STM32F407... Active 84543
vr STM32F407ZGT7 STM32F407... Active 9.0461 LQFP 144 2... 1024 kBytes 192 kB.

Display similar items

3-22 MCU/MPU & /& ##

RO B A AR IO TR P B T A L AR LG O AR 7 AR B A A I R R e 2
A TRIE R LA 2 A FIE . R RE R A ¥ /2 7E Commercial Part Number 511384 &
HE H s AR 44 FR (B STM32F407ZET6) , MCUs/MPUs List 51 286 235 A B B985 F H Bl & 4
ot i EEMERE AN A, B 5 RAT T B R IE AT, AT LGRS B 3G G B A R SE L MCU 6 4, Bk
Z TG ERTEHE , WK 3-23 Fis, MELREH B TR ERBHNN XS 25, 857
T 234 Pinout & Configuration(5| JH & % JE it &) . Clock Configuration (4t &) . Project Manager( T.
FRA B 50 PR BE W) i Ak AR AN AR il B AR

[ STM32CubeMX Untitled: STM32F407ZETx o - o X
ST™M File Wind Hels ‘
CubaliX * mnge neow i @ n - ’ k Y/
| Pinout & Configurati Clock Configuration Project Manager
| v Software Packs v Pinout
£} Pinout view ¥ System view
Jicas -2 N i
REEEERREEREERERERRRERRERER R R RREE R ’
S C > : .
e Zore Y
Analog >
Timers >
Connectivity >
Muttimedia >
Security >
Computing >
STM32F407ZETx
Middleware > LQFP144
L W=E S|
FEBEEEEEEEEEREREREERREEREREREEEEEERE)
RIETA @ HEH O} PR A Q| v]
3-23 IREGIEXNIEIE
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2. L& GPIO 5|

NI LLPFO 51 E S ] PR GPTOGE T H A A S D 5B BCE . PFO 51 E Qi 3-24 Ji
TN B ACTE TR G T IEHE P A5 AL E 48 3] PRO 514, ] LI A T B a0 2+ T B f A 5| 2
AT AR . 78 PFO 51 b BUbs A2 S e B 5 I B fig  GPIO_ Output., 2R J5 J& 22l 5 | 1 19
System Core( RGN %) Bt & 4 7], % £ GPIO F I, I Z| 76 it & 3 5 A 5| J AL | p |l 8 m 7 GP1O
Mode and Configuration Bt & X 1 , ;X — X 8 ¥ 73 4 Mode 1 Configuration 4> T X, {H /& X} A< 31 H %
P . GPIO 5| A Jo /i fid & TA/ER =0, TR i B (/Onflguratlon VeI BRI AT,

Categories ‘
System Core v [Group By Peripherals v I RCC.0SC32 IN
¢ RCC_OSC32_0UT [JSEN
_MA GPIO_Output |1y
Search Signals BT Reset Stat
=3 eset_State
NVIC rch (Ctri+F [ Show only Modified Pins b Fsmc Ao
i m 2o
V'SES m‘ m !bln u_ ] GPIO_Input
WWDG .
PFOC ion : F GPIO_Analog
Anal > IPF )
— GPIo | ] lvs| EVENTOUT
10 output level Low v L
Timers > GPIO_EXTIO
Connectiity N GPIO mode [output Push Pul ]
Multimedia > GPIO Pull-up/Pull-down |No pull-up and no pull-down v ‘
Security > Maximum output speed ILow v]
Computing > User Label | ] RCC_OSC_IN
Rcc_osc_out  [ZEIEs)

3-24 PrO 3| HEE

MR T B Bt 20K, 75 204 PFO 51 JATC & ki i 482 =X, BROA i Pl o D AR o A B R L B
By OGS B R BB O GPIO_Output B BN S E L AL B .

3. BLER#hiE (RCC)

56 WG| B B 2 5 L 8 75 ZEAL E System Core |1 HY RCC 3, B 41 5 T 2k F2 J 45 SR an il 3-25 Jir
NS AL SERR ERELE RGN R IE . H o High Speed Clock (HSE) #1 Low Speed Clock (LSE) #1743
A5 Disable (25 A AR #8) . BYPASS Clock Source (454 R B 4) . Crystal/Ceramic Resonator
(O TR B 2 b ) = AN 1EI0 . PR 5 2 75 F AR R B W, T 2R A 1) A0S o R CHESED AR ER AR
B (LSE) 5| I ¥4 40220 e BRI ¥ 4%, Fir LA HSE A1 LSE #3% % £& Crystal/Ceramic Resonator,

Clock Configuration Project Manager

Pinout & Configuration
v Software Packs v Pinout

Q & RCC Mode and Configuration

System Core .

High Speed Clock (HSE) lCrystaI/Celamic Resonator v |

Low Speed Clock (LSE) [Crystal/Ceramic Resonator v

-

i RCC_OSC32_IN [{SFS
DMA [ Master Clock Output Disable

RCC_OSC32_OUT |8
GPIO [ Master Clock Output BYPASS Cluc‘k Source
IWDG Crystal/Ceramic Resonator
NVIC [ Audio Clock Input (125_CKIN)
VEES
v SYS

WWDG Configuration

Reset Configuration

B 3-25 HHFERETERS
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4. BEFRARX

PR A E AN 3-26 TR L 28 System Core 2550 F A9 SYS F I xF 18 20T Bl & L 4 2 &
B 1 H 6 T 0, R AR T A 3k CMISIS-DAP 83#5 R F Serial Wire Debug(SWD, #1474k 810 77 =X, fir
PITE SYS Bz B H Debug N k£ Serial Wire #7730, teAd 51 AL E - SWD 183 2] 1) PA13
I PALL AR g X T Re AT TARvE . Wil r X — e B E . S W e S8 TR T
#., 7E 3-26 Y Timebase Source (B FEAT 4P 75 B FRERIAE SysTick E R &%, A B,

Pinout & Configuration Clock Configuration Project Manager

v Software Packs v Pinout

Q S SYS Mode and Configuration i0F Pinout view|
N - B 9
- 5
System Core - Serial Wire g
[ Sy: Disable @
. Timaba S Wire Z
DMA imel aJTAG (4 pins)
GPIO
IWDG WTAG (5 pins)
NVIC ITrace Asynchronous Sw
v RCC NTAG with Trace Synchro(1 bit)
@ sys WTAG with Trace Synchro(2 bits)
WWDG b lJTAG with Trace Synchro(4 bits)
SYS_JTMS-SWDIO

3-26 BEIXAXEE
5. Bi B RGBT &f
NE 3-27 Fros, Bty TR A 28 % 35 HE i A2 g il 4% 4l Clock Configuration #E A £ 45 B 4 ic B 5L, itk
Ab T B R G B A BRAR I R 3-27 TR P SR IRIT R

m STM32CubeMX Untitled*: STM32F407ZETx

= [m]
smz @ File Window Help ® oy x &/

X

CubeMX
m Untitled - Clock Configuration GENERATE CODE
Pinout & Configuration Clock Configuration Project Manager Tools
H 9 Resolve Clock Issues ! !

K 168 | Ethernet PTP clock (MHz)
SIRC —>®
o O ! o 58] roCoressysem e gt

wsi[

- O % FCLK Cortex clock (MHz)

0 e SYSCLK (WHz) | AMB Prescaier HCLK (MHz) APB1 Prescaler

HSE
T e v*i 168 '—?hl‘ v e
Lof32 |- 1wt imercoco e
N |* APB2 Prescaler = =
0o — Loz v T ol pephers o i
Input frequency > /4 v <[>(|ss v 2 v "k
HSE | _ — D — r—
= | @ 52 |- ] e s g
MainPLL o

pes N E

& 3-27 ZE&GMHEE
P e B A5 D 40 v HSE /-8 R SR80 8, IF7E Input frequency #5155 AKE iy ABUFE 8, Fn
BE K SMHz, FEQE R E I RBC/M” “/47,4h SMHz £ 4 385 3R 2MHz, Q4%
“ox N”AE R B BN X 1687, 2MHz 4 168 545 G4 R h 336 MHz, SF@E 5/ P7 i ZEEE N
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“/2”,336 MHz B2 2 M5 W% 168MHz, 2 @244 System Clock Mux i # & PLLCLK, AHB 4
R B RFERIAMA 1, LA SYSCLK Al HCLK B 52 35 o8 STM32F407 # i 4% 168MHz, 25 © 4%
APBI 745 Z 8%k 4, PCLKL TAE T fie = SLVF MR 42MHz, APB2 433 280 2, PCLK2 T4E T i
= SRV 84MHz,

AR A S A] LUK R G BB G S A — R R YE N AR T R BR B R #E CPU W AR, — ik I
e At AR A2 168 MHz, 3X — M 56 1, J2 A o 2 9 2 1 BRON AR M 32, BP0 3R 40 i fiC 3 7
168MHz F 4 I, W AR Z A G, FiR Bl E LI g — 4S5 5],

6. TEEEMRE

FE 58 15 | IA B e UG B B B 2 S, N — PR TR A S, ik ALY Project Manager
PR E N TR B &, QN8 3-28 FToR , 76 22 I & 2 05 R A 3 ASF 3. 43 5118 Project CT.#) \Code
Generator ({4 i) . Advanced Settings (/5 2 3B 100 , — A% H 75 B e B /i i 0,

Pinout & Configuration ‘ Clock Configuration Project Manager

Project Settings
Project Name |0301 Template |

Project

Project Location IC:\Users\851 39\Desktop |

Application Structure lAd/anc ed

Code Generator Toolchain Folder Location ]C.\Users\85139\Desktop\0301 Template\ I

Toolchain / IDE |MDK-ARM v] Min Version

Linker Setting:

Advanced Setings Minimum Heap Size [ox200

Minimum Stack Size [ox400

Thread-safe Settings
Cortex-M4NS

[ Enable multi-threaded support

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

Mcu and Firmware Package

Mcu Reference [sTM32F407ZETX

Firmware Package Name and Version |STMJ2Cube FW_F4 V1.271

Use Default Firmware Location

E 328 IREEEMRE

Project JEI it & F 1] — i N7 B0 & K AE Zebr b 9 oy, BP 8 TR SO Fk . TR kA L T2 6
SR e AR . HA AT A TR AL BR R TR AR THLBE SO AR R A A L. STM32CubeMX
FE TR SO AR B — A A TR 24 Bk i 24 1 SO, T HL e S e e At S 30 4 O AE 3 — SO e I

KT A PN 2] A A AR A Rk G —iw 44 4 2, BRI B9 (2 ) + 55 (2 ) + 2548 +

L‘ WH B, plinAs s a5 H 4 F o 0301 Template, #8505 3 Z56 1AW H , & S JF# T8

A T BRI AR 25 4 S T ) 2 31 2 BN , AR = @ i TR 4 K Template, 3 H £y B 5
B Z R 0301 Template,

T B85 /% W & 3 3% (Toolchain/IDE) 3X — ¥E Wit | 43 T %2, i 41 & HE T $ 21 5% % T o] A1,
STM32CubeMX 3 #i T H 4 A EWARM, MDK-ARM, STM32CubelDE, Makefile 4 Ff, A< 5 { J1] 1y
£ NJT R EE 2 MDK 5. 35, ff L Toolchain/IDE #E30 %6 # MDK-ARM, Min Version 130 42 ] 3¢ B £ 1
R LRBMASH ABZH R P I A V5. 35 X — k0T, HifF 2k £ STM32CubeMX F 3£ 1Y 5557 iR
A V5. 32 AT LA, B AR V5,

fid & 5¢ Project Y& 2 J5 . i T5 Zhc B Code Generator P30 , 3X #4543 e B 5% s BU e F I & & 1 FH ~J
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B0 AS A5 04 AR A= B I8 TOUIC 17 B0 AN 8] 3-29 Bz, L rp B S0 ol T RE 2 i B AL BRUNT

Untitled - Project Manager GENERATE CODE

Pinout & Configuration \ Clock Configuration Project Manager

STM32Cube MCU and software packs

Project O Copy all used libraries into the project folder

I@ Copy only the necessary library files ]

‘ O Add necessary library files as reference in the toolchain project configuration file

Code Generator

Advanced Settings
Keep User Code when re-generating

Delete previously files when not

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

3-29 Code Generator % Il it &

% 1 2 ,STM32Cube MCU packages and embedded software packs (#% 482 F1 4% 4 ) & il J7 28 %
P, @ IEHE Copy only the necessary library files ({0 il 6T 19 SCHF) L 75 W 4= 455 5 i) 2 SCRAR K

% 2 £, Generated files (ZE BSCHF) 7R @EFE X TS H T 4 BRI, 4 %00 A B 2 8] 3% A Bk
Z AT L P CHT R s L BUAR 5 1 OIS 2 KA o v L2 3 RN 4 TR K K T FEy

P48 1 I Generate peripheral initialization as a pair of ‘. ¢/. h’ files per peripheral ] [7] &% b & ol
AHMEEAE L — X o/ WSO, RERIIRIE T GPIO AR5, 3 H iz 8 10 ) 25 A2 B% gpio. ¢ Al gpio. h >3 [R5
P 75 T BT A5 510 46 1 B4 30 AT main, ¢ o7, 3K — BB IR 75 6 o R 2 e AR A e R AR P g ORI
FEAEAT AR R AN S5 W SCOF AL L5 K . O T R T R 0 SR B L A P R 0T, A 2~ 4 TR A ERIA
PRI, JC/0 B

2, T STM32CubeMX ) HAL PRI 1A A0 AT Az 5l i) 4 30 Be B TAF © 28 58 Bl B o e B St 1 A
177 GENERATE CODE #& 4 , B A] A= il fa & M) i Ak AC S i) MDK-ARM TR 30,

3.3.2 MDK-ARM )&%

fii | STM32CubeMX #J 46 fL AN B, 38 Az il — A 2R HIZE 5 & B TR ASEAR . FH P AT DL 42 7 A
M b AT R I A, 0 T AR R T T RCR AR e L A 3 LT 2R U E MDK-ARM 4 A
T 5 v 58 1

1. TEEIREH

STM32CubeMX B4 78 A ARSI &7 18 5 B AR B A TRE & v 44 19 TR SO e, H H S5 0
3-30 R, TRRBINR SCAF R H S A 3 AN SCe fn 2 A3k,

1) Core X 3£

Core SCFISAETA 2 P SCF AL S P F 309 . — A2 Ine SCHFJe , T AR S s 75— 2
Sre SCJE T AECIR ST

2) Drivers 3 3

Drivers 3C 4 J& J& [ {4 B 9K 2 #2 77, B4 & M A4S 7 SR e, o CMSIS A7 il 9 # 3K 3l 72 %
STM32F4xx_HAL_Driver /7 STM32F4 i) HAL FEMWIKSh ¥ . STM32F4 iy HAL FEUK 8l 72 )7 5K 5l
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| ARM Cortex-M4#x AR %t R 18 % &

(4 — A AP BB AT — A PR SO R — A Sk 3 o Bl A T
« v 94 > 0301 Template v O P 70301 Template ...
e 5 Sre T3 FA Ine 73X,
core ; U 3) MDK-ARM X f§ 3£
Inc Core Drivers
i MDK-ARM 3 3¢ #7 it MDK-ARM T 7% 4 ¢ 3¢ fF,
Drivers
- MDKARM  mxprojec Template. uvprojx & MDK5 T.# 344, Template F 31
t
Devit iy N s o N
o e T A7 780 A i R SO BOR R S TV ROR 4y )
S:'MI33F4XX Template.i ﬂ‘ [/‘/{ {1{% Eél] . aXf %ﬂ . heX W‘j/l\jt'ﬁ: o
Include oc
Source 4) . mxproiect X 1
Templates
include . mxproject 5& STM32CubeMX )it & 1,
STM32F4xx_HAL_Driver
e 5) .ioc X1
S:.:gacy Template. ioc SR STM32CubeMX 30 B SC4,
MDICARM SR T MR AR R AT R AT I H S 5O
Template
DebugConfig %HEEE%%J&I$51{£F El]ﬂ‘o
RTE
_Template . 2 . MDK'ARM E}T\ 14: {% Fﬁ
s e EE Wi T MDK-ARM SCEJe b i) T f2 SCF Template.
B 3-30 IREREREY uvprojx. B {F T F AN AT 3-31 BrR .
B C:\Users\86139\Desktop Temp K-ARM\0301 Template.uvprojx - pvision  F1 JF (¥ T-F - O X
File Edit View Projet Flash Debug Peripherals Tools SVCS Window Help SRR
NBE@ & LB | e | PRAR|ESE/FEK® FMRe @-leco & B~
@L&itﬂﬂvr,,zlﬂ[oaonemme M& d2ed¢od THEE
Project W0 | ) stentup stmazraoics | ) maine | T JFiCAE s
a% ijtdi 0301 Template = 1 /* USER CODE BEGIN Header */ i
= &3 0301 Template 2 B/
= & Application/MDK-ARM i b P
. fpp:::':;:lﬁ'c?:“ g * @brief Main. program body
#0 T RTRK | 1 tavtention IRETE TS
LB ot 9 | * Copyright (c) 2022 STHicroelectronics.
& B str2stachal e }l} : All rights reserved.
&5 Drivers/STM32F4xx_HAL Driver 12 * This software is licensed under terms that can be found in the LICENSE file
@) stm32fdxx_hal_rcc.c 13 * in the root dirgcmry of t}"nis software component. i
@) stm3zdoc_hal_rec_exc 14 * If no LICENSE file comes with this software, it is provided AS-IS.
@ [ stm32f4xx_hal_gpio.c ig w
@ ) stm32fdx_hal_cortex.c 17T~ */
1) stm32f4xx_hal.c 18 /# USER CODE END Header */
5@ Diecuss I i '
@ [ system_stm32fdxx.c 21 #include “gpio.h”
& amsis 22
| Bl 23 /* Private includes /
[Enn)m @ 6ooks | {} Funtio..] 1y Templa..| || € e >
Build Output =B

FromELF: creating hex file...

Build Time Elapsed: 00:00:03

7 B X

ST-Link Debugger

3-31 MDK-ARM #H#EF HRE

1) R =

PR L T AR R B L, AR

2) EERE

B FTIF TR BEAS A 2 /MU B L R R = A7 4

SRS T AR AR 7. B F R & B E. A File, Edit, View. Project, Flash, Debug.

Peripherals, Tools,SVCS,Window ., Help 3t 11 4~

3 TE#E

R 4

THAL T3 ARET 7 65 B WA . TEARPR AT AR L BRI A B 4 A AT L S 2
AR AR EEH T A E AR — 2,



3% BUFBRESEBA |

4 IRERKX

AR B DX T BT A A L R 8 S B R BIL R B SC RS AR R —HE, STMB32 T H I & SCAF b T LA
AR AT, HAE— TR b 55 B SO o e A7 o 2. By TR A8 B IX 3 2 44 FR BT T A+ /
— 7 nl LU T s ok 23 20 i SO H sk

E#E Project > Manage — Project items 3¢ i, ot T. B b ) A& & 4% B 7] DL #T JF Manage Project
Ttems XF UG HE W& 3-32 FF7R L 76 B X 3 AE A, AT X6 T F2 SCHF 40 4 4% Bk A & SO Rk 47 B8 sl MG & L 18 ek
SR L B B T AR X,

Manage Project Items X
Project Items IFolders/Extension:l Books | Project Info/l.uyerl
|Project Targets: 73 (X | 4 | ‘GOLDSZ X2 ¥ [Fles: X[+ $
ication/MDK-ARM main.c
gpio.c
Drivers/STM32F4xx_HAL_Driver stm32X4xx_it.c
Drivers/CMSIS stm324xx_hal_msp.c
Set as Cument Target | Add Files... |
o [

3-32 MBS ESEITIEIE

TEJ5 St ANZUTF &, 5 ok g SCF a0t 5 B A s 28 T 00 H 432 25 Rt T DLAE TR A X A A
SCAFJe B BU BRI SO B v A3 2R S A BB A B L A I B i A AT I B

5 REHEER

AR i 48 DX A, T S 1 AR A M R TR B IR H 3 2T A AR — SO B AT 0 SO AR AR S
DT IF o b SOk T G IR 285 G 86 85 SR IR IS T JF 24> 3

o 4 A 0 TR B, A AR PE A TR O AT L E Y . iy Edic>Configuration 2 BT I 4 4R
B E R HE , o AR 2R L 58— AR & Editor, b T B 4 Hb SZHFP SCERE, 7T L Encoding
BEIBEN Chinese GB2312(Simplified) .t AT LT ok 2 4 1] 8 A 45 BE 745 Tab size SN . 4~ A2
R J2& Colors and Fonts, H] T35 4 45 i A9 5 R R0, — i A8 2 2 85 1 A 484 T X 18] 3-33
/R. 1E Windows FI| RAE L FE— K, 40 C/C++ Editor files, f& Ff Element 51 RAE 1 (1) BRINZE I Text,
T Font [ AR 3% £ A R 19 4 55 68, 50 1 i 3 RIAT

6 EEMHX

R DX T 2 TR S . 22RO SRR S g AR R T T KA 48 e 5 g 0 0, O X TR
HEAT S 1E

B Project—>Options for Target SEEATN, 5 Bt T. A A 9 4K BAR, B3 T Alt+F7 BRBE#E 4 aT
PLFTHF TR XS AE , an &l 3-34 Fion . TR AR 2 w2 BN E X — X ESHF TR &, AU
ift 2 A B
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| ARM Cortex-M4iix N=\ 2 4t R 12 1 & FH

Configuration X
Editor Colors & Fonts l User Keywords I Shortcut Keys | Text Completion ' Other I
r~ Window — Element Font
Al Editors A PN Font:  Courier New ... I
Asm Editor files Number
Build Window gﬁaor. Block, Brackets Size: 14
Debug (print) Line Comment Sufe: [Nomal =
Debug Command Window Keywovd | Colog ———————|
Editor Text files Identfier Foreground  Background
Logic Analyzer Preprocessor
Character [—s] s
UART #1 Window Matching Braces
UART #2 Window Mismatched Braces
UART #3 Window User Keyword / Label - Sample
Incomplete Sting
Inactive Text
XiAaBbYy

0K I Cancel I Help I
3-33 HESFRFEEE

Options for Target ‘Template* X

Device Target IUutwt I Listingl User I C/C++ | Asm I Linl(erl Debug I Utilitiesl

STMicroelectronics STM32F407ZETx - Code Generati
ARM Compiler: IU;eddal.lcowpiuvuwnS_l
Use defautt o

al (MHz): |<undefined>
Operating system: [None 2 | I Use CrossMod

System Viewer Fle:  GeeMcollB T EgEncen
[FTazFa0csva || | Posting Point Hardware: [Singe Precision =]
I~ Use Custom File
~Read/Only Memory Areas ——————————————— Read/ereMemonmea!—
defautt offchp  Stat Sze  Statup | | defauk offchip  Stat Nolnit
r nom;| | c r | | r
r ﬁ[— c r e[ [
Vo | —
Fmoml“‘—ml—"‘ lvm1lm[mc—l‘
I~ IROM2: | | » ¥V  IRAM2: |m 1C000 | r
I 0K I | Cancel I I Defaults I | Help l

B 3-34 “TiRIEN ®LEE

ZXFIEHE A Target P F AY Code Generation X1 ¥) ARM Compiler | EHEFH 4 NA]EI, T 15
E TR R gy, 4 D ETSEBR L X A 91545, Use default compiler version 6 fl V6. 16 J&
— Y B34S 65 Use default compiler version 5 #ll V5. 06 update 7(build 960) /& —4> 4 4% ,
HIEAR S,
RS R EE . a0 A R TR R AR B A AR 5, R R R B Y TR i
i 5 FgmiFdy 6 #oAT LL, Zmikas 5 09 9 i3 B RS, (H AT DL AR B SO B B B 22 L AR T PRl
MRS, Bl STM32CubeMX A i TR BRINZE T, AL HERE EFE 4R i 28 S,
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TSR PR G A 6 G R H TR R T AE R C/CH+ R TRk S U C/CH (ACE) , B 1]
DA 3 ot A bR b T A TR T SR P B R R RROAS

TE & 3-31MDK-ARM #4351 T HAL i N —47°8 Build T HAF, Hoap A E g & 3-35 frs,
Build T HAL B 5 MIFEmL . 5 1A A0 G135 45006 o SCOF AN ST 8E 32 F AR g B AR SCfF. 5 2
A A S G BB WO A B AR SCPE L BT IS A 36 5 4 128 (Build) . 55 3 A4S A J2 58 4 13F (Rebuild) T F H
B SCHF AR SCHR A 3 . R AR S B U Gt 135, 1 kGt 135 R0 BT 4 1R R R — R 1, R s T A S
PF2f g e R TROCZHFEE T, A TRRK RS ERFE L ENRERE 2 54 S md it

G IE. 55 AR E IR

%ﬁi¥$/l‘)(ﬁ:u tf%@(ﬁ:@.
S TR — IR
GRS ——— BT
HEgES N T ————— EEE— A (5 k=
fEIlbgmE——————— — NS ¥ EN= 51
TEBERRET TR &
R

3-35 Build TEREGSER

VEFBAE S i Ak 78 op 2 O, AR BEFR 3 4% 5, DUIfBlE T3 G 128 LU ASC PR s G SR FH G 1228 6, PRI A 2 135
A A% B Gt 1F A RE LU TG i T IR i 3 O 2K AR AS Tl A — S TR W AR I i G

PRSP 5. Jidi Rebuild #2481  FFIR I H 4%, 15 2 0 DXt 2 1345 21, W&l 3-36 7755, “0 Error(s),
0 Warning(s) "7~ T REMEAR A & 16 . ] DLAE SL L fli b4 7 0 AR P %

compiling stm32f4xx hal_cortex.c...
linking...

Program Size: Code=3264 RO-data=440 RW-data=12 2zI-data=1644
FromELF: creating hex file..
0301 Template\0301 T s te

3-36 HIEFEHHAO

3. KA RARAFR

HT STM32CubeMX ) HAL JFEFF A& , 7 42 X 72 3 HE QL AR A5 45 0 47 40 A, SR 5 1647 g T2 P AR
fith e 41 21,

1) R4 HF

STM32CubeMX & 1) MDK TR 4 & SO K Hoar dl, BRI Bl an 3k 3-2 B .

®32 IHEGEXHRESH

X 45 4aA X & wWw X I gE
Application/ MDK-ARM startup_stm32{407xx. s i F R Bl so ik
main. ¢ P 30
o gpio. ¢ GPIO &%
Appl User/C
pplication/User/Core stm32f4xx_it. ¢ Hh T IR 55 0T S
stm32f4xx_hal_msp. ¢ MCU 53
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gk
X % 49 A X 1§ & W X 4 15 BE
stm32f4xx_hal rcc. ¢ it HAL 9K 3h S
stm32{4 hal . j RCC 5K 3l 3
Drivers/ STM32F4xx_HAL Driver B e ot
stm32f4xx_hal_gpio. ¢ GPIO #) HAL FEIK 5h 34
Drivers/CMSIS system_stm32{4xx. c STM32F4 £ 48 14

R IR S XXM ARG M R H RS TRE, AR RE—R L, CIBs A HUE—
A~ mainO) pREL, H PR 2 M main O BREUIF U6 AT ), main O PR 9% 5 7E main. ¢ SCHHF RS BB C
VERII

# include "main. h"

# include "gpio. h"

void SystemClock Config(void);
int main(void)

{

/ * USER CODE BEGIN 1 x / //IBPRERFDHEITE
/x PR «/
/ * USER CODE END 1 * / /IBREFEDEER

[ x BALETA AN, UIAR AL TN A B2 0 A SysTick %E If iy * /

HAL Init();

/x TE RGP */
SystemClock Config();

/% BRI A B E AN+ /
MX_GPIO Init();

/ % USER CODE BEGIN WHILE x /
while (1)

{
/ * USER CODE END WHILE * /

/ * USER CODE BEGIN 3 * /

}
/ * USER CODE END 3 x /

}
void SystemClock Config(void)

{
/AR5 4
}

void Error Handler(void)

i /71005 4w

X main. ¢ SCEEHE— 22007 - SCRE T 264207 main. h Fl gpio. h B SO, 8 &iBm) i SC k4 H A
7 % #E Open document ‘main. h” 74, £ VEJ7 i W& 3-37 iR . FTJF main. h k30, o JEAR 5 0] 50
main. h FL TAEREE stm32f4xx_hal. h 3k 3CF, FF X main. ¢ & 0 sREGHEAT A . JHIRVEE Y 5 ik
¥TIF gpio. h 30, AT 50 L R TAEZXT gpio. ¢ & XM R EHEFT A B

PR mainO REF G 8 B R 38 25 B s A £ REIT . 7€ mainO K50, /A
HAL_InitO#®I 416 HAL F, I8 2 & A7 B A 4h i P b5 1k Flash #2 11 B0 B R 48 2 B 8% SysTick J&
A 1ms, W SystemClock_Config O PR HE 17 R G B 80 e B, HARIE & i STM32CubeMX # 38 FH 1%



ESEE
STM32CubeMX # #& FH /7 5 22 4 il

P H MX_GPIO_Init () R

83T WHHUE

B PGB RS GPIO 5 B

RESERAANT |

10046 4E . 91 46 AR

E C:\Users\86139\Desktop\0301 Template\MDK-ARM\0301 Template.uvprojx - pVision — O X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NS G| % LR[9I 0| e | PRRAR|EEEG @ ERelle
Project BE ) statupstmizaonoes ) mainc | Jmainh | 00 wx
=% Project: 0301 Template (=] 1 #include “mafin. h’ 7S
143 0301 Template 2 #include “gp  spiit Window horizontally
& &5 Application/MDK-ARN 3 void Systen(
[ startup_stm32f407x 4 1{nt main(voi Open document ‘main.h”
- 58 = =
= &3 Application/User/Core 6 /* USER C0 Insert ‘#include file >
@ ] main.c 7 Toggle Header/Code File
i 8 /* USER CO
@0 gpio.c . 5 P _ .
@ L] stm32fdocit.c . .
10 /* Reset o Enable/Disable Breakpoint ctri=F9 Jate
2] J stm32f4xx_hal_msg 11 HAL_Init()
= (&5 Drivers/STM32F4xx_HA 12 Refresh Source Browser View Shift+Alt=F12
@ stm32fdoc_hal_rec. ii S/ * C;E{lg Update Source Browser Information  Ctrl+Shift+F11
@ \_1 stm32fdxx_hal_rcc__ | 15 ystel o9
@ [ stm32fdxe_hal_gpic 1 s — T Insert/Remove Bookmark Ctri+F2
@ [ stm32fdxx_hal_cort 17 | MX_GPIO_In 9 UYnde ERE
@[ stm32fdoc_hal.c ig Jop—  Redo Cri+Y
7= Drivers/CMSIS . 4 Cut Ctri+X
e = 20 | while (1) | ° ’ .
= 0 e “] ~ 7 A1 M r =3 Copy Ctrl+C %
Proj... Books un... | Uy Tem... | @ Paste eV
Build Output Select All anea [ 2 H
FromELF: creating hex file... A
"0301 Template\0301 Template.axf" - 0 Er Outiining ’
Build Time Elapsed: 00:00:01 Advanced »
L 2
< >
ST-Link Debugger

& 3-37

EESEARMNIGER LA T main. h L34
PR%I SystemClock _Config () f& B # % X 7E main. ¢ XFH . HBIMNE A —

A5

Kb ¥ pR AL Error

Handler O WAFHAE main. ¢ 11,1 GPIO #14H 4k pR %L MX_GPIO_Init O fFHLTE gpio. ¢ XA,
MEAMEAFE MX_GPIO InitO M

‘MX_GPIO_Init’3

BOEAD , a] LUK SRR B T R 2 Fr LA 5 . 1% $ Go To Definition of
SEH B AT ST I R BT HE SCF gpio. ol I R A B BREL AT 7E A7 B L QiR 3-38 BT

ﬂ C:\Users\86139\Desktop\0301 Template\MDK-ARM\0301 Template.uvprojx - pVision = a X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NBSE@| % b@dl9 o EX /= 11z | @ soo00o0u FEYAE
Project 28 ) mainc v X
a% ?’°j=¢°3°‘ Template - 10 /* Reset of all peripherals, Initializes the Flash int A
=& 0301 Template 11 HAL Init();
2 &5 Application/MDK-ARM g PR N —
onfigure the system cloc
fA07x .
-l startup_stm32i40 14 | SystemClock_Config();
=i Application/User/Core 15
) main.c 16 /* Inltlallze all configured peripherals */
[ gpioc 17 | MX_GPIO™
5 18 Spln Window horizontally
) stm32fdxx_it.c 19 /+ USER
2] J stm32fdxx_hal_msg 20 while ( Insert ‘#include file’
2 & Drivers/STM32Fdxx_HA 211 Toggle Header/Code File
) stm32fdx_hal_rec. 22 /* US
) stm32fdxx_hal_rcc_ %i J* US L4 ¥ =
J stm32f4xx_hal_gpic 25 | Enable/Disable Breakpoint Ctrl+F9
| ] 5"“3]2"“ hal c‘:“ gg ] /% USER Refresh Source Browser View Shift+Alt+F12
St ~
=] Proj... oBooks {}Fun...| Oy Tem...| || € Update Source Browser Information Ctri+Shift+F11 ff
— Go To Definition of 'MX_GPIO_Init’ F12
= GoTo of ‘MX_GPIO_Init' Ctri=F12 =8
Go To Next Reference of "MX_GPIO_Init Ctrl+Num + ‘
Go To Previous Reference of ‘MX_GPIO_Init' Ctrl+Num -
Show All References of "MX_GPIO_Init Ctrl+Shift+F12 -
<
T Insert/Remove Bookmark cti+F2 fer
3-38 A& R EFEGSHITHE
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| ARM Cortex-M4#x AR R 4 JR I8 M N F

BRI MX_GPIO _Tnit O JEAAD AT A0, I 3228 T A/E 60 45 I o O B, i & PFO WG AL B,
GPIO %JJilu P A A 1 A AR R KB R T HAL_GPTO_Init 58 505 | 0D 404k
BRI B STM32CubeMX A i AL I 4R A0 AR AR P HE S, 2252 Bis 55 F2 1h Dh E L 38 7
FEMCEERD B — R, B THERGRIT S B P e E SR G SR IR AT RCE O TR
EFH P 40 5 R P R 22 OB G & S 0, STM32CubeMX 76 4R B TR I B4R I — A AR e 1048 . FH Tl i
P RS,

g DFEF VA — ST R P B L USER CODE BEGIN FF#5. % USER CODE END
@ 50,0 main. ¢ B A IR 43 . FH P L Z0R R R S TR X PR A T Y oh ] A5 D)

B R AR AR R R

2) KWBAR
it b v ik 2 )5, PFO ﬁ?tﬂ%?—%ﬂﬁ%%¥ 2T BB AR I A% Flash /A&, L1 84T
Je—HAER . T IZI BT — S s il S AR ik L1 R —E JE R R e s 4

MDK-ARM R H 4175,

5148 % GPIO 5 3 1 HL S B8 HAL_GPIO_WritePinO & # 8] main. ¢, A d7 1T P R %0E X,
EHLI6E

24, T B A R AR R A T A R e S R RN BRI S — A S U R U i T HL P
f49, 7T LAEL GPIO_PIN_RESET 1 GPIO_PIN_SET F# 2~ —,

55 3 .5 HAL_GPIO_WritePinO) B 4. {fi PFO LAl L% 5 s, B L1 #8747 Al DR K

55 A B NORT S L1 F5 R KT R BN KR Br A S B N B AR P DA B, SE R AR
T R F R AR R U AR RS AR I R .

int main(void)

{

/ % USER CODE BEGIN 1 * / /IAREFDHE
uint32 t i;
/ % USER CODE END 1 x / //BREFDA

HAL Init();

SystemClock Config();

MX_GPIO_ Init();

/ * USER CODE BEGIN WHILE * / //RAREFDHE

while (1)

{
HAL GPIO WritePin(GPIOF, GPIO PIN 0, GPIO PIN RESET);
for(i=0;i<12000000;1i++) ;
HAL GPIO WritePin(GPIOF, GPIO PIN 0, GPIO PIN SET);
for(i=0;i<12000000;i++) ;
/ % USER CODE END WHILE * / /IRAREFDHE

3.4 CMSIS-DAP i &5 & H

1 % R AU IF BB 2% CMSIS-DAP 4 it 28 . 7T LUK HL VR 8] MDK 42 5 IF % R 85 b L i
{2 IR ST-Link . ULINK 458 28—k .

3.4.1 RS ERS Mg

R A BT, 5 B T USB KU 28 4 % 3 JF & AR PC. 5 L 2



3T BUABRESEANT |

Windows 10 DL F#AE RS, NS A sh 2207 R ah B )5, Wil & 2 PR 3K 3 . 412 2 Windows
THAERGE 0T T2 R B AR VA B TR IR S AR e ) B R 0 B gl SO R AT 58 Ak
3.4.2 WAL E SRT T
TH MDK-ARM T #, ¥4 Project—>Options for Target £ ¥, o B o T A2 i {1 & B g, 3047
T Alt+F7 Py a] DT F TR 5507 X35 4E , an &l 3-39 P,

Options for Target ‘0301 Template' X
Device | Target | Output | Listing | User | C/C++ (AC6) | Asm | Linker Debug |Uti1ities |
(" Use Smulator  with restrictions  Seftings | & Use: |CMSIS-DAP Debugger 3 Settings I
™ Limit Speed to Real-Time SHuKPm Cortex Debugger ~
MSIS-DAP Debugae -
¥ Load Application at Startup ¥ Run to main() pdeLINK/JTRACECmex b main()
Initialization File: Initializatic Models Cortex-M Debugger
ST-Link Debugger
[ _| Edit | | NULIk Debormaer J Edi. |
’ Pemicro Debugger
Restore Debug Session Settings WSLabsUDADebugger
IV Breakpoints IV Toolbox v Bnmgaﬂerflmm Debugger .
[V Watch Windows & Performance Analyzer Vv W
[V Memory Display [V System Viewer ¥ Memory Display V¥ System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
ISARMCM&DLL IREMAP -MPU ISARMCMJ.DLL I-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCM.DLL IpCM4 ITCMDLL IpCMd
[ Wam i outdated Executable is loaded ™ Wam if outdated Executable is loaded
[ 0K I | Cancel I | Defaults I
3-39 I*E ” SE -k OF s,

PEFE Debug I, ¥EH A7l Use ML BEH L . 76 47 30 19 K $37 81 % h £ £ CMSIS-DAP Debugger, Hi
i Settings ¥4, 7 PR 0L T35 B XSS AE L AN 3-40 FiR

CMSIS-DAP Cortex-M Target Driver Setup X

Debug ITrnce | Flash Download | Pack |

~CMSIS-DAP - JTAG/SW Adapter — - SW Device
CMSIS-DAP X IDCODE | Device Name ] Move
ﬁlﬁﬂi_ SWDIO | ® (x2BA01477  ARM CoreSight SW-DP Up |
oo D cm.-nl
|ID CODE I
vian ation Device Name I
Max Clock: [10MHz _+]
Add | | Delete | |Update | AF: [Bx00
—Debug
Connect & Reset Options Cache Options Download Options
Connect: |Nommal _v| Reset: |SYSRESETREQ v| | | W Cache Code I~ Verfy Code Download
I7 Resct e Cornocd ¥ Cache Memory | | I~ Download to Flash
™ Log Debug Accesses | Stop after Reset

0K I Cancel | Help I

B 3-40 “FIKIETE B XEE
451 E Debug ¥E3 R, 75 CMSIS-DAP-JTAG/SW Adapter 33 [X 35 , % £ B AR iK% 4 CMSIS-
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76 «| ARM Cortex-MA#x AR Z G5 Z N A

DAP_XH . #8105 44 PR 72 I 10 9k 3 R )y rf o S, BRIA D CMISIS-DAP., Port S i 7 AUk £ . il 4% 15
FEMERS R B SWD U, WA JTAG N8, ir Ll Hg s SW, B #0155 %% Max Clock %
£ 10MHz, 5S¢ EiR 1 ETE SW Device #E 1 X I 23 W R P81 5 )3 91 5 Rl 44 FR s U 1)

H KX E Flash Download ¥ 3£, @ & 3-41 ff78 . 7€ Download Function $E I X 8, A 3 4~ T #
B B9 B4 . 43 ) Erase Full Chip(4:its A #%) JErase Sectors( R R B X) . Do not Erase (AS#EAT
R AL 3 B8 2RIN X B Erase Sectors B[, £ AY Program (i) #l Verify (£ 56 1 A4~ 52 1 2 ZRIA
IR B T EH Reset and Run(E A I3z 1) #emi wt v, A IR 88 T 88 2 )F B4 MCU Jfia 17,
MDK-ARM 2R 4t i 28 8 [ s B8 SRAM Al Flash #7625 19 /N R ik 8 6, R0 3

CMSIS-DAP Cortex-M Target Driver Setup X
Debug IT{‘qg Flash Download ly.,,], l
~ Download Function RAM for Algorithm
) (" Erase Ful Chip W Program
g  Erase Sectors [V Verfy Start: [(x20000000  Size: [0x00001000
" DonctErase [V Resetand Run
P ing Algorithm
ipti | Device Size | Device Type | Address Range |
STM32F4xx 512B Aash 51 On-chip Aash 08000000H - 0807FFFFH
&al:l Szezl
add | | Remove |
0K I Cancel I Help |

3-41 Flash Download 1% Ifl &
SR F RIS E, o T B A Rebuild #2 4] . .5 Flash—>Download S8 & T. B H AY Load
FRH Y B F8 PLslsd BT R T # L e R E AL MCU Jfis 47, WAl 3-42 fron . W IF s 1730
SRR AR A RGBTSR R B SRR Y B A B U H AR

C:\Users\86139\Desktop\0301 Template\MDK-ARM\0301 Template.uvprojx - pVision - m} X

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NBE@| ¥ LR 9 o= |Pd BB R|EE/ENG B crorno MR Q-
@Lﬁ@“'t"‘é'his‘omﬂ‘empme vﬁ[ﬁ%.vm

T #H ) mainc ) gpioc | ] stmizenchalgpioc (] Stmsdochalconth | X

2% Project: 0301 Template - 1 #include "main.h”
=45 0301 Template 2 #include “gpio.h”
&5 Application/MDK-ARN i void SystenClock_Config(void);
D startup_stm32640% B int main(void)
=& Application/User/Core 6
A i 7T /* USER CODE BEGIN 1 */

| J =1 R T0 nint32 t i v
= Proj... eBooLs {}Fun.. OyTem... < >
Build Output Lo x |
Build Time Elapsed: 00:00:01 ~

Load "0301 Template\\0301 Template.axf"
Erase Done.

Programming Done.

Verify OK.
Application running ...

Flash Load finished at 08:12:08 -

CMSIS-DAP Debugg
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3.5 HEZRIGING

3.5.1 gRikdsiiit
MDK ARM % 1% 28 25 6 B 5 FC B HEAT 2 356 U0 1L » L 315 5 407 9 2 il 01 AF [ 2
B, A,

a=2;a=3; b=4; b=5;, c=a+tb;

AR AR

HIFSRMAE volatile XEF

a=3;, b=5;, c=a+tb;

it — >k AR BE AL AT I R A5 B AL, 42 T AR PR AR . B R R AT T ] g R A 0 Ak 5
B, SR EE AT L A A5 2 R IR PR — 20 AR

i PR A LA DR/ T ARRD 25 6] BT T AR T s AT B AR AR AR T AT I A AR AR O E L 1 HLA e
GRARVFRACH . IR B A I AL g 25 0 A8 S AT A e 7 B YRR N

3.5.2 volatile @kt

1. volatile B E A #E &

volatile BN 5 28 1 ANFRE B9 . fRT LML UG o 502 AN L1 g i A AT AR Ak B A Ui BB 3 18 2 volatile
708 b L S 0 20 T DN PR A7 B8 B A e T B B B e, TR A SUTT &, volatile BT E R T
NS4

(1) AT R 55 2 1 v A8 v ) A ol R 0 A U ) 728 i

(2) ZAE55 45 T A 55 [ = i hr ok

(3) F-fith die Wl S5F 1) B8 17 27 A7 8%

2. volatile Rz i 241

X AT SR L1 JE N R E L 7 [F]— 6 7 & R R 2 R PR, BT g O Ak i B
A AS ] s DN R R P P S 22 S A0 ) o SR 2 A0 ZaE e B JB) A 52, LT B0 volatile G 8 46 1 476 2 A8
SR SCRIVAT , e B 20 335 2 8 A B0 L AT Ak, AR TE A an R .

volatile uint32 t i;

B TACAZFE A 7 HAL FEP 45 T volatile JCHEF 1Y 725 € S0, BT QT L 32 2 10 G 6 5
T RE LR —FE

# define IO volatile

RENE

AFEEHABT IHFL>AL.F 1IF2NERASJANXT AT RGAF AP FEBANBT 4 AL
RO FFMTHHME AR S AR ERE BHIFOF L@k, RARFLHESRAMLFY
A F STM32CubeMX # HAL BF X F X ZFXELAEB TN ERG T LT, %20 NEZKRHEFTR
ZR5ERE,Fmit T JRE.STM32CubeMX, B4 & \MDK-ARM #= 33 44 &, 89 & 5, F M4 4 3 2w , i
HAFTRERSF S RBEEFHEATAER R, TR, FH3FrNEABLT—AFERB E4, 5
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78 «| ARM Cortex-Ma4#xz AR Z SR IE & N A

f# T 4 ATiE A STM32CubeMX & R AT 4 4L R A, 5 £ MDK-ARM # 47 R B 20 2%, % % M A 2 )6 B T
BAT,RB o R A2 S RAXIT A T ELE, LA RIFG 5H &L

BERRE

(1) STM32 FF & 7 X F ATk E bk, & A 2 ) 5k s 69 2R — FF 2
(2) STM32 FF & 7 X P TH MM RIF T LA LE R GG 2R —F7
(3) STM32 /= S &k b oIk 2k & 5) SR A 47 4 2 LA HAL A9

(D) RFRFEABH T ETHREM, TREMFE0OHE,

(5) ABAHWH TG A E—ANATRRAB,FFRIELEMHME,
(6) FFRR HIFHNRBBATHEF.RAHIFZHEEEF,

(7) ¥ CMSIS-DAP X % if m it MDK-ARM, 3 F #42 5 ik ,
(8) AT IF TR BATRAG 57, I 7] 55 — i W og beik 2 R AR AL H 5T,



