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3.3 STM32CubeMX

TCie 2 TF AE 48 I R B2 S br v A1 P pR BI04 R 2 A7 4 A DG A
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3.3.1 TEFZIE STM32CubeMX

STM32CubeMX Al DL ¥ B B T 0 % % SCfF, b nl DLAE — 28 JF & 38 32 & 2
STM32CubeMX $ft =R 11 R GE 107 + WA A& 3. 3. 1 Fr 7 — MBE3k 4 05 7 45 A R 48

FR) BB RUAS T 3
RS Dl HEm - TR Al versions
+ STM32CubeMX-Lin STM32Cube init code generator for Linux ST SRR
+ STM32CubeMX-Mac STM32Cube init code generator for macOS ST PRI A
+  STM32CubeMX-Win STM32Cube init code generator for Windows ST A

3.3.1 STM32CubeMX 12t = iR 1 &R ZK A

T s Wil 2% 30 F . STM32CubeMX 222 FLmin & 3. 3. 2 i, B — A
K 3.3, 2Ca) Fias , By “Next”, J5 SL WA Ph i 77 2oy [ 3 L e 3/ 20235 o B 58 i, AN il
LA H ook AN ENUE SR AR T R S, R R — A A 3. 3. 2(b) TR,

& STM32CubeMX Installation Wizard = X

|
Welcome to the Installation of STMI2CubeMX 6. 6.1 m

r Starting STM32CubeMX 6.6.1 installation
> /4
Lo.cugmented

The homepage is at: hittps:/www.st.com/stm32cube

() Fext ® uit
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3.3.2 STM32CubeMX L HERH



& STM32CubeMX Installation Wizard
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Life.ougmented

STM32CubeMX Installation done

Installation has completed successfully.

An uninstaller program has been created in:
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C:\Program Files\STMicroelectronics\STH32Cube\STM32CubeMX\Uninstaller ‘

. = Generate an automatic installation script ||

ST

@ Done
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B 3.3.2 (&)

Ja 3 STM32CubeMX J5 AN 3.3. 3 Fias, ZMAFTHFE8 TR, Pl s TR,
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S L

B AR A (MCU BshE) , a4 “INSTALL/REMOVE” )5
BN 3. 3. 4 PR B R HLXT B R P R SR Bh R e e B ], SR A b A9 “ File” 32 A
LR AL 5 TR SCEA SE R AE , “ Window” F1“ Help” 3¢ B2 S 4t — Sb 7 11 Fn el Bl 154 .

[ STM32CubeMX Untitled — o0 x
@ File Winds Hel ‘
Mt\ljli;.ui“ ! o P @ n ° ’ .k ,’
Home >
Existing Projects New Project Manage software installations
Open Existing Projects E&‘ Check for STM32CubeMX and...

I need to

ACCESS TO MCU SELECTOR

T Board

ACCESS TO BOARD SELECTOR

n Example

ACCESS TO EXAMPLE SELECTOR

CHECK FOR UPDATES

Install or remove embedded so...

INSTALL / REMOVE

T & T
i 1 ore ptace >

3.3.2

3.3.3 J33h STM32CubeMX

HE—T STM32CubeMX I8

EHSRE

Bt STM32CubeMX T HA = F . —RH T STM32 £% MCU I H; —
EHERT ST Ar AR H; = @i T HAbL A " MCU i % 3 STM32 &%
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[} Embedded Software Packages Manager b

S$TM32Cube MCU Packages and embedded softy packs rel
& -
s

Releases Information was last refreshed less than one hour ago

Cube MCU Packages | &/

- Description Installed Version | Available Version

¢
»  STM32F3
v STM32F4
O STM32Cube MCU Package for STM32F4 Series (Size : 773.0 MB) 1271
Details

3.3.4 B H“INSTALL/REMOVE” /& @E

MCU W3 H, AT HEIET STM32 &%) MCU #3 H , 76 STM32CubeMX (1) )3 3 % ifi
B “New Project” F & #“ACCESS TO MCU SELECTOR”#%4f , # A MCU # 5% £ 7t
M, A 3. 3.5 AT /8, £F “Commercial Part Number” J5 % A A & B MCU B 5, i i% 5|
MCU #5538, sk 54 | 3. 3. 6 A I 1 B9 “Start Project”, 3t 40 & 3. 3. 7 Ar /R B9
MCU B & # 1

1 New Project from a MCU/MPU X
MCUMPU Fitters
[a E." ) Featu Block Diagr Docs & Resour CAD Resour | Datash ] Start Proj
Commercial STMM—V‘
Part Number
STM32F429AGHG
a STM32F429AGHGTR
STM32F429AIHG
PRODUCTINFG |STMIZF429BETS » l
STM32F429BGT6 |
Segment STM32F429BIT6
STM32F4298IT7
Sedes STM32FA29IEHG
Line STM32FA29(ETG
STM32F429IGHS ‘with comprehensive STM32Cube ecosystem
Marketing Status = & . e
STM32F429GT6
Price STM32F4291IH6
pF— STM32FAZ9IHETR MCUS/MPUs List: 37 items Display similar items ¢ Export
bl -nmmm
Gor STM32F4291T6) 11 STM32F429AGHG STM32F429. UFBGA 169 7x7x0.6 .. 1024 k. 130 180 M.
Coprocessor STM32F429NEHE 77 STM32F429AGHETR STM32F429... Active 9.0364 UFBGA 169 7x7x0.6 P... 1024 k... 256 kB... 130 180 M. l
STMIZFAZINGHE r STM32F429AHE STM32F429... Active 10.2263 UFBGA 169 7x7x0.6 P... 2048 k... 256 kB... 130 180 M
STMI2FA20NiHG fr STM32F429BET6 STM32F429... Active 8.8877 LQFP 208 28x28x1.4 ... 512 kB... 256 kB... 168 180 M
el il STMIIL2NE) " fr STM32F429BGT6 STM32F429... Active 10.0775 LQFP 208 28x28x1.4 ... 1024 k.. 256 kB... 168 180 M
Flaah: Fiom 51210 2onen et HOTR ¢r STM32FA29BITE STMI2F429_ Actve 112674 LQFP 208 28x28x1.4 . 2048 k... 256 kB... 168 180 M.
o 4 11 STM32F429BIT7 T STM32F429. Actve 120562 LQFP 208 28x28x14 .. 2048 k . 256 kB_.. 168 180 M.
11 STM32F429EHG STM32F429. Actie 8382 UFBGA 176425 10x10... 512 kB... 256 kB... 140 180 M
EEPROM =0 Byes) ¢ STM32F429ET6 " STM32F429.. Actve  8.2928 LOFP 176 24x24x1.4 .. 512kB... 256 kB... 140 180 M.

E3.3.5 MCUBES®RERE
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21 New Project from a MCU/MPU X

MCU/MPU Selector

MCU/MPU Fil
@ Ed 9 Featu... Block Diagr. Docs & Resourc. CAD Resourc. [E] patash [ E:] [ start Frgj
¢ [sTM32F07IGTE ~ [ STM32F4 Series
Part Number 4 '
High-performance foundation line, Arm Cortex-M4 core with DSP and
Q| M STM32F407IGT6 FPU, 1 Mbyte of Flash memory, 168 MHz CPU, ART Accelerator,
Ethernet, FSMC
PRODUCT IO e I [AcTive] Unit Price for 10kU (USS) : 8.7517
Segment > ';'){gg:;':n'“ mass . LOFP 176 24x24x1.4 mm
Series >
Line > The STM32F405xx and STM32F407xx family is based on the high-performance Am® Cortex®-M4 32-bit RISC core
operatlng at a frequency of up to 168 MHz. The Cortex-M4 core features a Floating point unit (FPU) slngle precision
Marketing Status 5 10 i 5 s SN e R B A A BN S AT 8 NV S B A
Price >
P N MCUs/MPUs List: 1 item Display similar items h Export
ackage
e e T T
Cars STM32F4071... Active. 87517 LQFP 176 24x24x1.4 ... 1024 k... 192 kB... 140 168 u
Coprocessor >
MEMORY v
Flash = 1024 (kBytes)
[ 4
1024
EEPROM = 0 (Bytes)
[

3.3.6 ZEEMCUEGHE®

[ STM32CubeMX Untitled: STM32F407IGTx - o x

File Window Help @ n oy 'k ‘7_’

System Core >
Analog >
Timers >
Connectivity >
Muhtimedia >
Security >
Computing >
Middleware >

STM32F407IGTx
LQFP176

@ I @ w g a 2

3.3.7 MCUBRER®E
MCU it & S 18 A 45 PUHE 43 . 51 5 B & 18 “ Pinout & Configuration”, it & MCU fy
RGN SN G i B G E 51 Clock Configuration” . L8 MCU 4 i 4 {5 5 3% 5
T H”QIE%LE“PrOJect Manager”, X 5 H #£ 47 1% & ; T HF M “ Tools”, X MCU 3 #& 45 14
AT 534 o

3.3.3 STM32CubeMX IMBigZ & Kl

I i 8 RO A s Bl R STM32CubeMX i HEL B HiE., A6 W& H
B 3. 3.8 B . & A B IR 4 S B R LR PH10.PHTT A1 PH12 5 BEIAH % .



2 4| EFRZRITSEY

1. Pinout & Configuration i%Z & vee &
T 7
Pinout &. Configuration X & KM & ZE &L ¢ W Dl > FELD
(System Core) ., £ fl L % ( Analog). & ] #% 7
R2 D2 ]  PHII
(Timers) . H B¢ (Connectivity) . Z & (Multimedia) =
SRS SR TR S FR Rl R A -
B B BT I e i PE AN NI 3.3 9 R M8 RERERE

STM32CubeMX ) f K I HE 3t 52 45 B AL 305 10 0 B 0 5 PR 1 30 02 R B
I O MR T 403 02 5T M

'ﬁ STM32CubeMX Untitled*: STM32F4291GTx

=
sTmM32 W File Window Help
CubeMX

Clock Configuration

v Software Packs

SYS Mode and Configuration 4
Categorles “’:
System Core i Debug |D|sab|e v ‘
i [ System Wake-Up
DMA Timebase Source |Sy5T1ck v ‘
GPIO
IWDG
NVIC
RCC
@svs ]
WWDG
Analog >
Timers >
Connectivity >
Multimedia >
Securty > |
. Warning: This peripheral has no parameters to be configured.
Computing >
Middleware >

3.3.9 Pinout & Configuration & & [X 15

FERH STM32CubeMX #4735 H JF & B, SYS Fl RCC J&: AT faf — A>3 H #0200 52 1%
RREEL, SYS BB B ANE 3. 3.9 FroR . 3 B R a4 1 R B R AR 5 R H B
FFLOKEE 3. 3.9 Wi Debug J7 2 H “Disable” 8 H “Serial Wire” , i HEAZE, RCC FHk
T E RGN BRI AN A 3.3, 10 s, AT H 1R SR B R R B A0S e A
WL LB 3. 3. 10 firzn High Speed Clock (HSE) | “Disable” 2t i “ Crystal/Ceramic
Resonator”, HAx 5 B AL,

AGIR ST GPIO S, BT LA B3 & GPIO i, #idi &l 3.3.9 1 System Core
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m STM32CubeMX Documents.ioc: STM32F4291GTx

STM32 ﬁ File Window Help
CubeMX

STM32F429IGTx Documents.ioc - Pinout & Configuration

Pinout & Configuration Clock Configuration

v Software Packs
RCC Mode and Configuration

Caiegories | A->
System Core - High Speed Clock (HSE) ‘Dlsable v ‘
N Low Speed Clock (LSE) ‘Disable v‘
DMA [ Master Clock Output 1
GPIO [J Master Clock Output 2
IWDG
NVIC O Audio Clock Input (125_CKIN)
v SYS
WWDG
Analog >
e ,
Reset Configuration
Connectivity >

@ Parameter Settings | @ User Constants | @ NVIC Settings

Multimedia > Configure the below parameters - ‘

® ©
Security > o
~ System Parameters

Computing > VDD voltage (V) 33V
Instruction Cache Enabled

Middleware > Prefetch Buffer Enabled
Data Cache Enabled
Flash Latency(WS) 0 WS (1 CPU cycle)

~ RCC Parameters

3.3.10 RCC #HiZEHRHE

T A GPIO #Ede, iT LA 245 28 GPIO i FE & B E, X2 SYS BEE H R H & 1
P E T PAL3 A PAL4, RCC & 8 fif A A1 & v i a0 055 1 7 PHO A1 PHIL,
& 3.3.11 fiR,

A=A RO WA RS T PHI0.PHLL Ml PHI12, fF LLE 75 B 5% B X =4 1,
FERE 3.3, 11 Wl 47 R 5t o i PH10 5 A, 78 550 A9 3% 300 rp 3845 GPIO _Output " #E 5
BRI & 4f 7 PHI10, Q& 3. 3. 12 iR, & BIEAEAY 7 ok PHIT R PH12 35 8 i A

& 3. 3. 12 thE A “GPIO Mode and Configuration”#% & X 84 5| i PH10.PH11 #1
PHI12 514 &% % 0 LEDO.LED1 il LED2., 15 & 5 5 % X 8 Wi 3. 3. 13 frs . X AR
B AL SR . DUSTE S HLAY I TR P i AT b LEDO  LEDL A1 LED2 AR T 2 28
SIH PH10.PHI11 F1 PH12 (85, B2 5 AT e o

2. Clock Configuration i% &

Clock Configuration % & FEH 2 E B R AL RGN 80, 72/ 3. 3. 12 #d “Clock
Configuration” )5 H B UANE 3. 3. 14 Fros FL1a, 1 JC7E HSE B 2230 19 “input frequency” 4k
B A B AR B SEBRAUR BB TSk BT R AR 25MHz f iR R % 2%, T LU A <257, AR
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B STM32CubeMX Documentsioc™ STM32F4201GTx

§TM. ﬁ File
CubeN

Documents.ioc - Pinout & Configuration

>onfiguration
v Software Packs v Pinout
GPIO Mode and Configuration

Group By Paripherals

e

Search Signals

DMA
[each (G| [1 Show only Modified Pins
? C |

[ Pintame | SignalonPin [6.[ [ []]

o

FEFEFFTFFFFFFTT EFFFEETTFFTFFET]

¥ PHOIOSC_IN RCC_OSCIN  nia
¥ oG | PHUOSCOUT  RoC_OSCOUT wa O
S
Analog
Timers 2
Connect.. >
Multime... > =
o | STM32F4291GTx
ecurity

Computi__. > y LQFP1 76

Middlew... >

PERERERERERERERERERRRERREERERREERERERERERERE]

3.3.11 RCCiIEZE®HEHRT PHO #1 PH1

STM32CubeMX Documents.ioc': STM32F4291GTx

STM ﬁ File Window Help
CubeMX

STM32F429IGT: Documents.ioc - Pinout & Configuration
Pinout & Configuration Clock Configuration | Project Manager
v Software Packs v Pinout
{5 Pinout view System view
System Core [Group By Peripherals
B | o crio ® SY
DMA |
Search Signals
[
NG [Szarch (ci7) ] O] Show only Modied Pins
|
i L IS lcp Jort JoPl fua_Juse o I
oo \PH10 n/a Low Out._No_. Low [&] ‘
Analog > 32 29IG I x
Timers >
Connectivity >
|
Mutimedia > |
Secuity > Reset_State
DCMI_D1
FMC_D18
Comput > x
ki | LTDC_R4
Middleware L | Thes chy

GPIO_Input

GPIO_Analog
EVENTOUT
GPIO_EXTHO

-

i

put [

(2] Select Pins from table to configure them. Multiple |
|

GPIO_Out

3.3.12 i&E PHI10 A “GPIO_Output”i% I

il FUR R GPIO By 3 6 B b 331 2 T e gk 225K, v 7 HCLK (M H2) 5 Fl P (180M Hz)
wE 150MHz,
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GPIO Mode and Configuration

lGroup By Peripherals

= |

Search Signals

[J Show only Medified Pins

Signal on Pin GPIO output level GPIO mode GPIO Pull-up/Pull-down [ Maximu.... [User . JModif_}

PH10 n/a Low Qutput Push Pull No pull-up and no pull-down Low LEDO /]
PH11 n/a Low Qutput Push Pull No pull-up and no pull-down Low LED1
PH12 n/a Low Output Push Pull No pull-up and no pull-down Low LED2

3.3.13 & &5 B PH10.PHI11 #1 PHI12 By 3 &

] STM32CubeMX Documents.ioc®: STM32F4291GTx

File Window Help

STM32F429IGT: Documents.ioc - Clock Configuration

Pinout & Configuration

STM32
CubeMX
Home

Clock Configuration Project Manag

o] 9 Resalve Clock Issues
RTC Clock M
2 — ()
Input frequency
LSE
1000 KH; st
LSIRC l—> ®
- » fompe
e
System Clock Mux
HSIRC
HSI
g (@)
16 MHz SYSCLK (MHz) AHB Prescaler HCLK (MHz)
HSE
> (O ™ 150 " v ‘ 150
80 Wz max
PLLCLK
PLL Source Mux ®
HS! /(
® Enable CSS
Input frequency 8~ X150 v /2 v ane
HSE
HSE ®) " o ®
iz [ s o
"
Main PLL v
. S . n
3.3.14 Clock Configuration &% &

3.3.4 STM32CubeMX ImB4E 48

£ STM32CubeMX T H 1% & 1 5 J5 — 20 28 st BACHS , B e e K1 3. 3. 7 i e i)
i) “Project Manager” 3¢ 8, i ILANAR] 3. 3. 15 A/ AL 1H , B “Project” 38 8, I B T H 44 Fr I
H RAF AL E . ANEH I H DR TE A SO B SO TR L I H AR AR b 34
AFAE D FEEFE T —A4 STM32Cube SCHJ& 45501 H R 474 D:\STM32Cube H, 3% & Ji
H# F8 & MXProject_LED, 3f ¥ n H & 4 7+ & T. H “ Toolchain/IDE” & # &
“STM32CubelDE” (A A R — # i1 %I 2k F STM32CubelDE £ R JF % T H) , an &l 3. 3. 15
Jis
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E STM32CubeMX Untitled*: STM32F4291GTx

File Window Help

STM32F429IGTx Untitled - Project Manager

Pinout & Configuration Clock Configuration

Project Settings
Project Name ‘MXProject_LED

Project Location ‘D:\STM32Cube

Application Structure [Advanced

Toolchain Folder Location ‘

Code Generator

Toolchain / IDE [sTM32CubelDE | 4 Generate Under Root

B 3.3.15 &EE AT E R

B SETE R ik A4 BR S Bl “Code Generator” 3 28, /2] 3% “ Generate peripheral
initialization as a pair of ¢. ¢/. h’ files per peripheral” 5 B9 /N5 #E , g A= il AR v 4%, A
Kl 3.3.16 Bk XFERHUE R T ik STM32CubeMX A Bl AH X8 HE 42 ML & . ¢ A1, h7 i
AR

m STM32CubeMX Untitled™: STM32F4291GTx

STMazﬁ File Window Help
CubeMX
STM32F428IGTx Untitled - Project Manager

Pinout & Configuration Clock Configuration

STM32Cube MCU packages and embedded soft: packs

© Copy all used libraries into the project folder

Project @® Copy only the necessary library files

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

Code Generator

Generated files

Generate peripheral initialization as a pair of ".c/.h’ files per peripheral
[ Backup previously generated files when re-generating

Keep User Code when re-generating

Delete previously generated files when not re-generated

Advanced Settings

3.3.16 i% & “Code Generator”

WG d K 3.3, 7 £ F K “GENERATE CODE” 3¢ 8 4 it Wi | AC 5, i i
STM32CubeMX T £ 45 i B FCAF R FR 5 800 T — AN HEBL  JF B9 5 745 T R G0 a AL i 48
i, & — 30T LUAE B T & IDE gk — 25 A% . #7JF D:\STM32Cube {435,
TR RE LT — 14 MXProject LED [ 304 3¢ , SC 2 B ) SC 4 Fn ek 3k
& 3.3.17 Fims,



$E3F STM32F R LN AE ||p 47

7 MXProject LED
@ # - © b @ B W Ny =55
€ > v A D0 A > IS (D) > STM32Cube > MXProject LED
s
EiR [ sk =H Fh
v O uE

= Core 2022/10/23 22:25 STl

L] »
R 7 Drivers 2022/10/23 22:25 i

4 T »

[ .cproject 2022/10/23 22:25 CPROJECT 3z 25KB
=] »

[ .mxproject 2022/10/23 22:25 MXPROJECT 32#% 8KB
W BEx »

[ .project 2022/10/23 22:25 PROJECT 3z 2KB
7 CubeProject

m MXProject LED 2022/10/23 22:25 STM32CubeMX 5KB
00 BE0

D STM32F429I1GTX_FLASH.Id 2022/10/23 22:25 LD 7% 6 KB
> B

[] STM32F4291GTX_RAM.Id 2022/10/23 22:25 LD 3zi 6 KB
0 ==

E 3.3.17 MXProject LED X 4R HE

3.4 STM32CubelDE

FIH STM32CubeMX HJEXT STM32 B 5 HLABE (4R 47 T 0146 1k, IF B 7 — IR
JF ) RE 22 2 58 SRR PR 1) 43 T e A 5 B 4 5 0L FH R T 0K AR fufT PR VR R I 1) G 8 R 4 1R 4R
WP R B, STM32 5 L4 It &k 5 A 1R £, 0 TAR. Keil %, & 5 R H
STM32CubelDE JF & ¥4,

3.4.1 THEFZZE STM32CubelDE

ST A # B 74 Linux, macOS il Windows 2§ JLF A 1 STM32CubelDE, A 45 L)
Windows MUA BN, T 25 DU P 6L B 38 17 B n) 226 . 2285 5 e vp 25 4 R 4
TR BRI S ML P 24 1 S04 BB AR B g S0 A8 SR B A B A RTOE R

B 5 U Ay T AR R R BR B 3 STM32CubelDE, H 3N & 3. 4. 1 fr s 5L
R BGERE A3 A R E R TAEZS |, B STM32CubelDE ) TAEZS ] H 5% R D2\
STM32Cube, 5 3. 3 #5H STM32CubeMX i H 4 [d] ,

[ STM32CubelDE Launcher ¥

Select a directory as workspace

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

Workspace: 9 C:\Users\#22\STM32CubelDE\workspace 1.10.1 Browse...

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

Launch Cancel

E 3.4.1 STM32CubelDE B T/EZ B R HE
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AR S (] SO e I B R — 20 R AW IR ST, WL 3. 4. 2 FiaR, ST AC i R R
BT TR P A O, Hr i) J& — 2656 T STM32CubelDE fé P i 4 4% , 47 1 & — 26 ST 24
TR O M ul B 2, & $E “ Start new project from STM32CubeMX file (. ioc)”, #E £ D:\
STM32Cube\MXProject_ LED SCH3 1 L. ioc” 45 B (% SCHF, WA 3. 4. 3 i SR 5 Bl
“Finish”, #TH STM32CubeMX T F3C{f)5 ,STM32CubelDE 9 5t 1H ANl 3. 4. 4 PR,

[ MXproject LED - STM32CubelDE - o %
File Edit Source Refactor Navigate Search Project Run Window Help
5 € Information Center X RS D a2
fa 9 STM32CubelDE Home A
Start a project
Support & Community
Welcome to STM32CubelDE
% What's new =
Start new
STM32 ‘ Facebook
project STM32
CubsIDE ~ Youtube
“ ST Home
ST Community
% ST Longevity Commitment
Start new )
project from Your entry point for all e
STM32CubeMX . . s
file (ioc) information : e
on our development tool ’ 3 Standalone STM32 Tools
B STM32CubelDE L
- z - @ sTM32cubeMx
imj
prtf}gct ’ @ sTm32cubeMonitor
How to access it : enter rtal on wiki
il s emers porsien @ sTM32CubeMon-Pwr
o0 @ sTM32CubeMon-RF
Quick links @ sTM32CubeMon-UCPD
= @ sTm32CubeProg
st ’ @ sTM32CubelDE resource portal on wiki

example

ﬁ Application Tools

| B STM32CubelDE manuals

|
|
l @ eDesignsuite
|
|

| B s™™32 videos © AigoBuilder
@ sT-mc-suite
I W/ STM32 MPU wiki
| W/ STM32 MCU wiki
v
< >

3.4.2 STM32CubelDE #14 RHE

EE 3. 4.4 FUF P HEI T STM32CubeMX By AT , Hi 52 STM32CubelDE B T
STM32CubeMX I HE , A3 FL i 42 /)y, 3 H S BEAS 40 B h (1) STM32CubeMX 38 A, # 18fif
R ST %) STM32CubeMX 144,

3.4.2 7 STM32CubelDE BREX1EE

i E 3. 4.4 W Core” ZE MG “>7 545, 1] DL I 2 0 SO I FSc 4, Wt “main. h”
SCAETT LR B SR TR N 25, Q& 3. 4.5 P,

TER 3.4.5 A LLFE ) E X 7 LEDO,LED1 A1 LED2 28 &, Jf HXF i & 1 51 il PH10,
PH11 #1 PH12,
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(i Directory with specified name already exists

[[] STM32 Project From Existing STM32CubeMX Configuration..

u] X

STM32CubeMX .ioc file
File: D:\STM32Cube\MXProject LED\MXProject_LED.ioc

Browse...

Project
Project Name: MXProject LED

B Use default location

Location: D:/STM32Cube

Options
Targeted Language

OcC OC++

Targeted Binary Type

2 Executable Static Library

Targeted Project Type
STM32Cube () Empty

Browse...

< Back Next >

Cancel

& 3.4.3

1% STM32CubeMX T 38304

[[] STM32Cube - Device Configuration Tool - STM32CubelDE
File Edit Navigate Search Project Run Window Help

B-HRI®- R -BiH -0 -Q-idigd-il-

[£5 Project Explorer X = B [ MXProject LED.ioc X

&Y &
v [ MXProject LED
> @l Includes
> @@ Core
> [ Drivers

[ MXProject LED.ioc
[3 STM32F4201GTX_FLASH.Id
[& STM32F4291GTX RAM.Id

System Core {1
Analog > l ?‘1
Timers > ]
i
Connectivity > j
Multimedia > u
Security > 5“
STM32F4291GTx ‘
Computing > LQFP176 |
i
Middleware > T I T T \‘;
Il
)‘
|

@ I Q@ @ &
| —— |

MXProject_LED.ioc - Pinout & Configurati _

3.4.4 3TH STM32CubeMX T HF S

[}

TM32CubelDE B2 &
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m STM32Cube - MXProject_LED/Core/Inc/main.h - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run Window Help

Hr-@-OFo~g
5 Project Explorer X

BSY §
~ [[] MXProject LED

> [h stm32fdxx_hal_confh
> [B stm32fAxx ith

> [ stm32f4xx_hal_msp.c
> [€ stm32fdxx it.c

> [ syscalls.c

> [€ sysmem.c

> [ system_stm32fdxx.c

> (= STM32F4xx_HAL Driver
[ MXProject LED.ioc

51
52

53

59
€60
61

€65
€6
67
€8
€39

70

75
75

B-HE - R B E - & - -G i -0-Q inid ®y-:
2@

= B [I MXProject LED.ioc

[€] main.c [ mainh X

- g X
LENER

Q ®||EM

= g

/* Exported functions prototypes

N @] Includes void Error Handler (void):
N 54
ore
" 55 /* USER CODE BEGIN EFP */
v & Inc 56
> [B gpio.h 57 /* USER CODE END EFP */
> [n mainh 58

/* Private defines

#define LEDO_Pin GPIO_PIN_10
#define LEDO_GPIO_ Port GPIOH

v & Src . 62 #define LED1_Pin GPIO_PIN 11
> [g gpioc 63 #define LED1_GPIO_Port GPIOH
> [€ main.c 64 #define LED2_Pin GPIO_PIN_12

#define LEDZ GPIO_Port GPIOCH
/* USER CODE BEGIN Private defines */

/* USER CODE END Private defines */

#ifdef _ cplusplus

v (= Startup 71}
> [§ startup_stm32f42%igtx.s 72 #endif
v [ Drivers 73 _ V
> (= CMSIS 24 #endif /* _ MAIN H */

B STM32F4201GTX FLASH.d Elr. x @T. Bc. Epr. = B [ BuildAnal.. X = StaticStac.. = O
[ STM32F4201GTX RAM.Id v & -
0 items
Description - T ———— -
Memory Regions | Memory Details
Region Start address  End addr.
‘ Writable ‘ Smart Insert | 1z =0
3.4.5 “main. WX HEHEFEANE

B “main, " SCHEAT LAE BRI N A WA 3. 4. 6 BT R COEF R MER T30 ER .
“main. ¢” A E T “main. h” 3k 04, A I € X T SystemClock Config (void) & X Al
MX_ GPIO _ Init (void) & %, 245 & 4t W B AER 23 51 M i 1 ®0 4k 4k, 31X 28 T 4k #8 2
STM32CubeMX BF 1 7 B b4 MY B8 77 B3 Rl 2248 While 78 26 HLER i 2y RE AU

BIVAT A R sl /I 1 R P B Y A R AR 0 AR B AT THERE

AN BT 55 J2 1 KO0 A R A 5% FER K, BT AAE While 76 B5 B m 1 &8 434K
ih WA 3. 4.7 s, H HAL Delay O 2 JFE pREL, R SR L2 85y B4 i CPU IRFIH]

HAL_GPIO_WritePin(LEDO_GPIO_Port, LEDO_Pin, GPIO_PIN RESET) i % Ji]
GPIO 5|5 A K. 58 — A~ S B0k GPIO %6 05, ARl 3£ 7 LEDO A9 ¥ 115tk 2
GPIOH; % =A%k GPIO 51 %5, A #1337 LEDO_Pin, i3 2 PHI10; % =A%
R KL - AR B %6 #E T GPIO_PIN_RESET, Wit /2 ] PH10 5 A TR HL -, #4545
. XAEEPEE N NI “mainh” 1 E X T LEDO_GPIO_Port iy GPIOH, LEDO_Pin N
PH10,iXJ& STM32CubeMX HLFC 5 A 10 . X FEACAY S Ak A2 . G SR S 4 g |0, R 2E7E

STM32CubeMX B & , Ifif A 75 22 8 i FFEF
HAL_Delay(1000) ¥ 2 F HL45 5 1000ms . & 6 8 B (KPR AR
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File Edit Source Refactor

5 Project Explorer X

2%

~ [ MXprojectl
> @l Includes
v (@ Core
v & Inc
> [8 mainh
> [h] stm32f4xx_hal_confh
> [R stm32faxx ith
v (& Src
> [ main.c
> [€ stm32f4xx_hal_msp.c
> [€ stm32faxcitc
>[4 syscalls.c
> [§ sysmem.c
> [ system_stm32fdxx.c
V [z Startup
> [§ startup_stm32f429igtx.s
> [ Drivers
[ MXprojectl.ioc
@ STM32F429I1GTX_FLASH.Id
@ STM32F4291GTX_RAM.Id

Navigate Search Project Run Window Help

B-HR - -BE -&8--C-%-0-Q-nidi®y-{JE

LEEURERE cXo RER AR
[ stm32f4s ith

= B [ MXprojectl.ioc
v & 2

2 #include "main.h"
3 void SystemClock Config(void);
4 static void MX GPIO_Init(void):
5@ 1int main(void)

[B] main.h (R stm32fdxx_hal_confh [ *main.c X

6 {
7 HAL Init();
8 SystemClock Config():
g MX_GPIO Init();
while (1)

w

199 void SystemClock Config(void)
20 {
21 RCC_OscInitTypeDef RCC_OscInitStruct = {0};
22 RCC_ClkInitTypeDef RCC_ClkInitStruct = {0};
23
24
25  _ HAL RCC_PWR_CLK ENABLE();
26 HAL_ PWR_VOLTAGESCALING_CONFIG (PWR_REGULATOR VOLTAGE_SCALEL);
27

RCC_OscInitStruct.
RCC_OscInitStruct.
RCC_OscInitStruct.
RCC_OscInitStruct.

OscillatorType = RCC_OSCILLATORTYPE HSI:
HSIState = RCC_HSI_ON;

HSICalibrationValue = RCC_HSICALIBRATION DEFAULT;
PLL.PLLState = RCC_PLL ON;

RCC_OscInitStruct.PLL.PLLSource = RCC_PLLSOURCE_HSI;
RCC_OscInitStruct.PLL.PLIM = 8;
RCC_OscInitStruct.PLL.PLLN = 150;
RCC_OscInitStruct.PLL.PLLP = RCC_PLLP_DIV2;
RCC_OscInitStruct.PLL.PLLQ = 4:
if (HAL RCC_OscConfig (&RCC_OscInitStruct) != HAL OK)
38 q
B 3.4.6 “main. "XHEMNIEHRE
m STM32Cube - MXProject_LED/Core/Src/main.c - STM32CubelDE = o X
File Edit Source Refactor Navigate Search Project Run Window Help
IB-HRI®- R -BiE - & - E-C % -0-Q-inidi® i
R R e R Al i ) Q g ||Em
5 Project Explorer X = B [ MxProject LED.ioc [€ mainc X  [B mainh = gl
&Y §
v [} MXProject LED /* USER CODE END 2 */
MXProject |
* &;‘ Binaries /* Infinite loop */
> @l Includes /* USER CODE BEGIN WHILE */
v (& Core while (1)
> @& Inc {
> & Src /* USER CODE END WHILE */
> & Startup HAL_GPIO WritePin(LEDO_GPIO_Port, LEDO_Pin, GPIO PIN RESET);
" Dri HAL Delay(1000);
1;9- rvers HAL_GPIO_WritePin (LEDO_GPIO_ Port, LEDO_Pin, GPIO PIN SET):
> &= CMSIS HAL Delay(1000):
> (@& STM32Fdxx_HAL Driver
> = Debug HAL_GPIO_WritePin(LEDl_GPIO_Port, LED1_Pin,GPIO PIN RESET);
[ MXProject LED.ioc HBE Delay(1000); )
%) MXProject LED.aunch HAL GPIO_WritePin(LEDl_GPIO_Port, LED1_Pin,GPIO PIN SET);
= HAL Delay (1000);
STM32F4291GTX_FLASH.Id -
[ STM32F4291GTX RAM.Id HAL_GPIO_WritePin(LED2_GPIO_Port, LED2 Pinm,GPIO PIN RESET);
HAL Delay(1000):
HAL GPIO WritePin(LED2_GPIO_Port, LED2_Pin,GPIO PIN SET):
HAL Delay(1000):
/* USER CODE BEGIN 3 */|
}
[ Probl.. & Tasks B Cons.. X [EProp.. = B [5 Build Analyzer X tatic Stack Analyzer =g
o X% BEREE - o 8
d> MXProject LED [STM32 C/C++ Appl S’ MXProject LED.elf - /MXProject LED/Debug - Oct 23,
2022, 11:13:34 PM
| Memory Regions | Memory Details
Reaion Start address  End address Siz
| Writable | smart insert | 111:28:3100

3.4.7 While fEIR e 9 FF 53> X 73
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HAL_GPIO_WritePin(LEDO_GPIO_Port, LEDO_Pin,GPIO_PIN_SET) & ¥l GPIO
UV A B R RO A R K

HAL_Delay(1000) % 8 F HLAT8h 25 % 1000ms, &6 WS RS,

PLEFR Y AR R DR SR 1k & O M e 1s, K 1s, while (1) P (19 F0RD 2 918 31 S04 7
Y BT 38R S B R AN T R

3.4.3 £ STM32CubelDE BHEMBAN THER

1. EEHERK

FREY 5 56 A BT /@ i H A 2 19 J5 X Debug 1 Release, Debug F T 7£ 4
i, Release F TR & KA., A5 R, Ur Ll % # Debug, % £ Project— Properties—>
C/C++Build—>Configuration 3¢ g4, P e 1 H )y 2, WKl 3. 4. 8 iR,

[ Properties for MXProject LED O X
type filter text C{C++ Build =1 = A
> Resource

Builders

> C/C++ Build Configuration: |Debug [ Active] ~|  Manage Configurations...
> C/C++ General Rel
. elease
SIS NG AR Bl Builder [ All configurations ]

Project References

Run/Debug Settings Ruilder

Builder type: External builder ~

B Use default build command
Build command: make Variables...
Configure build arguments in the Behavior tab.

Makefile generation

B Generate Makefiles automatically 8 Expand Env. Variable Refs in Makefiles
Build location

Build directory: ${workspace loc;/MXProject LED}/Debug

Workspace... File system... Variables...

Restore Defaults Apply

@ Apply and Close Cancel

3.4.8 EEMEIMEAR

2. ERITENEFAIR

STM32CubelDE H 37 #F J-LINK HI ST-LINK {7 I #§ F #f&2FF 2 STM32 2885 #L, fir LA
HWEE W LI RAS J-LINK 8 ST-LINK {5 5 4% . F e A J-LINK 5 ST-LINK {}j
BT RS AL USB 4%, a8l 3. 4.9 Firw.

3. MANEHRGESRNE S

TF &M - H JE TS AL 2 [ SR I £ 2 R R 2 A TR O A 1 [ AR R Y AR
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P S

BB, AT DL SE % Help > ST-LINK 57 3¢ 5 iy 4 3 17 K6 I A0 58 01 20 4% /9 15 15, 0

K 3.4.10 s,

m STM32Cube - MXProject_LED/Core/Src/main.c - STM32CubelDE = m) X
File Edit Source Refactor Navigate Search Project Run Window Help
rﬁ'ﬁwhﬂ[ @"'@?ﬁ'ﬁ' @'@'5#' 0~ € Information Center
Hrfl-eode-20- |20 (@ Help Contents a
5 Project Explorer X = B [ MXProject LED.ioc [£] main.c 7 Search 3
S Y § Show Context Help
[T MXProject LED /* USER CODE END 2 *
b pinari - Show Active Keybindings... Ctrl+Shift+L
’ &’ inaries /* Infinite loop */ Tips and Tricks...
> @l Includes /* USER CODE BEGIN ¥
v 8 Core while (1) Cheat Sheets...
> & Inc ¢ @ Eclipse User Storage >
> @& Src /* USER CODE END ¥
. s % Check for Updates
> tart -
B. uP - Install New Software...
v (@ Drivers
s G CMSIS é Eclipse Marketplace...
> @& STM32F4xx HAL Driver [ Check for Target Selector Device Database Updates
> @ Debug T HAL GPIO WritePi [ Check for Embedded Software Packages Updates
[ MXProject_LED.ioc HAL Delay(1000): [l M. Embedded Software Packag
MXProject_LED.launch x—gzig;‘:i;ngl [ Target Device Docs and Resources
[T STM32F4291GTX FLASH.Id - 1 ST-LINK S5
[ STM32F4201GTX_RAM.Id T GBT0 Weitdnt
AL Delay(1000) [5 About STM32CubelDE
HAL GPIO WritePin(LED2 GPIO Port, in, GPIO_PIN SET);
HAL Delay(1000):
/* USER CODE BEGIN 3 */
}
[22 Probl... & Tasks B Cons.. X EProp.. = B Build Analyzer X == Static Stack Analyzer = (gl
X% EBMREE B0 e
ter > MXProject LED [STM32 C/C++ Appl 15" MXProject LED.elf - /MXProject LED/Debug - Oct 23,
2022, 11:13:34 PM
| Memory Regions | Memory Demails‘
Reaion Start address  End address Siz
| writable | Smart Insert | 99:231163)

3.4.10

4. BEFTH
I AT TR T B AR A A

1 F0 5B 0 B 2 A B

AT T T BT KR . %4 Run—>Debug 3¢

Ff A B PRBE T BAZ 19 Debug #% £ RIAT T 8007 91K RE 77 . A 0176 T 208 D) e 7 L 4¢
] 3 A% e AR U DA (A2 e 8 T AR S T ] 0 5 S 36 i D
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3.5 STM32 8 R L7 & 3= 15!

A 3 ek A R S ) i — A A AR STM32CubeM X, STM32CubelDE L)}z HAL
J BRI & STM32 B F- AL 7 1

R HL E R — R — while(D A5 . CPU 1§ #8i2 17 while (D 13 N #1541 L 24
A G BN B A5 1 & A R B A Bk B0 A L 0 S A BB 2 Ak BRI N X, A B 5E HE IR
Ak 2iz AT while (D IEFR 15 A] X AL AR i, STM32 B 5 HLAR IS L5 [F A A TR
A R R, HLAR T B A B B LI = % T 0E A A GPIO SRR . CPU 4 #8 rb Br 11)
ﬁ;bj&ﬂlﬂ%ﬁﬁfﬂﬁéﬁ%ﬁ/ﬂrs ALY, BT LAZR 35 L GPIO A 38 v W o ) 36 4T F i

. B HLMNE BB

Eﬁ)#m STM32F429 AR EE WA 3. 5.1 i . GPIO i 1 PAO A1 fish A 44 B L 44 B ok
230 PAO AR -, 4% 54 T i . PAO s i F. PH10.PH11 F1 PH12 A2 K06 R,
24 PH10.PHI11 #1 PH12 SR H P, K00 Z A48 s e s & AR K,

vl — = R1 1K PAO
SW-PB
@i H 0.1uF R2 47K | GND
3.5.1 B #HL STM32F429 5 B %

2. ZitB#r

M HEERT Rt A TN ER = S AR, DA R B R] [E] B s,

3. TERIE

B HL STM32F429 B AR W (EXTD A 23 A Wi, H EXTIO~EXTIL5 X L
GPIO 7| A, 40 EXTIO % PX0(X BHUE R LIy A B.C.D.E.F.G.H fil D,EXTII
S PX1(X BBUE AT LAY A B.C.D.E.F.G.H fl D, LA —H 5 EXTII5 &0, fear
HLPAO ATLLG I EXTIO Fh I,

GPIO i /P i it & (& 3. 5. 2) W~ . OFH GPIO 5] 47 ik 4k ki % HAL_GPIO_
InitO & & PAO Nl TAE s @F H HAL_NVIC_SetPriority () bR 5% & B {1 5
s OF N HAL_NVIC_EnableIRQO pREUR HIHh i ; @FIH] EXTIO_IRQHandler O pR %%
Fi HAL_GPIO_EXTI__IRQHandler O # & EXTO iYW ik 45 6l #2 (CPU S5 A KR L 1
B b A i L Bk 2 rh BT IR 55 R BRI CPU S8 B 55 — R 31 CPU WA A B 9 1 11 3
AL s O%E Il ik 45 s %k HAL_GPIO_EXTI_Callback O (CPU #:9 ) v b & E I
Bk 2] v i IR 55 pR 8 HAL_GPIO_EXTI_Callback Ok &6 Z W& N 4R .

FRIT GG AL ’ S
. T E AR
RAL_GHIC) To ) _— EXTIO_IRQHandler( )

HAL, IE, SetPsiiiy L) HAL_GPIO_EXTI__IRQHandler()
HAL_NVIC_EnableIRQ()

T 55
HAL_GPIO_EXTI_Callback( )

3.5.2 HERERFIEITERE
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4, ZITLE

K 3.5.2 % HAL_GPIO_Init(O),HAL NVIC_SetPriority (), HAL NVIC_EnableIRQO) .
EXTIO_IRQHandler O F] F} STM32CubeMX % & 4= i R U F .

(1) 7 D #3352 MX_Project_inter 343,

(2) 78 STM32CubeMX FhAIE I H , £ 77 4 X 4 MXProject_inter. ioc, 42 b 35 28 (1)
MX_Project_inter {4 3¢, AR A TS % 3.3 95, il B Debug #1014 Serial Wire, i% &
HCLK & 168MHz,

(3) WHEEHM LED XA 1Y GPIO & & W& 3. 5. 3 Bin, LED X R 5] A1 3. 3 15 4
] 42 H st B GPTO 3 1 PAO %8 A b Bk fid 52 S350 b

Search Signals
[ Show only Modified Pins

lll
PAO/WKUP . External Interrupt Mode with Rising edge trigger detection ~ Pull-up _.. Keylnter

PH10 ... Output Push Pull No pull-up and no pull-down ... LEDO

PH11 ... Output Push Pull No pull-up and no pull-down ...LED1

PH12 Output Push Pull No pull-up and no pull-down ...LED2

3.5.3 =g LED XM A GPIO 2 &

(4) 1€ System Core 41T At B 1 NVIC, & & P ik S 2. il 3.5. 4 iR, 1 5E
£ Priority Group T8 3 B LS or 20 B Fom h Wi Je iy 4 A — %oy 2+
2 AL, B AL T4 5 IS 2 J5 P AL T R e G (B T DL RO At 4 i T 2O . SRS TE
“EXTI line0 interrupt”§T 44 . J-4446 &5 £ 5e F MR AR Jo G AR5 B o0 1 (o m] DL ASCH: Al 28 1) 15
B HR A SR RN 0, [ HAL_Delay O bR 50 2 A4 5 I 8 b T & 203%
B0 XA E SRS .

| NVIC Mode and Configuration |

@ NVIC le generation

Priority Group |2 bits for pre-emption priority 2 bits for subpriority g | [J Sort by Premption Priority and Sub Priority  [] Sort by interrupts names
Search |Zr arch (Ctri+F) | © @ Show [|available interrupts v Force DMA channels Interrupts
NVIC Interrupt Table Enabled Preemption Priority Sub Priority

Non maskable interrupt

Hard fault interrupt

Memory management fault
Pre-fetch fault, memory access fault
Undefined instruction or illegal state
System sevice call via SWI instruction
Debug monitor

Pendable request for system semwice
Time base: System tick timer

PVD interrupt through EXTI line 16
Flash global interrupt

RCC global interrupt

EXTI line0 interrupt

FPU global interrupt

[mi< Amimim <P < W< H<H<H<H<H<]
caocococooocococooooo
cacococoocoococoooooo

3.5.4 FENVIC BiZBhHTLER

(5) W B 5 G BEN FHFHF & B8 S8 STM32CubelDE A= i F #2 R HE 48 |
(6) A RN AR P AESL S5 4T FF main. ¢ 7] LLE B0 F A . R G001 86 105 & — 1> while(1)
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(EZ

# include "main. h"

# include "gpio. h"

void SystemClock Config(void);

int main(void)

{

HAL Init( );

SystemClock Config( ); [/ b1 iE Ak
MX_GPIO Init( ); //GPI0 W] i1k
while (1)

}

(7) #TIF main.h 0] LA B4R 2 E X, 9 0 R e 4 5 44 PR A LA B

# define KeyInter Pin GPIO PIN 0

# define KeyInter GPIO Port GPIOA

# define KeyInter EXTI_IRQn EXTIO_IRQn
# define LEDO_Pin GPIO PIN 10

# define LEDO_GPIO Port GPIOH

# define LED1_Pin GPIO PIN 11

# define LED1 GPIO Port GPIOH

# define LED2_Pin GPIO_PIN_12

# define LED2_ GPIO Port GPIOH

(8) #TFF STM32CubelDE F & T. H, i A FF & ¥ 55 )5 1 S Ul 4 T4 25 4] 2] MX _
Project_inter X392, 8% G AR 5 MXProject_inter. ioc 3C4 31 2E 0 AL T8 . $TJF gpio. ¢
XA #E“/ * USER CODE BEGIN 2 * /”Hi1“/ * USER CODE END 2 = /72 [a] i {CHS b
A HL S BT IR 55 PR, E RN A R AR A 2] PAO(Keylnter Pin) By i Wi br i 5 8 =4~
B TR S SE 1s, EFF While(DEFR 25, Wik 5 F 7SR A F .

void HAL_GPIO EXTI Callback(uintl6 t GPIO Pin)

{

if (GPIO _Pin == Keylnter_ Pin)

{

}

HAL_GPIO WritePin(LEDO GPIO Port, LEDO Pin, GPIO PIN RESET);
HAL Delay(1000);
HAL GPIO WritePin(LEDO GPIO Port, LEDO Pin, GPIO PIN SET);
HAL Delay(1000);
HAL_GPIO WritePin(LED1 GPIO Port, LED1 Pin, GPIO_ PIN RESET);
HAL Delay(1000);
HAL_GPIO WritePin(LED1 GPIO Port, LED1 Pin, GPIO PIN SET);
HAL Delay(1000);
HAL_GPIO WritePin(LED2 GPIO Port, LED2 Pin, GPIO_ PIN RESET);
HAL Delay(1000);
HAL_GPIO_ WritePin(LED2_ GPIO Port, LED2 Pin, GPIO PIN SET);
HAL Delay(1000);

(9) %5 58 UG 17 - 14T Run—>Debug 38 fr 2 8 % Py b T B AL F Y Debug %
FED AT R 801 R R T CELR IR R T A SR U S HF R GE R B AL E ) . AGI7E TR
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BRI R F U PAO 31 A HEBE 8] = A %t~ B TE 1s SR
-
AR STM32 M B3 2 JF 3 75 19 T B v 1) R S 0 VB A5 T B4

B IS BR T T AN 51 A e S, g AR B A aF ) B AT DAAE S % STM32 B
J AIURE 4 % U5 %) Ay b 025 it STM32 N HH &R 4.

1. STM32 B K #HL5 Arduino il MCS-51 B8 A #HL2 [a) B IX 51 2 4 7
2. STM32 B R LN H B9 i FE S A4 7

3. B Mol S s A T STM32 B 5 HLR AR (F 28 IR A & i it — 2B 22 2] STM32
PR HLAY R .

I RiEE:. FE MCU =LHER

¥R R



