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[l 3-39 75 A General—>Appearance ¥ & JUIH , 753X A GUIE b AT DLk £ 5800 19 5t i &
B (Theme) B0 1 74K F 8 (Color and font theme), iy Apply #4H , 71 37 %) W F BT i
BE LI ; Huifi Restore Defaults # 41 7T LUK 2 0 BRIAE .

General—>Appearance—>Color and Fonts F T 1% & & MR CFAFK, I CIREFRFP
S A5 R L ST A A, R AR T B R ERAE LR RN R R B P A 2R D
Al B DU F# A Restore Defaults #2241 , 7] LLYR 2 BRIAMEL,

R G B8 2% SO R ORI, AT DGE o R SR AR AR L H A Corl S8R0 5 58 () AT LA
RPN AGAE Corl BEFS HE () T DA/ NFAR

2. REGEIRMNEM

TEGR AT Y AR BAFAE A KA i BB REITTR LA, 2 s — B IRHE,
WRIZICER E LR, K 3-40 frs ., #% F2 el i ds th B AE st i o — A~ B
REFE O, T AEF RN, X6 B Tl A A A SR AR & R85 T
FIE X 3-41 iR,

8} mainic =
5| o
755 it mala{vald)

T4 #* USER CO0E BEGIN 1 S
i uintlé_t adow)

T Float veap;

T USER 0002 PMD 1 %

bl 7* RO Configuratlon=--= rsscscnsssssssnnsnsnsnnsssnsnsnnns iy —T
]
B /% Bedet of all peripherals, Inltlalizes the Flash Intecface and the Syitlck. =/
a2 Hﬁ.l._[n‘l.l‘q];
.
B4 /" ESER (00 BEGIN Init */
s
B4 J* USER CODE PO fndg
|
a8 I* Conflgere the system clock "/
8 SystesClock Config():
N =
i * gbrief Systes Clock Comfiguration
';'; [ fretal tome
:f ;w-l-rt Systemtlock_Config{vaid)
I
¥ 1" Rec_OscInitTypebef ROC_OsclnitStruct = {8z
- | moc CIkIniETypeDef REC ClRIniEStruct = [8):
b RCC_Per lphCLEIndE TypeDed PeriphCliInit = {8);
15a * Tmftializes the ROC Oscillators sccordisg to the specified parsseters
'I:EL | _* in the BCC DsclaitTypefe! strweture.
| | Frews T for heurd

3-40 TEREXHHME R (BFE

k) ** Imitializes the ROC Gucillstori sccording to the specified parsssters g
91 * in the RCC_OscInitTypeDef ptructure.
az L]
L] ROC_OscInitftruct.OscillstorType = RIC_OSCILLATORTYRE BSE]
Lol RCC m-cl!n!.r.i!rucl HEESEAts = BT _HSE ﬁ
a5 [T o-.:tni.ﬂtrug: EEPredivVialos = BCC _HSE_PREDTV DIV1;
o8 ROC_OscInitStruct MEI5tate = BOC_HST_OW;
i RCC_OscIndtStruct.PLL.PLLStabe = ROC_PLL_ON;
e ROE ﬂs-c!nil.i.'lu-uu PiL.PiiSource = BEE PLLME _HEE;
99 RCE_Oncinitdtruct PLL PLUMIL = RCC_PLL MULS;
m IF {WaL_RCE_OncConflg{leds_OucinltStruct) = HAL 08}
-
102 : f
{10 R

B 341 mTEEXHHMEREBTRIEHED
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A BRI B JER AR | pR B PR AT B E RS Ak R R bR B A X
JLE IR F3 8RR SOOR s 2 3T T 9 5 7 2 E A ARS Ak

w7 tTalize all confl
36 M GeTo_Tnit(l;

57 MM_LSARTL UMAT Tsit(};
96 HX_ABC1_TaSt():
PR Iait();

108 HX_TIMA_TaSt(};

101

Ipered perlpherals *7

i ] F3 Al LLAE 2 5 SO 0 R 80 B A8
SCHTIEARAS SC A 1) pR B AR A5 22 a] S BBk 5% . B
B BUbR B 7E main. ¢ SCHHHY MX_NVIC_

e SORNSRR, InitO PR AY Ji 20 2 AL (UL BT 3-42) , 4% F3 4
3-42 BEEEE7ZE MX_NVIC InitO) EF# TJEAEJE%EIJ main. ¢ jCﬁ:EPJHS R&E’J%}Jb’ftﬁﬂlﬂt

(WLE 3-43),

2 HR A K SO o) FVRR T SO (oo Zz Bl B4, BT LA ] Cerl+ Tab Pesdig,
BEHE— A SO P PR U A B RS ST R L Outline #1558 19, 4 & 3-44 ﬁﬁf

. VI T RS N
Outline #1571 H T 24 117 & 85 3C1F P A9 Y pRAAE JC R L 78 Outline #0118 A B 3
— NN =) P g = —
JU AR L RETE g B A B AL B XN IT R
B8 Outlew X -i-wrm =-n
EhEy o % |
B manbk
& e ¥
1% } B adeh
177 PerbphCleIndt, Periphilockislection = BOC_PIRIPHILE_&0C; ook
i Perhphl1RTARY AdcClockbelection = BIC_ADIPILET BTvE| o wearth
1 If (HAL_BCCEx PerlshtLiCondLpifieriphtliining 1= mal_ox) M peiah
{ ik
181 frror_andler() H Emeh
2} o s
i u el
TRE Y kdk
1B " #Erlef WIC Conflperatilon. [T
e Rty Mook
Lows akatic wadd MK WWEE_EnlR (wold) H SpsemClork Conbghvoad : void
!*I' { . ¥ s Sias 4 ¥ O WA, imiivniet] - woiicd
192 HAL_WNEC_ 51'!: lnrltrl,i.;llr:l :Ilén 1, 93 ®  maisfwed) : it
193 HAL_BNEC_EnabieTRG{USARTL_TRgn) ; #  SyvermCho Canbgleoad) | wid
184 0 TOM_TRs Unterrupt condpuratios */ a5 MBI sl : wold
195 HAL_WNEC_SeePriocity(Time_ 18Gn, :_. H:- = S
134 M_Mt_lnlh!rl:rld(:mjm'“ ®  Ermos Handierhesd) : voic
7 ) ." e Tadodiual v w12 1 - wosd

& 3-43 BkEE MX_NVIC InitO) &

3. HIBTNRERIEIRIE
i 4 4 10— LA T PREESRAE B A5 A3k 3-2 IR o X SEPRFE HR A 7 4 4 o 19 PR AE S iR
#, Edit fll Source ER AT Hi=g B Al ISR R . 1, 3K 3-2 H A iR A RUE 95 0l

RS R 3-44 Outline {1 &

ST 45 G AR AR
R 32 mESHREBIRE

B £ ®OEO# I g€ it BA
Toggle Comment Ctrl+7 5 Crl+/ | FETE A9 STASAT AT A0/ /4 AR Sy V8 R, 57 B3k 4
Add Block Comment Ctrl+ Shift+/ B P AU/ > /AT IR TERE
Remove Block Comment | Ctrl+4Shift-+\ PR H IR RS
Shift Lelt Shift+Tab A 3 v B AR AT 1) 22 B 3, 9 4 ik
Correct Indentation Ctrl+1 A & 1E 2% P AR AT 10 48 iF 4% 5K
Format Ctrl+ Shift+F By 8 B BT AT i % =X
Toggle Source/Header Ctrl+Tab TE VR A SO A Sk SeE 2 1] U] 46
Toogle Breakpoint Ctrl+Shift+B TE 2 /AT 158 B ol BT W
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3.4 STM32CubelDE It B 893 {4 4H X

KA G STM32CubelDE T H 1 304 2H 7%

STM32CubelDE By —~31 H & — 4> 3% , 33
H 2 R & SO e i 2 FR . an il 3-45 s bR TR H
E T LED. ioc 4& STM32CubeMX 1Y 344, HoAth %5 12
STM32CubelDE il H () 34 & F 30 14 .

STM32CubelDE 3 H 143 5% ik 85 MCU %
K 3 72 7, f2 $5 CMSIS ( Cortex Microcontroller
Software Interface Standard) X s 2 & il HAL X 3h 72

¥ A FH PR A OG0 R S, ik S 0K B 7 ) 2

STM32CubeMX ##E MCU YL E H 35 M 28 38 (1) A
R P v 2 3 ok 1, P N R AL T A AR i
IR IR AR T

Kl 3-45 BT 78 & Project Explorer #f B v 3l H
LED 19 3C {3 F S 3 A4~ 90 B 7R st 2 i 5 B H
SR T A SO e Fse . iz W H 2% A MCU
& STM32F407ZG,

CMSIS Wiz # v Sk

\Drivers\CMSIS H 3% T Jj& CMSIS 3K 5} 2 )5
£ 4% Cortex WAZRY IR SN 7 FILEAK MCU #8344 1 S i
FE SCR S EA WA T H SR

(1 \ Drivers\ CMSIS\ DeviceST\ STM32F4xx \
Include H s : XA HFTRAERS MCU B E
S

@D stm32{407xx. h:

3.4.1

ﬁHO}IﬂEWﬂ’\ =0 T R - |

vELFD ThEI2Coakuel[NE

» i Binsries

i mae
(B utmiddey bal mape
i st e
(8 wyscallic
1E] EyRmem.
~ = Swaelup
& startup sam3H0Tngies
¥ (@ Debup
w (= Applostion
& User
& Core
o Startup
w (g Deiwery
i OMSIS
@5 STMIIIFdas HAL Dirover
» B LED.H - [arm/fla]
B LEDunt
B LED.map
i erakefile
i abjeet i
& obyectsmi

i voureesmk

s 1 &
IR A 57

v (i Diivers

v [ CMSIS
| sysherm gt dde

¥ [ STMI2Flc HAL Drhver
R LEDUee
§ LED Debug lmnch
W STMIZFSITIGTE FLASHEA
[ STM3ZRS0TIGTH _RAaMLid

3-45

Project Explorer #{ & 1151
LED B9 32 4 32 0 32 4

X J& CMSIS #) STM32F407xx 5 g% 14 9 A 17 7] sk SC 4, Hoep

JIT AT S ) M ik S RSB 45 4 R S, LA R A A A A 0 E S T IR A s A A7 AR Y

(e
e S5

@ stm32fdxx. h: X4& STM32F4xx R 5 4% 14 09 lic & SC /& BRI H 1) 90 3% 55 5
SRS g A BLR R MCU & 3k S0 (I stm32f407xx. h) » sc/\jc#l:tiﬂ%ﬁnﬂtﬁ%&

4 if defined(STM32F405xx)

# include "stm32f405xx. h"
# elif defined(STM32F415xx)

# include "stm32f415xx. h"
# elif defined(STM32F407xx)
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# include "stm32f407xx. h"  //Z 5] Ff 3 i) B AR KIS MCcU
# elif defined(STM32F417xx)
# include "stm32f417xx. h"

stm32f4xx. h U AR AT QR S5 4 g B TE ), T E R A5 A S HAL 3K 3l i SR il 3k
A stm32f4xx_hal. h,

% if defined (USE_HAL_DRIVER)
# include "stm32f4xx hal.h"
# endif /% USE HAL DRIVER x /
stm32f4xx. h SCEFE I A 8 09 46 1 4 3R 45 5 STM32F407xx Al USE_HAL_DRIVER J&
TEIH ) 9 3 B8 E X, AT Project— Properties 3¢ B i 2, 3 0 B JE M ik 8
Properties for LED X} i #E , 78 C/C++ Build— Settings T3 j5 i Tool Settings T1 Tal , B 7
MCU GCC Compiler—Preprocessor . 5 1] L& £ 3% P > Fi4b BEAF 5, 48] 3-46 iR .

2] Properies for LED =
:rﬂ..pﬁh-rlm _ m b i i
» Resousres
Buldern c‘“ﬁ"‘““
v T+ Bdd Conbguraton: | Debug [ Adive | =} {Mmnoe
Buied Variabie
et
8 Tool Settingn # Budd Steps T Build Artifert () Bnary Parmers O Error Parsers
. :::l# % ;meﬂdun Define vymibols (-0 LN 'R RiE
G ML Semings
cﬁlsmﬂ & MU Podt buld eatpests LISE Hal DRIVER
Prciect Relererces w (83 MCU GCE Avsemnbler STMIZFADTa
Fun/Tiekug Setings & Geraral
& Debuggng
& Prepuocssncr
81 vechede puaths
E Micelanecus
w18 MCU GO Coampdlen
Bl Geemral
& wbugging
W Preprooessor
B} techude paths
&} Optimization Urdefree symibscls (L0 ade
& Werrings |
& Micelaneous
o ) MEU GEC Linker
& Gereral
1 Nibrwir
F Mg bsnecis
[} 0o not ssach system discioniss (-nouiding il
O Preprocess only (-E] |
@ kpply snd| Closs Comanl

346 EXTREHKS
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@ system_stm32fdxx. h: X3 E LT RS W6 46 R AL SystemInit () . 3X 4~ PR AL
RAERG RN Z)G AT mainO REZ BT AT . SystemInitO BRECT SRAM ) 7] 2 %
JE A L E FSMC/FMC #h i L AT A SRAM 5 SDRAM,

(2) \Drivers\CMSIS\Include H3%: X4~ H 3 F#J& 5 Cortex-M P HH 5 iy — 2L 3C
L 3-47) o5& Arm 23 AR HERY 8 LSO, 5 2R MCU RS JE %,

CubsiDE » T-LED » Dveers » CMSE o Inchds

B2l merE s

7 cmais_srmcc
1 eman_armilacg
| cmais_coampiler
Y .

] coee emd
| coem cmd
| coee cm?
] coem em23
| coee_cm33

3-47 Arm RZIRFN X

3.4.2 HAL JREhRYTESC:

STM32 [ REFil 5 2 (HAL) BK B #2 )5 SO & — A 7 32 B i e A U8R 2, B TE 1R
b STM32 f =il #s i9 FF & . HAL K28 )7 38 i — 41 APT ok $5 3 25 IS J2 A (454, S it X
g i 8 A5 (i GPIO \ADC UART SPI 48) (4l 42 i 0], 3 i 13 TF & & TCIRA T fiff bl
{4 21 B AT 45 1 R0 P 3 e AR5 . A HAL 36 320 15 7 6 AR T B 4 L (0 7510 A5 RE 98 75
AN STM32 &4 b2 32 5 R BOR MRS o] 44 1

1. IMEIRZH IR

\Drivers\STM32F4xx_HAL_Driver H 3% I J& STM32F4xx R ¥ a4 {1 1) HAL 3K g £
F. ZBEFTFTEWDTTHEF: \Inc BEM\Src H3#. \Inc H# (WK 3-48) F &3k 34,
\Src HEFRERBRTF . —4 K SCHXF R — AP S0 R E XS BT . B
IMBEAT — A SEA IR Bl SO A A — A R IR 8l S

stm32fdxx_hal_ppp. h 4% ppp BY F& A% 9K 3 72 77 sk SCHF, a0 GPIO /Y 3K 3h sk S
stm32fdxx_hal_gpio. h, B 25 AR 33k 304 stm32f4xx_hal tim. h 5%,

stm32f4xx_hal_ppp_ex. h M ppp K RIR B2 7 3k SO, 36 AR S o 4 &
H MCU 1 ¥ APT bR, 550 47 8 SO T3 6 56 A 0K 3l A2 )% 19 — 28 APT oR 4L, G
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aE

Legcy
sten 326 hal b

| st 32fdacs bl cortenh
] stm32fdica_bal_deth

| st 32fidees bl dmal
] stendfdoca sl dma_aaks
'} sten32fdiey hal et
[ stm32fdica_hal_ flanhch
st I s bl fladh ek
st 12l hal_flaah_rembunch
] sten3fiday hal gpicch
] stendfiscn bl gpic_exh
L] a3y bl grerhs
] anenddidee bl et exh
L] stenddfidscy bl roch
U] see32ides bal ree exk
] st 2oy bl S
] aem32fdees bal e exh
] soenddfidacy 1 bush
] sem32fdeey  cortexh
] stendfooy 0 dmah
U] sem32ieey i entih

| sten 3oy 1 gpiouh
] a3t 0 prar b

| st 32y B roch
] eten12fdaca 0 synteenh

| sten e 1 willsh

]

Y
y

L]

2237 N0 e
202300078 01
20220028 01
200 B0
20227100/28 501
030 w01
202210/28 01
2078 %0
2022008 501
20230 %01
20227028 0
PO E 01
202LN03E B
2022028 =0
SOEZV0HE 501
2022028 #01
SO22rV0/ 01
202208 w01
20227100/28 S0
2022700078 01
2020 =0
202270078 01
202210 S0
202271078 01
20230 =0
20230038 0
2022100 S0

CubelDE » NLEDr » Dwvers » STMIZFdax HAL Driver 5 lne

L]

bt o2
CAC+ + Hpader File
CfC+ ¢ Header File
CHC+ + Header File
C/C# + Header File
CIC 4 & Maader File
T+ Hesdsr Fle
CIC+ + Header File
CfC+ ¢ Header Rle
LG+ + Hsader File
CiC+ + Header File
CC 4 + Magder File
C/C+ 4 Header File
CiC+ & Haader Fils
C/C 4+ Megder File
C/Ca + Header Rile
C/C++ Header File
CAC 4 & Header Rle
C/C+ + Maeader File
CAC+ & Haadsr Fle
G+ + Header File
CAC4 & Header Rile
CC+ + Meadsr Rle
LT+ + Haadsr Rle
CiC++ Header File
CIC+ + Haader File
CiC+ + Header Fils

& 3-48 HAL Rzh x4

stm32{4xx_hal gpio_ex. h.stm32{4xxx_hal tim_ex. h %,

\Drivers\STM32F4xx_HAIL_Driver H ¥ F g T IME IR 5 3CHF . i858 HAL JFEHK)

JLA R SO

2. HAL 3R Zh 3k 32 4 stm32f4xx_hal. h

stm32fdxx_hal. h XA HAL REh A9 — 2872 @ AR BUE L. e EEW— R
& HAL_InitO, HF HAL FERY W) i6 4k . HL DD 8 J& & A fr 3 /8 % w1 B 4k Flash 4% 10 VBt &
ARG ER A% SysTick A 1ms, mainO R BB AT 2 HAL_Init O K%L, 1065

mr.

HAL_StatusTypeDef HAL Init (void)

{

/ * fit ¥ Flash Prefetch, Instruction Cache, Data Cache * /
# if (INSTRUCTION_ CACHE ENABLE !'= 0U)
_HAL_FLASH_ INSTRUCTION CACHE ENABLE();
# endif / * INSTRUCTION CACHE ENABLE * /
# if (DATA_CACHE_ENABLE != 0U)

HAL FLASH DATA CACHE ENABLE();

# endif /% DATA CACHE ENABLE * /

# if (PREFETCH_ENABLE !'= 0U)

_HAL FLASH PREFETCH BUFFER ENABLE();
# endif / * PREFETCH_ENABLE * /

/% B E WL ST g oy R < /
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HAL_NVIC_ SetPriorityGrouping (NVIC PRIORITYGROUP 4);
/ * {41 SysTick fEHy SLhili i 4, B B SysTick i& I I 1ns % /
HAL InitTick(TICK INT PRIORITY);
[ * TG AL R B R R, 5 MeU AH G ¢ /
HAL MspInit();
return HAL OK;
}

HAL Init () p& % 8 69 75 4 06 80 HAL  InitTick O fl HAL Msplnit () #B & H
_weak BT E L, A0, stm32{4xx_hal. ¢ X4 HAL Msplnit O RS W0
(BB T3 SCHERD .

__weak void HAL MspInit (void)

{ / % NOTE : This function should not be modified, when the callback is needed, the HAL MspInit

could be implemented in the user file

TE 1K PR RO I % 0 i, VR R IR, T LA P S HLEE T S B HAL MspInit() BRAK

} /

PRBCHT T weak B HAT . 3 Pl ok KUOFR Ry 55 pREL” . 33X A 559 1R B HL A A T 4G RD
FRERYL R P& ZAE HAL PR LI — S5 5% MCU M9 b3 /E . TIEE A C 1Y
PRI SO B SO A eRA . 2205 ZE T H R 1R B, g % O 2 R P EE BT SE B HAL
MsplInitO) B £, A & HAL JEF A9 55 5% HAL_ Msplnit O, 78 HAL JEH A K85

stm32fdxx_hal. h SCAFIL B T —A 8 F Y ZE A 2B 50 HAL_DelayO) , & 3 F R 48 € i
7 SysTick SZHURE B (1) 22 FD G AE B,

3. HAL 1# A E X 3 & stm32f4xx_hal _def.h

stm32f4xx_hal_def. h SCHF oA HAL 09— 8638 A1 SC, AR5 Az 280 2 8 S 45 f ik
45 flhn HAL PErh AR 22 pR 809 3R [AI{E 26 8 HAL_ Status TypeDef o 5 2 753X 4> S04 HLE X
) — MO A LR,

typedef enum

{

HAL_OK = 0x00U,
HAL ERROR = 0x01U,
HAL_BUSY = 0x02U,
HAL TIMEOUT = 0x03U

} HAL_ StatusTypeDef;

4. Cortex HAL 3R Z1 3 stm32fdxx _hal_cortex.h

stm32f4xx_hal cortex. h X J& Cortex HAL IRz SC 1, & 2 it HAL 3K 30 4 FH B 1
Cortex P A% I — S8 5 25 0 1A R ok B8 S, an b O S e SC L A e s 8 R A4S .

\Drivers H 3¢ F 83K 8 #2 5 SCHEAR K A STM32CubeF4 [ £FJF ., 7 STM32CubeMX
B, 4L STM32CubelDE W HACTS I, R 482 H s AR 4F MCU A5 5 1] 2 19 S0 505 5 28 11
ISP S 3] STM32CubelDE 3 H v, I 4 245 H 54544 . \Drivers H 3T 19 3C1F

111
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STM32CubeF = TR FH#

AR EAE U, JA DU B 75 A8 L B2 B 2SR STM32CubeMX FE IR A BAR

L BT A1 k2 T 2
3.4.3 WP

PR SO ER R AN B 3-49 B R, 7E STM32CubeMX B35 5 T /ST 255 IR B, vE B A

. /. h e,

1. IMERIR SR L TR 3

TEA AR IS I, STM32CubeMX 434 Ji3 Y 40 14 35 A= ik
— AN IR AR T SO BN, ZE AT H o, filE PR A
PF10 5| BE 0 % 51 3R s %4> LED, ¥t H 8 T GPIO 4k
WL AT LA T GPIO %1 16 AL #2 ¥ SCF gpio. ¢ Al gpio. h,
gpio. h SCHFE LT GPIO AN Ik Ak ok B R

void MX_GPIO Init(void);

TE gpio. ¢ X, MX_GPIO _Init () 5% 19 52 30 AL

i, % FH 2 A GPIO 5l #E47 T o s fb ik & . MX_

GPIO_InitO PRE L BARFS T

void MX_GPIO_Init(void)

{
GPIO InitTypeDef GPIO InitStruct= (0);
/ * GPIO ¥it; 1 it 4 fii G > /
HAL RCC_GPIOF CLK_ENABLE();
HAL_RCC_GPIOH CLK_ENABLE();
HAL RCC_GPIOA CLK ENABLE();
/ » BC'E GPIO S| M th o ~F, i /

HAL GPIO WritePin (LED1 GPIO Port, LED1 Pin, GPIO PIN SET);

/ % i GPIO 5| A o, il < /

HAL GPIO WritePin(LED2 GPIO Port, LED2 Pin, GPIO PIN RESET);
/ % Wit ¥ GPIO 5|/ :LED1 Pin il LED2 Pin f£ main.h W1 5E X % /

GPIO_InitStruct.Pin = LED1_Pin|LED2_Pin;
GPIO InitStruct.Mode = GPIO_MODE OUTPUT PP;
GPIO_InitStruct.Pull = GPIO NOPULL;

GPIO InitStruct. Speed = GPIO SPEED FREQ LOW;
HAL GPIO Init(GPIOF,&GPIO InitStruct);

}
2. HAL &it & 32 stm32f4xx_hal_conf.h

L4 T-LED
W Care
Inc
S
w Divers
- RIS
Deviee
Inchsds
w || STMEZFdxx_HAL Driver
Ine
Sre
w [ STMINCubel DE
aeEtragE
w A pphi st
w User
L]
Startup
Deug
- Dwiwers
CM5IS
|| STME2F4a HAL Driver

3-49 FAPERFXHREY

stm32f4xx_hal_conf. h X JE X HAL 3K g #2 /37 () — L {g & L 403 A MCU L () B 2
ANEEARHL, XF RCC B9 HSE, HSI, LSE, LSI 4 B 4 45 % 0 4% 8 55 . 12 SO o 19 358 43 40 i

mr.

# define HAL,_ MODULE_ENABLED
// % define HAL, ADC_MODULE_ ENABLED
// % define HAL, CAN MODULE ENABLED
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// # define HAL, LPTIM MODULE_ENABLED
// # define HAL,_EXTI MODULE_ENABLED
# define HAL GPIO_MODULE_ENABLED

# define HAL_EXTI_MODULE_ENABLED

# define HAL, DMA MODULE_ENABLED

# define HAL, RCC_MODULE_ENABLED

# define HAL, FLASH MODULE ENABLED

# define HAL, PWR MODULE ENABLED

# define HAL, CORTEX MODULE ENABLED
# if 1 defined (HSE VALUE)

# define HSE_VALUE ((uint32_t)8000000U) / % HSE fh ¥R, B Hz % /
# endif /% HSE VALUE * /

FRAD BE A e PR 3 oA R e B AR L TR TR A A i SOy AR B
W LT % HSE_VALUE & 8000000, g & 7E STM32CubeMX (1 i 40 44 Hh i & HSE
PRl 8MHz,

stm32f4xxhalconf. h U A2 R ARHE STM32CubeMX H Y BL & A 34 B . — A
T A O SO TR 7E STM32Cube MX BUIE BICIE 8 5 8 97 A AR ,

3. HHTAR % B2 301

stm32{4xx_it. h 304 ¥ & ¥ W7 Ik 5 #1) 2 (Interrupt Service Routine, ISR) i) & X,
stm32f4xx_it. ¢ CFH & ISR AU HACHY . stm32fdxx_it. h SCHF H Y — 26 pR B0 L E
L/

/xS PRB R T % /
void NMI Handler(void);

void HardFault Handler(void);
void MemManage Handler (void);
void BusFault Handler(void);
void UsageFault Handler(void);
void SVC Handler(void);

void DebugMon Handler(void);
void PendSV_Handler(void);
void SysTick Handler(void);

/ % USER CODE BEGIN EFP * /

/ % USER CODE END EFP * /

AL H AT he 2 R GPIO 51 I EK 8 LED, - 3& A i = b 4t o b, {52 S B
C4a LT —2 ISR, X2 R4 H B8 —Lerh W 1Y ISR, B ATHY bR 2032 BARS L — i) ik
A4 ub 3, B SysTick_ HandlerO) s A 52 AT

SysTick_Handler() & & 4 E W &8 SysTick 1Y ISR, 24 E M 2% SysTick & 1ms HHr—
W AR 1ms WSS . HAL {f & S8 32 R 90K 8 18 1) R AL HAL _DelayO

Bl AY ISR 44 FR & Bl 2 1Y, startup_stm32{407zgtx. s XA HFE X T X2 ISR £
P. ] STM32Cube JF % J5 3l FATT AT LLAE STM32CubeMX HLEJE 1k Hb 1% B 045 B Py
AW, A RS B, 2 B S 7E stm32f4xx_it. h 1 stm32f4xx_it. ¢ XA A= ik B TF )3 W
() ISR /A BRI RESE , I P — AR 5 28 HAZ B L stm32f4xx_it. h Al stm32fdxx_it. ¢ 3CfF
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BN
4. HAL ) MSP #1%a L 72 5 X 14
stm32f4xx_hal msp. c & HAL JE ) MSP # 3 X {f, MSP J& MCU Specific Package
W45 Bl MCU FiE f2 742 . XA O T HAL JE /Y MSP ] 46 Ak ek £50F S 4] 46 1k
(Deinitialization) BREL . AT H B X A CHF B A MSP )45 4k 56 80 HAL_MspInit O, {81
mF,
void HAL MspInit(void)
{
/ * USER CODE BEGIN MspInit 0 * /
/ * USER CODE END MspInit 0 * /
_HAL RCC_SYSCFG_CLK_ENABLE();
_HAL RCC PWR CLK ENABLE();
/ % System interrupt init * /
/ % USER CODE BEGIN MspInit 1 * /

/ % USER CODE END MspInit 1 * /
}

HAL_MsplnitO pR LAY U] fE & 41 X HAR MCU fi— 2k TAE . XA pRESE PR b2
X} stm32f4xx_hal. ¢ X H __weak B FF 2 A9 55 R 20 HAL_MspInit O #9387 SCHL,
R LT FLAL 9006 P65 B0 AL TnieO) B 925 B2 981 T 2235 A S oh 005 52 1
i) HAL Msplnit(O) BR%KL .

5. A BB RGBS system_stm32f4xx. ¢

system_stm32f4xx. ¢ X%\ Drivers\ CMSIS\ Device\ ST\ STM32F4xx\include H %
T ARGV E LK S system_stm32f4xx. h (Y27 SE IS0, EZE LM T SystemlInit ()
1 SystemCoreClockUpdate ) P~ R %K .

SystemInitO) BREUTE RS A 2 J5 - main O R AL IAT 2 15 #0047, e Th g = w1 8k 1k FPU
B ] R HE AL MR AR I E . XA SO AR J2 i STM32CubeMX R4 L H
R AT T B

6. RINRFFAAXHG

syscalls. ¢ Fll sysmem. ¢ X J& STM32CubelDE /N & 50 75 B B CF . syscalls. ¢
SCPFE ST — 2% 2 R A, sysmem. ¢ SCUFE T AFAE BB, X A SO LAY ek B0
# STM32CubelDE JH 1B, F e A 2 B AR 2.

7. ERFXH

FRF XM main. h Al main. ¢, main. h CEREARB T, ARG ERS
] 152+ 32 HL G0 B 1R e v ) 3 R R A e N ST B A

/% 3CF :main. h % /

/% Includes —————————————————— * /

# include "stm32f4xx_hal.h"

/ % Exported functions prototypes ———————————=—————————— % /

void Error Handler(void);
/ * Private defines ———————————————————————————————— * /
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# define LED1 RED Pin GPIO PIN 6

# define LED1_RED GPIO Port GPIOF
# define LED2 GREEN Pin GPIO PIN 7
# define LED2 GREEN GPIO Port GPIOF
# define LED3 BLUE Pin GPIO PIN 8

# define LED3 BLUE GPIO Port GPIOF

main, h SCHFRE LT LA X HE 78 STM32CubeMX HiE T PEF6 51 (1) FH 7 A
%0 LEDL.PF7 5| B P 4R%s R LED2,PFS 5| A9 H P 4R 25 A LED3, STM32CubeMX 4=
AT BE F 21 7E main. h SCEErf Rk g ST R PRR A 5 IBI E R

main. ¢ SCAFSE BRI AN T o A (AR T 25 5 el s, sk FEL A I 1 R e o O 3 R R AR A
G PEAN ST B 4 I ELAG 3 43 G S8 v B 1R v 3,

/3 A imain.c * /

# include "main. h"

# include "gpio. h"

/ % Private includes ————————————————————————————————— */
/ % USER CODE BEGIN Includes * /

# include "bsp_led.h"

/ * USER CODE END Includes * /

/% FAA R EURAY x /

void SystemClock Config(void);

int main(void)

{

/ * MCU Configuration —————=—————————————————— */

HAL Init(); //HAL W b4k, L E MCU L&, B L BT A i, I iR 4K Flash #2 Ll SysTick
SystemClock Config(); [/ Z G b i

MX_GPIO Init(); //GPIO ]tk

/ * USER CODE BEGIN 2 * /

/% LED ¥ N @I IRk » /
LED_GPIO Config();

/ % USER CODE END 2 * /

/ * Infinite loop * /

/ % USER CODE BEGIN WHILE x /

while (1)

{
LED1( ON ); /15E
HAL Delay(1000);
LED1( OFF ); ES

HAL Delay(1000);

LED2( ON ); /5
HAL Delay(1000);
LED2( OFF ); //K
LED3( ON ); e
HAL Delay(1000);
LED3( OFF ); /1K

/xR BN ARETFCERE A B0/
LED RED;
HAL Delay(1000);
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}

LED GREEN;
HAL_Delay(1000);

LED BLUE;
HAL Delay(1000);

LED_YELLOW,
HAL Delay(1000);

LED_PURPLE;
HAL Delay(1000);

LED_CYAN;
HAL Delay(1000);

LED WHITE;
HAL Delay(1000);

LED_RGBOFF;
HAL Delay(1000);
/ * USER CODE END WHILE x /

/ % USER CODE BEGIN 3 * /

}
/ % USER CODE END 3 * /

void SystemClock Config(void)

{

RCC_OscInitTypeDef RCC OscInitStruct = {0};

RCC_ClkInitTypeDef RCC_ClkInitStruct

1}
—_~—
o
—
~

/o TEE S AR A R R </

__HAL RCC PWR CLK_ENABLE();

__HAL PWR VOLTAGESCALING CONFIG(PWR REGULATOR VOLTAGE SCALEL);

/ % fR 4l RCC_OscInitTypeDef 4544 148 2 (1) S 501 i fb RCC R G 4% » /

RCC_OscInitStruct.OscillatorType = RCC_OSCILLATORTYPEHSE; //{#i Ff] HSE
RCC_OscInitStruct. HSEState = RCC_HSE_ON; //FF )5 HSE
RCC_OscInitStruct.PLL. PLLState = RCC_PLL_ON; /18 3 EHAH IR
RCC_OscInitStruct. PLL. PLLSource = RCC_PLLSOURCE HSE; //PLL I} 4h YR 1 Bl HSE
RCC_OscInitStruct.PLL.PLIM = 25; //PLLM 73 4% 4% Z2 50 = 25
RCC_OscInitStruct. PLL. PLLN = 336; //PLLN {35 4% #5% 2% = 336
RCC_OscInitStruct.PLL.PLLP = RCC_PLLP DIVZ2; //PLLP 43 JFi o5 280 = 2
RCC_OscInitStruct.PLL.PLLQ = 4; J/LLO Ao 2R = 4

if (HAL_RCC OscConfig(&RCC OscInitStruct) != HAL OK)

{

Error Handler();

}

/ * Initializes the CPU, AHB and

APB buses clocks * /

RCC_ClkInitStruct.ClockType = RCC_CLOCKTYPE HCLK|RCC_CLOCKTYPE_ SYSCLK

RCC_ClkInitStruct. SYSCLKSource

| RCC_CLOCKTYPE PCLK1|RCC_CLOCKTYPE PCLK2;
= RCC_SYSCLKSOURCE_PLLCLK;
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RCC_ClkInitStruct. AHBCLKDivider = RCC_SYSCLK DIV1;
RCC_ClkInitStruct.APBI1CLKDivider = RCC_HCLK DIV4;
RCC_ClkInitStruct. APB2CLKDivider = RCC_HCLK DIV2;

if (HAL RCC ClockConfig(&RCC ClkInitStruct, FLASH LATENCY 5) != HAL OK)
{

Error Handler();
}
}

/ x%
* (@brief This function is executed in case of error occurrence.
* (@retval None
* AR AL PR PR % /
void Error Handler(void)
{
/x F PRSI R A R AL BRI < /
[ HPRTLLER N B © B ACRS e HAL A5 R 0R DR A < /
__disable_irqg();
while (1)
{

}
/ * USER CODE END Error Handler Debug * /

}

main. ¢ X E LT —4 SystemClock ConfigO) %, H T R G bt #h it & . 645 CPU,
AHB Hl APB G2 ISR 1952 S, XA~ R B AU 2 ARG STM32CubeMX B RCC Al
PR B ICE B B AE L . B, 2 T A RO B B AR R AR STM32CubeMX B
16 Bk I R R AR AR .

FE A mainO PSS RE , AR T LAF 3 R4 R 5 #E A while G55,

(1) HAL InitO, X271 stm32fdxx_hal. h XS E X i HAL FEWIIEL R, HAL

InitO BRECE A T B H SC A MSP B8 HAL MsplnitO , il T4 E MCU w141k

(2) SystemClock_Config() , X & TE main. ¢ X2 LAY R E, T X & Gt b k47
HLE .

(3) MX_GPIO _Init O, iX & GPIO Fb i 19 9] 4 Ak vh &0, Wk 2 X5 3 4~ LED 5] Y
GPIO #1tf4k . & X AE gpio. h S,

£ STM32CubelDE SCA 445 45 o B A 4% 14 Gt 3% 1) 25 A4 AS ST TG AS 25 B 4 28 1) AR 1
SRR A R L X AEZS B B A A g 35 15 e A R 3 L

3.4.4 B3t

\startup H 3% T W startup_stm32{407zgtx. s L2 A0 P25 19 )3 3h e X 2 — 0
HE T 2 MCU B A5 B e BT RT3 8 SR VR 200 46 fe HE AR 48 41 SP AN
RALIE 4T PC, & WL 7 ) 8 3, AT system_stm32{4xx. ¢ XA H Y SystemlInit ) p&
B, AR5 AT E R mainO),
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P A A ISR 44 FRERTE startup_stm32407zgtx. s SCPEARE . i, 1 I R 48

T 1R 70 1] B i T TSR 44 BR A RE

g_pfnVectors:

. word _estack

. word Reset_Handler

. word NMI_Handler

. word HardFault_Handler
. word MemManage_Handler
. word BusFault_Handler
. word UsageFault Handler
. word 0

. word 0

. word 0

. word 0

. word SVC_Handler

. word DebugMon_Handler

. word 0
PendSV_Handler
SysTick_Handler

. word
. word

/ % External Interrupts * /

. word WWDG_IRQHandler / *
. word PVD IRQHandler / *
. word TAMP_STAMP_IRQHandler / *
. word RTC_WKUP_IRQHandler / %
. word FLASH IRQHandler / *
. word RCC_IRQHandler / *
. word EXTIO IRQHandler / *
. word EXTI1_IRQHandler / %
. word EXTI2_ IRQHandler / %
. word EXTI3_IRQHandler / *
. word EXTI4 IRQHandler / *
. word DMA1 Stream0 IRQHandler / *
. word DMAl_ Streaml IRQHandler / %
. word DMAl_Stream2_ IRQHandler / %
. word DMAl Stream3 IRQHandler / *
. word DMAl Stream4 IRQHandler / %
. word DMAl Stream5 IRQHandler / %
. word DMA1l Stream6 IRQHandler / %
. word ADC_IRQHandler / *
. word CAN1_TX_IRQHandler / *
. word CAN1 RX0 IRQHandler / *
. word CAN1_RX1 IRQHandler / %
. word CAN1 SCE_IRQHandler / *
. word EXTI9 5 IRQHandler / *
. word TIM1 BRK_TIM9 IRQHandler / %
. word TIM1 UP_TIM10_ IRQHandler / %
.word  TIM1 TRG COM TIM11 IRQHandler / *
. word TIM1_CC_IRQHandler / *
. word TIM2 IRQHandler / %
. word TIM3 IRQHandler / *
. word TIM4_ IRQHandler / %

Window WatchDog * /

PVD through EXTI Line detection x* /
Tamper and TimeStamps through the EXTI line * /
RTC Wakeup through the EXTI line * /
Flash * /

RCC * /

EXTI Line0 * /

EXTI Linel * /

EXTI Line2 * /

EXTI Line3 % /

EXTI Lined * /

DMA1 Stream 0 * /

DMA1 Stream 1 * /

DMAl Stream 2 % /

DMA1 Stream 3 * /

DMAl Stream 4 % /

DMAl Stream 5 * /

DMA1 Stream 6 x /

ADC1, ADC2 and ADC3s * /

CAN1 TX * /

CAN1 RX0 * /

CAN1 RX1 * /

CAN1 SCE * /

External Line[9:5]s * /

TIM1 Break and TIM9 * /

TIM1 Update and TIM10 * /

TIMl Trigger and Commutation and TIM11 * /
TIM1 Capture Compare * /

TIM2 * /

TIM3 * /

TIM4 % /
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. word I2C1_EV_IRQHandler / % 12Cl1 Event x /

. word I2C1_ER IRQHandler / % 12Cl1 Error * /

. word 12C2 EV IRQHandler /% 12C2 Event x /

. word I2C2_ER IRQHandler / % 12C2 Error % /

. word SPI1_IRQHandler /% SPIl =/

. word SPI2 IRQHandler / % SPI2 % /

. word USART1 IRQHandler / * USART1 * /

. word USART2 IRQHandler / % USART2 % /

. word USART3_IRQHandler / * USART3 % /

. word EXTI15_10_IRQHandler / % External Line[15:10]s % /

. word RTC Alarm IRQHandler / % RIC Alarm (A and B) through EXTI Line * /
. word 0TG_FS WKUP IRQHandler / % USB OTG FS Wakeup through EXTI line * /

. word TIM8 BRK TIM12 IRQHandler / % TIM8 Break and TIM12 x /

. word TIM8_UP_TIM13_IRQHandler / % TIM8 Update and TIM13 x /

. word TIM8 TRG COM TIM14 IRQHandler /% TIM8 Trigger and Commutation and TIM14 * /
. word TIM8 CC_IRQHandler / % TIM8 Capture Compare * /

fE stm32fdxx _it. h Al stm32fAxx_it. ¢ SCHF o XA SE B ISR B, oA 5 24 26 201 5
startup_stm32f407zgtx. s XA E X R 5z —5 .,

3.4.5 MHzTFICH

T H MR H TG PR, 1d ST S 33X PIAS SO A7 it 45 1Y) S 1R 6 22 B AR ST A

STM32F407ZGTX_FLASH. Id SC{ 15 B HE 1 K/ AR B R INFIE & L BRIA 1Y 4% B
T2 7 BEAVECHE B Mk R BE 45 W SRl T AN A G e L 8 B AT A BT RN

STM32F407ZGTX_RAM. Id 3D Re LA A ] (0 H & 7E RAM il A4 .

XA SRR Y STM32CubeMX g /INJEAR K/INI % 8 L DL e MCU N #B A7 fifh 25 (1]
(4 53 3043 T i A A S L AR IS 2 A I 25 s — RS T TR 40 T i

WA H GBS TR B IF AR LR, RS ERE R T ER N RA N
. launch A 30, W LED Debug. launch, 3% A4 SCAGRAE T 07 B 8% 19 )3 ZhBC E S8,

3.4.6 Include f# £ K12

1t Project Explorer B3 H 1 5T oA — A ALY SCHF e\ Includes , 3% A 3O e A 2 i
BT H B SR SO i 2T H 1Y Include R #AR . B 3-50 Bz LED Wi H E#1 H
s#\Includes TR, T 4 5548 STM32CubelDE B %4 i T B4 bR EE W 642, 5 5 &5
LED 3 H ) Include 48 R ¥ 4% .

[ NS [ S - | a
-
Lt

i

BT T o 1L i s L.l i b sy B, e e L 12 1 LT
L7 cen0 1 101 % PRI i, g, . o sk, Lo i s by, g B, e i 17 =
1,1 10 B TR s, o Lo e bl s . s e W 071 i G071 S0 3T g s, e i L b

i TS TGS e 5 TR w— o L S e b - - . LG b B Y 12T oo WL S Bl
T A e e L
R L Ty
P Tl prber . oar
P e s Y AR

Mg AT UL e rild [
B b e e L DTt A 1, [ o gy

3-50 fE LB F\Includes
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3.5 STM32CubelDE 3 £

STM32CubelDE 3B & B 42 {4 F 5 D) E LU TH T R BCR . File (GUHF) 3 5L 36
B T R VAT S SO R I E A R . Edic () SRR AR 5T U1 & RS
W A AR e ROE | TR A AR D RE L B e AU A B AR . Source (D S FLAL 5 1 R AU
KAk A B A RS A TR PR A B, Refactor (HE M) 3% B0 SRR AU i 44 L 2
WOy 125 5 AN AR A B TR AR 4540 . Navigate (0D 32 84 fb Do o g v AR A% 0 a0
U R AT IIBE . Search (G50 S Fu VR 42 Jm) VRS 2 19 3%, $2 TH & 4R 2805 . Project (Ji )
SRS AR I A PANC B B P e O M E S T H . Run G2 47) 3 5 3 L
WU B A T AR O TR R T AT . Window (7 1) 32 50 AL V845 B IDE i J= L 4 151 Al
BEALIE . Help G BY) =3¢ 42 1 =R & 1% 3 Bly B U500 50 S5, i DR 2K BRI 7 1 2L A R 32
R BEURSEMABLTHR T T IR R H A B RO IR SRS R 1T R IR

3.5.1 File(3Cfh) EM

STM32CubelDE 1 File (U S HLFEAL T — R HRAE BT, 77 8 B P ifE 47 S Fn it 5
I, FEIREAE B AT SR H AR B SO P B SUTT A G AR DR AE
TIRE R RS BRAE SRS Bl K E A 44 RIHT AT A PR AT e 4 (32 R Windows Fi UNIX A% 20 |
TTELSASH ERFEEMYIE TAEX; oh, 0845 T 550 3 MR 8 i 10,

Fle Edit Sowrce Refactor Maegate Search Project FllC %$ﬁnr§] 3—51 E?/iio
puly e File 32T AEBLII AN T,
] ze;?‘?ﬁlﬂrmFdeiwmn... . (1) NCW: %ﬁgo
Close Editor Cutew (2) Open File: FTFF3CAF,
Chose All Edetons Cerl e Shift« W
Sarve Ctrles (3) Open Projects from File System: M XfF &
Sanee AR
S A Ceil+Shify =5 %TT%J@E'\‘ E o
R
SRS (4) Recent Files: H it X1,

5 m :i (5) Close Editor: XM 4mkaas.,
jRCrabir - Lioe Tl ilirs. ¥ : (6) Close All Editors: <M Frf diig#s .
Brint CtrlsP

s Impodt... (7) Save: 'f%ﬁo

el Expost... N
Properties A+ Eriter (8) Save As: %ﬁj\j°
Swatch Workspace 3 (9) Save AH: %ﬁ@?ﬁo
Riestat
Exit (10) Revert: 4.

3-51 File%ﬁ (11) MOVG: izfj:lo

(12) Rename: T4,
(13) Refresh: ¥,
(14) Convert Line Delimiters To: ¥#/7 /0 FafT, T3R8 E 3-52 i,
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& Peh F& Ithll' root girectory of this sofiware Cospone
Windows [CRLF, \¥in, DDOA, ) [default)
& Print... Ctrep Unbc {LF, . OA. T
r

3-52 File—>Convert Line Delimiters To 3¢ B

(15) Print: fTEJ,

(16) Import: A,

(17) Export: T,

(18) Properties: &M,

(19) Switch Workspace: ¥J#: TAEIX, T3R8 3-53 N,

Propertes AltsEriter F “main.h"
Restart [cooe peans gocl

3-53 File>Switch Workspace F 3£ &

(20) Restart: EFE B,
(21) Exit: 1B,

3.5.2 Edit(gi%) %R

STM32CubelDE 1y Edit (%) 32 48 it 2 Fp 4 48 D) g U4 FHUIS G B 200R . £ 8 T)
RGO S M. 35 D0 R R M BR L ik YRR ERE R S AR S E.
] R A R TN IS ST 55 B AR AR AR L R T RN B A LA [ s Ah 4 P
B N2 B S BN 45 s eAh IR R T 3 BSOS G R 1 R 30

Edit 28K 3-54 fiw, (B Sowce Rclecion Mawgate Search Project B
Edit 322000 fEBL0T 41 T b auer
(1) Undo: 4. e Sl
(2) Redo: #E . ; m ;::
(3) Cut: 5547, :;ﬂ-:;m-lmrq Clr'-.ﬂl!‘
(4) Copy: &, B Toc pus ckon AlreShift oA
(5) Paste: Hillfi, Fin/Replice_ CirlsE
(6) Delete: ﬂﬂ"“g,%o ::::d Cirls i
(7) Select All: 43k, mmm cm-smmﬁ
(8) Expand Selection To: §"J@ i £, T3¢ fufy | Tomeafmimis o arsis
Kl 3-55 Fiss, Add Task_
@ Enclosing Element: ®EICE, % :::::;lmmm Ewm'mﬂ;
@ Next Element: F—IG%, Word Completion Ciabeltef
@ Previous Element: F—J0%, :::::m.n c;:}
@ Restore Last Selection: K& L RiEH, :m“ e

(9) To multi-selection: F| £k, e —
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Firnd Replace CaraF Betiore Ladt Selectinn A Sy Dosars

3-55 Edit—>Expand Selection To F 3£ &

(10) Find/Replace: #F$k/Fi#k,

(11) Find Word: A 4%,

(12) Find Next: & T —4,

(13) Find Previous: & F—1~.

(14) Incremental Find Next: #m&#H F—1>,
(15) Incremental Find Previous: ¥&#& &k —4-,
(16) Add Bookmark: #4545,

(17) Add Task: #ITE5 .

(18) Smart Insert Mode: % feffi A,

(19) Show Tooltip Description: 78 T HEERTIA.
(20) Word Completion: #iia] [ sh#h 4>,

(21) Quick Fix: HR#BEE .

(22) Content Assist: NZ&EHiEY.

(23) Parameter Hints: S8R,

(24) Set Encoding: W& %%,

3.5.3 Source(J§)H

STM32CubelDE ) Source () F P44t £ & i AT E B II6E. F Z IR 5 bl i
R AN AL B P i B ARRS AT B 2245 RS ol o | X 5 L 4 E R OE AR RS A% XAk L BT BR A2 44
RO AN 260 & SO AT HERS V7 55 MISE P 15 L 4R B Getter Al Setter J7 s ML 4b, i 42

S e W v B e W (G A 69 e SRR BB
Eg;mk(.umrr\l:ﬂl: :_|a|+:hlirr-l|...: Source %iﬁn [zl 3-56 Fj?/j—_\‘ o
S B Source HE LI AE I T

A 13

g S L Shifts Ta (1) Toggle Comment: YJHeiERE,

Algm Const Cirl=Shifi b, ) .

Cormect ndentation sl (2) Add Block Comment: #ilIHERE,
Ctrl+Shift+F -

:::::i;w"*iwam C1r|‘.-'L:I*:||iFIa: (3) Remove Block Comment: #[FHE R,

o Inclhude Ctrd+Shift+N . . . .

Orgerize inclsdes il (4) Shift Right: mAB5,

o CHleARiS (5) Shift Left: [ ZE#3.,

m::::odh; (6) Align Const: X 5% &,

S e P (7) Correct Indentation: & IE4E .

Surround With AlrsShifys 7+

(8) Format: #:4k.

3-56  Source 3 (9) Copy Qualified Name: & flFRE & # .
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(10) Add Include: M E.

(11) Organize Includes: HZ15,

(12) Sort Lines: HEF1T.

(13) Override Methods: 15 5%,

(14) Implement Method: SEH .

(15) Generate Getters and Setters: 42 i, Getter fll Setter ¥,
(16) Surround With. &1 [ 1 N %, 73 HANE 3-57 BioR.

Generate Gellers and Selters_

Ft.oscillatorType = RCC_OSCILL
(e ternplate applicable)

RCC_OscInitstrs  Configure Templates..

3-57 Source—Surround With F3E&§

@ (no template applicable) : Joi&E FMAR .
@ Configure Templates: [t &I,

3.5.4 Refactor(TEF)) R

STM32CubelDE ) Refactor (FE#4) 3¢ FR 4 {1k 2 Fp A B A4 T fig . LIS B T & & L AE AR
bk Fy . 3B DA 4 B Ay 4% A8 i i ik L B AR b AR e R R R L D) bR B R
RO 7 s N AR A D) K A DT AR, x4 T HL A B T A A % T s R a4
Pk BT T R N BAE AR AR AL R R G R P A ROCR

Refactor SR HUNE] 3-58 iR, RIS eAgue Semch Disject o B
Refactor SR IIBEBLII 41T S e

(1) Rename: FAT4 . =i

(2) Extract Local Variable: $2HUAR A &, s

(3) Extract Constant: $2HUH &= . m":ﬂ

(4) Extract Function: #EHREL, History..

(5) Toggle Function: V¥R ER. 3-58 Refactor 3 &

(6) Hide Method: B 5% .
(7) Apply Script: L FHHIA
(8) Create Script: A H A,
(9) History: Jji,

3.5.5 Navigate( i) 3E M

STM32CubeIDE Y Navigate (i) 3 82 1 3= 5 (09 S At T s 15 B I+ & 35 20 B8 A
ENACT . FEDAEAFEIE AR E H R BRI L —% DURE S K2 %08 A nT L
FTHF 75 B ST 2 R S5 4 8 FH 2% R 5 g R A 2 D B8 o I A o S PR SRR U4 R/ Sk S R
ML FT S AL BT TIRE . Show In 732 8 fo VR 76 A1 5 0 VG 2% 00 45 B 2% | ) A
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T A5 S P R T E TR X e D AR T AR 0 B R 2 ) (S R AR

Madgate Search Project Run Window Help L Hello
e Intx
GoTa ¥
Open Declaration
Dy Type Hierasclhy
Dipen Call Higrarchy
Open Inchade Broraer
Toggle Source/Header

Ot Ty in Hierarchy...
Opstn Eleenent in Call Hisvarchy...
O Respiarce... CelsShifte R
Sk i A Skt =W ¢
Chuick: Curtfree

4 Mext Carle

¢ Previcus Cirls,
Prvwicas Bdit Locaton Curl

¥ Mext B Listation el Al + Right

G0 b Line...

o Back AltsLeft »

o Fonwand Alts Right

3-59 Navigate 3 82

Navigate ZEH AN 3-59 FT/N,

Navigate ¢ LI RE LB AN T .

(1) Go Into: ¥EA,

(2) Go To: ¥z, 73BN 3-60 FiR,
O Back: iz,

@ Forward: Hi#t.

® Up One Level: F—%%,

@ Resource: I,

® Next Member: F— 5,

© Previous Member: [F—/il .,

@ Go to Matching Bracket: ¥ F| LA HE 5,
Next Bookmark: T —/~45%,

(3) Open Declaration: ¥JF /0,

(4) Open Type Hierarchy: ¥J 2B 2 k454,

"R BTG oMl
Fack

Open Beclaration (5 Fonward
Open Type Hierarchy F4 Up Cne Level
Dpen Call Hierarchy Carls&liaH Besouroe
Cpen Include Browser Corledlnel Mest Member CuteShift+lp
Toggle Scurce/Header o+ Tabr Previous Member Ctrls Shift+ Down
Open Element._. CrilsShife=T o bo Matching Bracioet Cll+ Shift « P
Open Type in Hierarchy... CrleShift+H Mext Boolmark

& 3-60 Navigate>Go To F3EH#

(5) Open Call Hierarchy: ¥ T HJZ K 4554,

(6) Open Include Browser: ¥]F 45 & 3 %

(7) Toggle Source/Header: ¥4l /3k 34,

(8) Open Element: fIJFICE .,

(9) Open Type in Hierarchy.: 7FJZ K5 T FF 28480,

(10) Open Element in Call Hierarchy: 7E##HZE R F T FILE .
(11) Open Resource: ¥,

(12) Show In: 78, T3RFMIE 3-61 FiR,

CEl+Shilt=H -I
& Inchade Browser

Chilek Cuthee Cwlen B C/C++ Projects
h Progect Explos
#1 Next Annctation Cirl, g i i i
B Peevicus Anmatation s, B Outk

Frewious Edit Location Cirl=C 2 System Exploner
" Mext Edit Location CrrieAlt+Right [ properties

3-61 Navigate>Show In F3 &
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@ Include Browser: £ ¥ % &% .

@ C/C++ Projects; C/C++IiH,

@® Project Explorer: i H % JR& HEE,

@ Problem Details: [a] 3 .

® Outline: K44,

©® System Explorer: R4 RIRE FH4 .

@ Properties: @M,

(13) Quick Outline: PEMEE,

(14) Next: F—1,

(15) Previous: [E—4~,

(16) Previous Edit Location: b —4~4m#8 {7 & .
(17) Next Edit Location: F—"4ai & .
(18) Go to Line: ¥ #H47,

(19) Back: & [fl,

(20) Forward: [,

3.5.6 Search(##2D) 3
STM32CubelDE [ Search (## 2) 3¢ B3 I 22 F 5 fiig AT WE DO 68 . LA IF & & = AU 7E

FURS AN H e . 32 D RE A 45 HE AR 00 e 2 4% b BT DROR AR £ 4 L O [ i
SR VE B 5 A A5 2 T IT A W2 A 4 L DT Y5 S 0 Sk SO | S8 7 4 AL rp bR
RS G A R G AR B AT S AF . Gl X SE T RE L T S AT LU AR B A T H R AR B BT
AT RS, B2 THIT A R0R

Search S HANE 3-62 FT7R .

Search KLY RE UL AN F .

(1) Search: %,

(2) File: CHF,

(3) C/CH+: LRI HFEY C/CH+ U,
(4) Text: XA, TN 3-63 P,

Search | Project Bun Window Help &4
% Segrch.. CirlsH
5 Ele.. W e |
W O DTS worksnace Culealtet
Text ¥ Cpick Seach..  CrdedliaShibial :":i"“
Quick Search.,  CtilsAltashiftel | B - dunavesi  Working Set.
3-62 Search & 3-63 Search—>Text F3E 8

@ Workspace: T.{E=S[H],
@ Project: Wi H.
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@ File: 1.
@ Working Set: TAF%£E.
(5) Quick Search: [REH R,

3.5.7 Project(FiH) M

STM32CubelDE # Project (Jil H) 3¢ Hi 42 1t 22 S Il 1 A4 21 MG it D E . LA T % 3
RUE B G eI H . R E I REEAEFT RO I A AT R T H G R B A
BB RS I TR TEHHIE . A IR E M E AR VE R C/CH+ REI 5, Sk,
S LA i A R AR A B R R H R R R D) RE . X 8 TR BT R RO AR
Tt H A R BT A O R E A BROR

Project SR ¥ AN 3-64 Fi7s .

Project SE I REVEWI AN T .

(1) Open Project: FfIIFIiH ,

(2) Close Project: =AW H .

(3) Build All: H#E4FE,

(4) Build Configurations: 48 , ¥ P ANE 3-65 FiR.

Project Fun Window Help L el

Open Project
Cleke Progect

& Bulld Al Cerl+ B
Build Configurations ]
Build Project
Build Wirking Set ¥
Clean...
Builed Austamatically i B All Crl+B |
Build Targets ] B Configurations ) Set Active
CiC » lenex » m;::‘ - ) M'.'"-"‘I" .
Generate Report T e Mh?mkng'b-.rt ]
Generate Code g Set Active by Working Set ¥

Bl Austomatically Manege Wiorking Sets..

Properties

3-64 Project & 3-65 Project—Build Configurations F 3£ &

@ Set Active: WE IG5,

@ Manage: &3,

® Build by Working Set: % T/E&E 5,

@ Set Active by Working Set: #& T/EE W &G,

® Manage Working Sets: &M TAE4E,

(5) Build Project: ¥&EIH .

(6) Build Working Set: 4% TAE%4, Select Working Set GE#E T/EHE) T3 81 3-66
Fi s o

(7) Clean: V¥,

(8) Build Automatically: Az,

(9) Build Targets: & Hix, FKEAE 3-67 Fimn.
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Bl Aatomaticatly |
Create..
C/Crs. I s Build. Shift g
Clean..., [isssavessarsanarnsnsannsnas Generale Report Rebuild Last Target
& 3-66 Project—>Build Working Set F 3£ & 3-67 Project—>Build Targets F3Z &

D Create: %,

@ Build: M,

® Rebuild Last Target: T HMHE F—4HH5,

(10) C/C++ Index: C/C++ZG|, TRAANE 3-68 7R .

Suild Targerts ! ih: tromics.
Rebuild

Generate Repaor Freshen Al Files

senerabe Code Update with Modified Files
Properties Re-resobe Unntsohned inchades
RS SRDRREy Search for Unresoived includes
. ) Create Parser Log File

3-68 Project—>C/C++ Index T3 &

O Rebuild: FTHHHE.

@ Freshen All Files: il A S04,

@ Update with Modified Files: i F &L 4& ol i) SCAR R4 7T S 3 .

@ Re-resolve Unresolved Includes: T fif 8 A 0 19409 & S04,
® Search for Unresolved Includes: 18 2% A il #7179 £ & S04
Create Parser Log File: B]Ef##7 %5 H &304,

(11) Generate Report: A4 a4l & .

(12) Generate Code: A= BURHS,

(13) Properties: B,

3.5.8 RunG&fj)Em

STM32CubelDE ) RunGEA7) R HARBE T — RIVI  [5 widow 1ep 2reios
A BT & S A AT E B AR, BRI |S e o
EHREAT I AT TR RO IE AT AR | R :
5 AR [ 0 97 55 208 (0L C/Cooe BT A RIS ASHT B RNGG A | om Contuentions.
BTGB BRI MBS BRI . SRS AN THLIOIE | o cougms ;
TEAIRC EEET. 47 B T9° ¢ IDE S, @t s hg JF | oo ,
AT L7 (8 M P 00 BT U A B RIE AT | et catisins
AR ;s

Run S NE 3-69 TR, - Lﬁ::lw:“_m Cirlelte

Run %ﬁlﬂﬁﬁﬁéﬁﬂﬁﬂTo Q@ Exvernal Tools

(1) Run: 817, 3-69 Run 3
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(2) Debug: .

(3) Run History: 847 %,

(4) Run As: Ph--i817.

(5) Run Configurations: 1Z47HC & .

(6) Debug History: J&i& 01 & .

(7) Debug As: Ll i,

(8) Debug Configurations: id M & .

(9) Breakpoint Types: Wi iR, 732 ANE 3-70 FiR.

Debrug Configurations... ]
! GO+ Breakponts
= Toggle Breakpoint CirleShifg « B CAC++ Dymamic Printf

3-70 Run—Breakpoint Types F 3% B

@ C/C++ Breakpoints: C/C++H7 &,

@ C/C++ Dynamic Printf: C/C++ 3 &+TEI,

(10) Toggle Breakpoint: )4t & .

(11> Toggle Line Breakpoint: ¥J#47 W&,

(12) Toggle Watchpoint: ] W5 # 5 ,

(13) Toggle Method Breakpoint: Y4t i Wr & .

(14) Skip All Breakpoints ¥kiZ i W &4 .

(15) Remove All Breakpoints: #5EFTA Wi,

(16) External Tools: #Mi8 T H , 73 HANE 3-71 FiR,

& Remoye Al Breakpoings e e i

ino kaunch historg)

d-.J_I..a.T:E B RERIET T Biin Ad .
s “main.h” Extemnal Took Configqurations...
Onganize Fayoribes...

3-71 Run—External Tools F3Z 2

@ (no launch history): WH B,

@ Run As: DR izst7,

@ External Tools Configurations: #p& T EHNl & ,
@ Organize Favorites: 2021 J2 ,

3.5.9 Window(F )M

STM32CubelDE 1 Window (% 1) 3¢ 552 {1t 22 Fh 3y i 1L A8 B0 1 0 G 6 4% 6 4 i 4
MALE O iR R o 5 & L A ST SN E RO T 2R SRR L BR AS R LE
Chns il & A H IR BRE DL RGBS B CFTIF el VB . X ST AR T T H )
TAERCR AR R s
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Window S HUNAE 3-72 FiR.

Window I REVLA AN T .

(1) New Window: &,

(2) Editor: Zif &%, T3 AN 3-73 FizR.

Window Help L Hello:
Mew Window
Editor » _
Appearance * £ Toggle Spi .["'Dfﬂ:lmimnup Curl_
Show View » B Toggle Split Editor (Vertical) i
! Clone
P tive ¥ ¥ Toggle Wedd Wrap Ao Shife ¥
t‘ﬂﬂ. M- ¥ Show Whitespace Characters
, ; = temn Ctrles
: = Foom Jwt Cirle
3-72 Window 3K 8 S95 Window ~Editor T

D Toggle Split Editor (Horizontal) : ¥l1#e4f /0 SwiE#s (KF) .
@ Toggle Split Editor (Vertical) ; YI#3Fa g (FEED .,
@ Clone: &1,

@ Toggle Word Wrap: ¥ H sh#47,

® Show Whitespace Characters: /8% H T4 .

©® Zoom In: HUK.

@ Zoom Out: 4E/),

(3) Appearance: ZMW, TR HANE] 3-74 IioN .,

Hide Teolbar

Hidde Sratus Bar
Pertpeciive 5 Togaghe Full Screen Alz=F11
Mavigaticn ¥ Maimize Active View or Editor Ctrl s

Mimimize Active View or Editor

3-74  Window—> Appearance F3gZ B

@ Hide Toolbar: B2 T 24,

@ Hide Status Bar: RUBCIRAF,

@ Toggle Full Screen: Yl#t45#

@ Maximize Active View or Editor: fx KALTE sh ML K ok gn 5 25 .
® Minimize Active View or Editor: #/MbiE sh ol & 5% 4% 5 45 .
(4) Show View: W R#LIAl, T3 AU 3-75 PR,

@ Build Analyzer: H&03Hr 8.

@ Build Targets: f# & HFx,

@ C/C++ Projects; C/C++TiH,

@ Console: ¥l G,

® Cyclomatic Complexity: FBl&E =R,
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Appeasance g |
& Build Arsher
Fefipecine: » & Build Tarpets
it @ C/C+ + Projects
Mavigation ' B comsle AlveShifys0L ©
Preferences & Cyclomatic Complexity
1 workspace_1.15.0 - LEDA ACore/Srefmain ... B
' i Outline Alt+Shift+C) 0
2workspace 1,150 - STMA2CubelDE 2 o Diatals
Dworkspsce 1.15.0 - STMA2CubeIDE B Probl Alt+Shifts gL X
lare §s licemsed wnder terws that can be foun iy Project Explorer
t directory of this software cosponent. n 5
MSE File comes with this softwares, It is pro & Search AlteShift+ 0y, 5
LI RN R RN R PR R P R N R PP RN NN R R P RN LT - ﬂm
& Sratic Suack Anabmer
D Header = 2 Tals
P Dther... AltsShift=0, 0

3-75 Window—>Show View F3 &

® Include Browser: kT4 %

@ Outline: K%,

Problem Details: [A]#83EEE ,

© Problems: [[]f5,

@ Project Explorer: i H ¥ & BA% .

@ Properties: EM.

@ Search # %,

@ SFRs: $FERIBEAF A7 4% .

1 Static Stack Analyzer: FFAHERR M4 .
® Tasks: L%,

@® Other: A,

(5) Perspective: &M, TREAWAE 3-76 Fs.

Havagation i Customize Perpective_
Preferences
1 wowiipace 1,150 - LED A oreSrofmaine .. Close Perspectie
2 workspace 1,150 - STMI2CubelDE
R

200 TR dhalil

3-76 Window— Perspective 3£ B

@ Open Perspective: fIITHEMIAE .,

@ Customize Perspective: HE XHMA .

@ Save Perspective As: HAEBERE N,

@ Reset Perspective: BB HEMA .,

® Close Perspective: FZHBEME .,

® Close All Perspectives: <Ml A &K .
(6) Navigation: T, F3R U 3-77 PR,
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Show System Menu
Shoaw Wit [elieni
0, Find Acticns

Prelererces

1 workspace_1.150 - LED1Core/Sro/maine ..

2 workspace_1.15.0 - STMI3CubetDE drctivare Edbtor
3 workspace_1.15.0 - STM32CubeiDE ”“t.td'““'
Prewioas, Bdiior
el e is licensed under terss that can be foun Saibch 1oy Elito...
Wit directory of this softeare comporsent,
EWSE File comes with this software, it is pro Pt View
Prewigus View
Mot Perspective
EHD Header *f Previcas Peripectne

Alre

Cerl+3

Fi2

Carl+Fis

Corlla Shitfi « Fs
o« Shify«E
Carl=F7
Ctell+Shift+ FT
Cirle F8

Cril+ Shift+ F8

3-77 Window—>Navigation F 3£

@ Show System Menu: B8 RGKH,
@ Show View Menu: /8 FLEISEH
@ Find Actions: A k#1E.

@ Activate Editor: #iGdHE 4.

® Next Editor: T —14iE 4%,

©® Previous Editor: F—"4miE%%,

@ Switch to Editor: V¥ 3| 4m5E 45 .
Next View: F—/HLK,

©@ Previous View: F—"HLK .

@ Next Perspective: F—@EMAE .
@ Previous Perspective; F— A BAA,
(7) Preferences: B %,

3.5.10 Help(BPp 3N

STM32CubeIDE Y Help (3 B 3¢ 5 41k 22 Fh ¢ I A0 T2, 35 Bl T & & PR 48 B S
FEI R AR B b0 U B B B N AR R R R SCHS BY AN IE B i S8
FE BN FIEE TS F TG R (Eclipse FH P AE A% BE CANIK P | 5O S R VE B ) L G A8 R 2 A
B VilE] Eclipse i3 K A AT B A U4 L B BRI SCRYRTBE IR L ST-LINK 5387 LA K
KT STM32CubelDE W B . X ELD)REHS BT K # M ke (] 1 AR IR #T e IR AL AL T & 3 e

Help 35401 3-78 fiizs

Help SR REVEHI W .

(1) Information Center: 15 B /.0,

(2) Video tutorials: MATZ .

(3) Help Contents: &I,

(4) Search: %,

(5) Show Context Help: & FFXH .

(6) Show Active Keybindings: 7R 8§40 % .
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Help & Helio
B Informaticn Center
D Video tutosials
@ Help Contents
& Sgarch
Show Context Help

Show Active Keybindings.. CirlsShifrsl
¥5 Tips and Tricks..
Cheat Sheets.,
Eclipss Lieer Storage ¥
Check for Updates
Initall Mew Softeare,.
Eclpae Marketplace .
& Check for Target Selector Device Database Updates
& Check for Embedded Software Packages Updates
B Manage Embedded Sofvware Packages
& Target Device Do and Resources
ST-LINK i

= About STMI2CubelDE

LRy ]

3-78 Help 38

(7) Tips and Tricks: #/8 fdE 15,

(8) Cheat Sheets: $i153%,

(9) Eclipse User Storage: Eclipse J ' 7, T3R8 MAE 3-79 iR,
|

@ Open My Account
& Open Marketplace Favorites...

Sign Out

& 3-79 Help—>Eclipse User Storage F 3 &

@ Open My Account: FTFFFAGIK .

@ Open Marketplace Favorites: FJJF 11 3 Wik Je .

@ Sign Out: F4H.

(10) Check for Updates: ;%% 5 Hr,

(11) Install New Software: %255 544,

(12) Eclipse Marketplace: Eclipse 37,

(13) Check for Target Selector Device Database Updates: ¥ 2% H 5 2 £ #5 1% 7% 845
PR .

(14) Check for Embedded Software Packages Updates: 2% #x A 20360 5 5,

(15) Manage Embedded Software Packages: & PR A 24,

(16) Target Device Docs and Resources: HFRi% £ SCRY M PR,

(17) About STM32CubelDE; 3% F STM32CubelDE,

3.6 STM32CubelDE By#1E

AFT PR STM32CubelDE BYHEEAE . AL45 57 & F1 S A T RE 000 H 45 # 17/ G 11/ I % /
Y4/ SRR R A B A0S g 5 L R 3 B AT I B AN s,
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3.6.1 Pt A TR

i F§ STM32CubelDE, 1] PLili i File 28 F i) New 5§ Import iy & s B A — 4T H .
WA L AT File>Open Projects from File System B4 . ¥ — 400 H S A Y457 L
fEasla I E 3-80 s .

& workepace_1.10.1 - Device Configuration Tool - STMERCubelDE
File Edit Mavigate Search Project Run Window Help
AkeihifieM: | |

C-E
!

Seitch Warkupace »
o tmrt
Euit

3-80 #TFF STM32CubelDE T 72

3.6.2 WmH&EH

— AN TAEZS [ AT LGS 24T H , TAES [0 BT H A5 FTHF S AR A . & 3-81 fF

78 GPIO %t 0 F SE 6 LED 50 B T R 2544, 76 350 H 30 B 45 5L, X — N30 5 /Y5 5358 7T LA
FIFFIE AR A s B AR TR A PSR B B Close Project, AT LLCHTIX NI H

T AEZS [ AT 2400 5 A FAT R AR, A — A3 H 2 w5 sl — A H 1Y
AR AAT— AN SO el SO A5 X AN I H AR Y A H A g I H R P E T BORE I
T B R A X Y AT H B . BT RL 7R AR A8 ) SR i BT TR A Y i Ak B Y 5
H P H A H . AT LIS NAE 5 I LT DLk G oK 1 46 31 5 E 75 2040 B A 150 H i
FEEER IR,

T H B B A] LUE A T HA L  Project 32 3 BB I H 3 Y5 2% v 300 H 47 4509 PBE SR
HSEEE, &1 3-82 TR I H Y SCTREESE SR R Ay S BRI, w I H A EERE R .

(1) Build AU EE L) . W& TAEZ B AP A 4T I H (7 F Project F 3¢
T FTLA AT TAES B AT Z A I H
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Build Project
Clean Project
£ Refresh 3
Chose Project
Close Unrelated Progects
Basld Configurations
Baskd Fargets
Inden
QO Fumas
Tu-ﬂb'lm ST EeIDE] ¥ Tean o
» o Binasies.
o i Carpas e Wtk
5 (3 Mppicat Revicre brom Local History.-.
» [ Cwbug b Generate Code
» [ Dirivers % Comertto C+4
B LEDUoc B Rus CFC4 s Code Anabyin
1§ LED Deebusylansrech Configure »
L STMIZFSOTIOTY FLASHIA
i AT AL Propestion AieEroes
B 3-81 LEDIIE Li2%# B 3-82 IiH W RARESRE(E ST

(2) Build Project (P &3 H) . # & TAEZS ] h By M i H . #4285 /e B3 2R i
Debug 5% Release H 3% (H Il H 24 [ it & o 28 ) F1— A~ B US04 Binaries » 3% A4 fE 481 30 {4 3
rh R G AR L) R SO 4 LED. elf,

(3) Clean Project (iR H ) . 75 bW B #4) g A Al A4 A 8] SC 4 Fn — 3k i Sk

(4) Close Project(KMH W H) . KM SFiHiH .

(5) Close Unrelated Projects(GEPIAF T H) . LM TAEZS | i 5 5 A& 5 H J6 %
I H .

(6) RefreshChill ) . £ I () STM32CubeMX 1 HiE BUACHS S , H M Al i 2 F
Bl B S

(7) Build Automatically(H sh#J ) . X & — 8 LT (if T Project E A T), IR
FTIF XA, 76350 H A2 P SO g & ek, 80 STM32Cube M X 3 A= AR RS J5 w25 A shig 2 .
— eI G P R T, AT A A AL

(8) Properties(J& ) . Tl H @ ik &, PJedEi b Alt+Enter, i H TFH I — M@k &
XTEAE , XT3 H AR 2 8 PR AT I

3.6.3 FTH/ /BB /Ul /S TR

1E Project Explorer CT 23 Y #%) H 7l LLUE 2| 24 Aif
TAE=R T A LR, WK 3-83 Aras, A af LIt
X H A AT — TRESEATHT /5 A /i 5/ bl 4/ & 45
P, STM32CubelDE T 7 3 % g8 4 [ 3-83 s .
3.6.4 [EfE)REER

STM32CubeIDE 1 1 STM32CubeMX M5 @ 383 sTV32CubelDE T 3251 4 58
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iR, AT L B0 /T AR RS, B A PR 0 AR A i — 7 T2 . STM32CubelDE 4
BT AR T 5 5 00 3K 2 R0 R AR ok H 45 STM32 & 41 Y [ 14 )% .

4T Help—>Manage Embedded Software Packages 32 #4524, 7] LIX} A STM32 [
T P2 L e Al B4 1 0 AT B 2/ HBR [T 46 %) . STM32CubelDE [ 4 J42 45 B AN 4] 3-84
Fi s .

B Embedided Saltware Packages Manages e

" ETMI2Cube MCU Packages and embedded software packs releases +
. —
+ Ralasasas Informalion was et refreahed 12 hours age

| & STM32Cube MCU Packages | < STMuroelachrencs loweBols | SEGGER | emolas | poriGenbH | wellSSL

|| Description

¥ STMIZF1

B 5TMI2Cune MCU Package for STMXZF1 Series 1.8.4 1.8.4

0o STMA2Cuss MCU Packags bor STMI2F1 Sadias (Size © 1470 MB) 183

Details

E 3-84 STM32CubelDE [ 14 FE & 18

F P a] LLaE i Install #6401k STM32CubelDE H 3 M W 45 3647 T 3k 20 2%, dow] L) 3 53
From Local ¥4 %45 B A WUE T 8- B B FE . il id Remove $2 4L AT UM BR 35 5 (% 44 22

3.6.5 R 4ait

R AT LU A 3 RO B8 sh g i

Jrik 1. g TR A B Y PRAE SR SR B Build Project.

Fiik 2. kP T8, $4T Project—DBuild Project SR BLAT 4,

Jidk 3. PR LA, B4R T HRA B Build KR,

TR 4% 5E LG  7F Build Analyzer % 11 0] LU 18 5 SCF 0 ST A 1A A7 X 380
(Memory Region) Fl Bt (Section) B {# F1E &0 . AL 45 N b ik iz f7 bt (A 2051 2 &
i R R4 2 b4, STM32CubelDE #9743 Hr 45 B 40 18 3-85 Frs .

1 Static Stack Analyzer % H i 7R T #A8HERR M G L. STM32CubelDE AR 4t
oA an il 3-86 s .
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Pdermony Regeond bdemody Delali

Regicn Start ad_  Dnd add_  Sire Frew Ll Usage (%)
=FLAN ADD0. (2001 G4 KB GZASER  USSKE | 242%
=FLASH  OaQB00. O0x0808. 512KB SOTORKE 492KE | D9%%

3-85 STM32CubelDE #Z S E R

List Call graph
b Hicke el e

Function Locaicost Type  Location Inio &
l?ﬁjrﬂ(h‘r(l,_fonl’q Ird STATIC  maanc119

& HAL GFICH Init 48 SEATIC  sbmE2 e hal gpio.

= HAL RCC GetSysClockfr. 48 STATIC  sbrmd2fTaex hall oo

& WX _GIPG Inin An STATIC  gpio.cd?

& NVIC_EncodePriority 40 STATIC  eoie emdh 1686

& HAL MVIC SetPriceity iz STATIC  strmB2f1xx hall cort

& HAL RCC OscCondig iz STATIC  strm2f 1o had pocc_

& _ NVIC_SetPriosityGroug_ 24 STATIC  core em3he 1480

= HAL GPIC ReadPin 24 STATIC  strnB2iTa bl gpio.

& HAL RCC ClockConiig M4 STATIC  sbm¥2f 1o had pocc_

JROC Dy 24 STATI.  stmd2f 1 hal rocec. Local

= Koy Scan 16 STATIC  bip ey

= HAL Mspinit 16 STATIC  sbrnE2f1xon ball msp e

3-86 STM32CubelDE etk S it 4 17

3.6.6 Pk S isirilE

STM32CubelDE T2 4 18 5¢ W H JCAT A 45 052 . 5k ol LA T A R38R T
TE C/CH B MR T HRE R A 3 AR s A0 ¢ 9 340 . oK L s A7 A T 5,
K 3-87 AF/N .

] workspace_1.10.1 - Device ConSiguration Tool - STMI2CubelDE
e Edt Hewgate Search Project Bun Window Help

Nrd@es-S-BraexsciS SRRy

W AP S BV D ——

IEIT = MISTM32 MCUTF R{CEVA0 IS B8
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HHAM % &8 (E; W Flash . EEPROM . 4% RGB LED 4T ; iS40 T 4% 208 8 0, s i
AR I T R,

Bk F407-8i KRR KA an &l 3-104 FioR .
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3-104 BN F407-FF REF AR TFT LCD)

3.10 STM32 (FEZ=Z=HIEHF

1. ST-LINK/V2 {FE 8

ST-LINK J& ST 24 F] 28 STM8 Fl STM32 R4 fli45 il #5531 5 s . ST-LINK/V2
5 B 3-105 iR,

ST-LINK fff A8 B A 41T Ff ai

(D) HBEIGE . TS Flash ROM.EEPROM %45 , 75 %42 3 0K 2 F2 )5 A G4 1

(2) fiEYIRE . SCHF2MisfT L I W7 s A i vk

(3) AIEF /O WRE AR B 5%,

(4 i EMERE: SR USB 2.0 4 1 A7 07 BR800 08 12 | W a0 3K, s o i B R

(5) ZmAEtkfe. RA USB 2.0 0, 347 SWIM/JTAG/SWD F#%, F &,

2. WEHSERED

STM32 Z 5t il #9442 0 51 B an 18l 3-106 TR A T8> PCB /Y /5 F 25 10]
JTAG W4 0 nl FAGHE 10 51042 0, SWD 813 0 R 75 2 SWDIO . SWCLK ,RESET #l
GND iX 4 4k,

vec| 1 0O Oz2 | vee yvoo| 1 0O 02 | voo
TRST| 30 O4 | GHND NG| 30 04 |GND
TH| 50 Os | GND NC| 5 0 Oe | GHNI
™2 70 0O8 | GND swnioL 7 0O O |GND
ICLE @ e O OI0| GND SWOLK@S O OO0 ) GNE
RTCKE @110 O12 | GRD NCERIGO O |Guo
TDO| 130 O4 | GHND SWOl 130 0O | GNID
RESET| 150 Ola | GND RESET| 150 Os | GND
NIC 170 O18 | GND NCL 170 Oing | GNDR
NAC 190 0O20 | GND NCL 190 O20 | GND
JTAG SWD

3-105 ST-LINK/V2 {FE & 3-106 STM32 ZRFIfEHFAKXEOSI HE



