W/ R R R S AN R S B E A O, GPIO 24 T R A/
it T fe . oy DABC B O RO O RO B R et DA R S b e ek R e, AR
FRARDT STM32F407 GPIO B 2 47 4% . 5 A =0 HAL FE R 8 DA S it S2 ). A
FEREARE BTN LA B T A b 3R STM32F407 (% A /%t 4E ,  IT & T 4%
M AR GEAT T RS S

i E R

@ R/ A DA

@ 3R STM32F407 (4 GPIO ¥4 ;

@ UiI] STM32F407 GPIO (9 HAL FE R %L

& Uil GPIO T LKL,

BETE R

@ iz STM32CubeMX {4t & GPIO T2

@ iz Keil MDK #4405 185 I 4750475

@ iz J{] Proteus /5 8 GPIO {5 B H %

& LHET GPIO 524,

E Y=k

@ T S S B L R R A AR 1Y B T AR ) R0 D 9] R RE D

@ SR A BA A 1R A 0 M LR AR A R D2 2 5 A N EIME S8 BT 55

@ G AT BT M B R R GPIO B T 5 2 45 0, 42 T 357 BE ) A0S Bk

Hing.

3.1 iIRAXRGEN A /i ®

AR GE B H A /i R R GE 5 A T FR 55 e PN HR A 2 TR AT R A e B G
gy o TERAR RS, /O B A ZCHE ZE KM 6, B8 RSREW IOk A SR &
Chn AL g e B 55D B9 B (S JEL O T8 o i o B A (A s i L R BIL ) e Ak B A R R 5t 4
SPER IR

MAXRGER 1/0 WAL E L R EAR T /OB 1/0, firdfF  Jf 78

15 P00 268 30 15 45 X SE LA A R S 1 2 11 5 A S T A A 34 S RN 1 A AR

uil
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AR RGBT 1/0 WK 2 % F2 08 1 1 & PR R G AT . SRl B2 )7 1 3 4%
il B R 1R 28 1) AR, AW 06 fb B 48 L2 5 B AL B P T A L BEAh . IR AR E W 1/0
BBV BB 2 vl rh Wi Ab B TR D 5 R R AR 2% B, Oy TR R G I S R T AR
PE T ZIRA IR 1/ O 345 B Re A T AR 3, JF & 3k 1T 1/0 3K gh fn i AR T .

MARXRGEN /O ZRGESHNAREE L B H T, HAk e A 0] 58 2 B4 5 ) 3 5 4 R
SRy TR FIMERE. HIL AR AR RGP BEEW 1/0 B MR s R 7 19 & .

3.2 STM32F407 Iy GPIO

4

STM32F407 ) GPIO J2& i % il &% 5 40 &6 5 #5315 L 42 0 LBl R 2 W S 24 0,
STM32F407 (5 GPIO 5| I -E A7 &5 B i 22 36 o o] B & 1 Re g 2 2 Fh i /K .

STM32F407 1 GPIO 5| g 53 i 2 4l B A& — e Bt i 51 10 6 T A5 SRR &
GPIO 5| B & FEA i A /i th D g . 7S i AR . STM32F407 ] LA o 45 i 5 | 60 i i
T G LS, S BT AR A 0 B L I ) LED KT (0 58 K ul UK S 4k g% 4 s 7 AR AL
T GPIO 5| Ja] LUK I S5 f A5 5 T 132 U RS s R O s 48 115 5

STM32F407 i GPIO CHFZ2 fh TAER 45 i = A L ERfm A LT Brfm A B0 5
N HE e i RS L U L R A P A A A o A X SR A R R A AR B
N 7 e e B A S I & DA R AR T K . GPLIO 519 & T 4R 3 8 f B R r
SN VT I I N i | s g B = R A 1 2 SR R i N YN T 7 o A 17
STM32F407 ) GPIO 5| BC & Ak & R4 , FF & & AT LLGE o 50 g ok T & 51 I T /R A
2B R S S LA R TR R R

TEfF ] STM32F407 B 5 (LY GPIO Z . 52X HE AT & . GPIO 5] AT & 20 B8
e Ja IR R GPIO BB s o & GPIO 51 IWIIRE ;s 68 GPIO; 55525, 785 bR
N T B R GPLO 5 F SRR Q0 el e R0 F 30 B0 A% 55 L LA 3Bk B Hh A% i [ R
SR 5 LB AR B A 1R

STM32F407 i GPIO J& i f5 il s 45 il L 5 AP AR I a5 il A5 S Bl R B 842 0, B A
o BE I T T R AT O AL T TS R AR RS it A B R GPIO TR S
BT GPIO 51 BEC &, AT L S35 A5 15 2% 1) A3 %0038 15 R il

3.2.1 STM32F407 GPIO 1528

STM32F407 Z 4 %517 s 4 I Mokl 26 3-1 FFR .
R 3-1 STM32F407 RY|SFFESEARE MU

5, % X B bk 5 154
0xA000 0000~0xA000 OFFF FSMC # il %5 17 2%
0x9000 0000~0x9FFF FFFF FSMC bank 4
AHB3 0x8000 0000~0x8FFF FFFF FSMC bank 3
0x7000 0000~0x7FFF FFFF FSMC bank 2
0x6000 0000~0x6FFF FFFF FSMC bank 1
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<t % ¥ #E bk ap &

0x5006 0800~0x5006 OBFF RNG
0x5005 0400~0x5006 07FF HASH

AHB2 0x5005 0000~0%x5005 03FF DCMI
0x5006 0000~0x5006 03FF CRYP
0x5000 0000~0x5003 FFFF USB OTG FS
0x4004 0000~0x4007 FFFF USB OTG HS
0x4002 B000~0x4002 BBFF DMA2D
0x4002 8000~ 0x4002 93FF PLK R MAC
0x4002 6400~0x4002 67FF DMA2
0x4002 6000~ 0x4002 63FF DMA1
0x4002 4000~0x4002 4FFF BKPSRAM
0x4002 3C00~0x4002 3FFF ApEEARE F e
0x4002 3800~0x4002 3BFF RCC
0x4002 3000~0x4002 33FF CRC

AHEL 0x4002 2800~0x4002 2BFF GPIOK
0x4002 2400~0x4002 27FF GPIOJ
0x4002 2000~ 0x4002 23FF GPIOI
0x4002 1C00~0x4002 1FFF GPIOH
0x4002 1800~0x4002 1BFF GPIOG
0x4002 1400~0x4002 17FF GPIOF
0x4002 1000~0%x4002 13FF GPIOE
0x4002 0C00~0x4002 0OFFF GPIOD
0x4002 0800~0x4002 0BFF GPIOC
0x4002 0400~0x4002 O7FF GPIOB
0x4002 0000~0x4002 03FF GPIOA
0x4001 6800~0x4001 6BFF LCD-TET
0x4001 5800~0x4001 5BFF SAIl
0x4001 5400~0x4001 57FF SPI6
0x4001 5000~0x4001 53FF SPI5
0x4001 4800~0x4001 4BFF TIMI11
0x4001 4400~0x4001 47FF TIML10
0x4001 4000~0x4001 43FF TIM9
0x4001 3C00~0x4001 3FFF EXTI

APB2 0x4001 3800~0x4001 3BFF SYSCFG
0x4001 3400~0x4001 37FF SPI4
0x4001 3000~0x4001 33FF SPI1
0x4001 2C00~0x4001 2FFF SDIO
0x4001 2000~0x4001 23FF ADC1—ADC2—ADC3
0x4001 1400~0x4001 17FF USARTS
0x4001 1000~0x4001 13FF USART1
0x4001 0400~0x4001 O7FF TIMS8
0x4001 0000~0x4001 03FF TIM1
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% % ¥ BE ik 5 &

0x4000 3400~0x4000 37FF 12S2ext
0x4000 3000~0x4000 33FF IWDG
0x4000 2C00~0x4000 2FFF WWDG
0x4000 2800~0x4000 2BFF RTC & BKP %1%
0x4000 2400~0x4000 27FF 4 B8
0x4000 2000~0x4000 23FF TIM14
0x4000 1C00~0x4000 1FFF TIM13

APBI 0x4000 1800~0x4000 1BFF TIM12
0x4000 1400~0x4000 17FF TIM7
0x4000 1000~0x4000 13FF TIM6
0x4000 0C00~0x4000 OFFF TIM5
0x4000 0800~0x4000 0BFF TIM4
0x4000 0400~0x4000 07FF TIM3
0x4000 0000~0x4000 03FF TIM2

A4S GPIO BA 4 4 32 ALl & % 47 %% (GPIOx_MODER,GPIOx_OTYPER,GPIOx_
OSPEEDR.GPIOx_PUPDR),2 > 32 fi ¥4 % 17 # (GPIOx_IDR,GPIOx_ODR),1 4> 32
A7 B AL/ BALAAF 2% (GPIOx_BSRR) , 1 4™ 32 £ 8 % 2 77 % (GPIOx_LCKR) 1 2 4~ 32 i 52
A fig (Alternative Function, AF) ZF £ #% (GPIOx_AFRH .GPIOx_AFRL),

1. BEFFa=

B> GPIO HAT 4 A~ 32 (A0 % B GT (1) Bie & 75 77 2% (GPIOx_MODER.,GPIOx_OTYPER,
GPIOx_OSPEEDR.GPIOx_PUPDR), A il & £ ik 16 4~ GPIO. GPIOx_MODER % f£ %%
T GPIO i G A i AF 548D . GPIOx_OTYPER il GPIOx_OSPEEDR %f
A7 A% 43 FH T 2 B 1 28 A M sl R ) AR B (TG GPIO Jy [l el , 4B 23 1 #:4% GPIO
T 5| I 2 B A B GPIOx_OSPEEDR 7 #8) . J6ie GPIO HF i A if &5
GPIOx_PUPDR % 7@ & H] T2 4% Fhi/ T Hird .

2. HIEFFR

BA GPIO HA 24> 32 7 8096 35 47 4% - i A R s 2504 25 A2 2% . B GPIOx_IDR Al
GPIOx_ODR. GPIOx_ODR FFfEfifi fo i th A , w0 k4732 /5 vilnl . i GPIO i
N BB A7 0 2 5 AR 2747 2% GPIOX_IDR B R — A R 7 a .

3. BEfI/ BT FeR

B/ A A AE B (GPTOX_BSRR) S —A™ 32 i 2R 47 2 . B FO 0 1o FH B 5 7 i 1 B30 27
f7#% GPIOx_ODR "1 X 454> Bl ) 50406 0 AT 8 A0 R AR A 454 . A0/ 02 AT 2 A7 2 1 /1
/& GPIOx_ODR B 2 £, GPIOx_ODR H 1y %4> B4l A7 % i GPIOx_BSRR H i 9§ A4~ 4 il
fif: BSRR(i) fil BSRR(i+SIZE)., M5 A 1 B, BSRR (i) {3 23 & 7 % i i ODR (i) 4 5
BSRRG+SIZE) fii 233 % ODR D X W 7. 7£ GPIOx_BSRR H [ AE A i1 5 A 0 #iA 23
X} GPIOx_ODR By B A7 = A AR 52 . 40 2R AE GPIOx_BSRR H [a] B 52 2 % A7 P4
A7 B A AT A 0 B A R e . ] GPTOx_BSRR 247 %% # itk GPIOx_ODR H14%
A7 BB S — AN B A AR S 8iE GPIOx_ODR {37, Bl &S AT LI B #9715 GPIOx_ODR
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fii. GPIOx_BSRR ZFf7#% o iF X GPIO #F 47 J5 7454 U5 78 4F 58 AR S 8h Wi 9 454 L 78
ZAT S5 B F AR ) JFEXT GPTOX_ODR #E47 {57 VR I, B 1F JC A0 25 1k b iy . AE — R
T AHBIL G yjnrf, o] DUE et — 7 sk 247,

4. PEFF=

GP1O #i5E # 7 4% GPIOx_LCKR M T#i%E GPIO ML &, AR Ik AN, — B 8i5E
AACRPLIEE , GPIO (WL B I =X i b 28 A ol | B/ 7 45 e AS B 14 0 o, Bl
SeRBIZ A AE A% AT LUBIE I FAE #8045 GPIOx_MODER, GPIOx_OTYPER, GPIOx_
OSPEEDR.GPIOx_PUPDR.GPIOx_AFRL # GPIOx_AFRH, GPIOx LCKR j&—/> 32
PR FFAEAS . B RALERXS B — > GPIO 5, S5 i & o 1 B, %60 i GPIO 5 AT
B .

5. ERYE T FR

GPIO & 1 ¥ RE MK 137 27 77 #% GPIOx_AFRL 1 GPIO & JH ¥ 8 & 1 %7 17 #% GPIOx_
AFRH H T##51 GPIO Al H 16 N E HYifE. GPIOx AFRL #7488 GPIO
ik 8 fi (HI GPIOX0~ GPIOx7) (5 JHZh it . GPIOx_AFRH %77 2%/ T 1% 4% GPIO & 8 fif
(H GPIOx8~GPIOx15) W& HThfE . T8 k855 th &2 g A f1 2 H o g d
IR B LRGBS GPIO 8 Dy aedi A /i 3 5 — A4~ 38 B AT, % T8> GPIO T
N AR T — W HURE O Ik B — A T AN T RE .

3.2.2 STM32F407 GPIO S|HItET,

g STMB2F407 4~ GPIO ALl [ H 482 HU2 GPIO 257 SR AUHE A 32 {7 F ol F
Wi, GPIOx_BSRR FF 17 %% 19 H 19 2 22 18 XA ] GPIO 2 47 #% #F 47 I+ B B/ 18 o 5
7], 38 3 3 b 5 2K, 78 SR IORME oy o) 2 (8] & AE s SR AR &7 I . GPIO i i) JE AR 2%
e 3-1 FiR.,

i

' V,
BHA f”
‘ /3 !
B oM _ SR Jh |
R i | |
1% ﬁ %ﬂ é Voo
= é s
< L 5 | | RT=EE
g F
& i \IR Bl ] 1/0F |
Tl Bl  lsssemecesesmee o
= e === ! |
= L e ; =
& : :
=

VSS

it R 1 2

L] s
= sl

REF Lot SIBERRH: ||

& 3-1 GPIO I E A%
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1. W/ HERX

GPIO 5| i A /i BB AR G T

(D A BOFR A BT | A 2 5 I s, DU S AR 2

(2) R B BT | IS N i LB L B A B RO R LT

(3) NHrf A BOFR A BT | I N N S A B B A BRI L

(D) B« BOFR A GPIO Joak . 5| I 1 #2482 A N B AS B0 e 4%

(5) FFifa b . B ik b g I P B BSR4 Vs s

(6) SR . BCFR T T S TR Vi AR Vs

(D) BT . ot b R B m L E Sy B AR P Vs

(8) & FHESR s h . s A B AN P Vi SR V.

152 A 1] K 52 A5r W 58 1 - 2 FH D0 6 18 A 800G - GPIO #c & o i =5 i AR, &
a5 AL T2 H O se B/ FRCRA: 51 PALS O JTDI 4 F EHoRE; 51
PA14 2 JTCK/SWCLK 4 F FHURA ;s 51 PA13 S JTMS/SWDAT 4 F FHR A 5]
Jil PB4 2 NITRST &b T EHDIRAS; 5180 PB3 24 JTDO &b T =5 R,

GPIO fE 2 i A B, i 1 22 o 2% 9 OC A1, it %% 45 ik & 4% 0 A 8% T JF, IR 48 GPIOx _
PUPDR 2f £7 ¢ I {8 P g 2 A5 4T JF L R0RT N S e B i A B8 27 A7 28 B0 1 > AHBL B
B E X GPTO 51 _E (% B8 28 A7 — U AR L X iy A B8 25 47 25 19 332 5 ) i 3R B0 GP1O R
. GPIO {3 B9 i AT B a0 1& 3-2 B,

il

2| | :
LS o I by ‘
] E : 8 : vV Vbp
= H J : DI
WE § : TTLj% R
- {4(—11' ] 4= : %ﬂ&g’g
E s B B o
= i ANty i
8 e )
Bl = ;
=
— 3
B/ &

3-2 GPIO IR NEL B

GPIO PEy fi th s %t 22 o AT I JF T A5 =0 11 A F S P N-MOS 38 T i 4
Sy e L B o TR AR 8 B A (P-MOS W) 5 #3008 = Hh AR i P B N-MOS 53, 1 i 4
15 HLE B P-MOS 538 , it 25 RF filh & #% i A Bk 4T I AR 4l GPIOx_PUPDR 7 17 #% i 1 {5 -
FE SR T IF 55 b hn e BEATN S e BE L i AR A7 A 2R PR 1 1 AHBL B b X GPIO 5]
JED I 0 B R AT — R X i A BN 75 A7 A I R 7 R) AT R B GPIO ARZS % iy b s 25 47
PR ) AT AR B S 095 A . GPIO o7 B i 150 & 4 18] 3-3 Firs .

2. ERREMERX

GPIO it ZFE A%, A — 58 5 D ag i #: 8] GP1O 51—k, B, &
A — GPIO BB ANE & & Z R A 2 Kk A wh 5. B4 GPIO 5I#EAE — 2 2 H
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SE#
A
4 |
#X

[ ] =
2 % TTLiE
= & |8 % 2 |
e LIzl WAHE ; Al P Zhe
® & e e e 1/0
5| L& i Vip | 4l
g — | i
ws & it ; il
L] — N-MOS

Vs HEFL TR

'
T sl i i i 4

3-3 GPIO Wi HE &

wLZ L A N EAT 16 N E I fER A (AFO~AF15), 1] L@ iF GPIOx_AFRL (T3]
J 0~7)F GPIOx_AFRHUH THII 8~15) AT FfEanlic & . HEJG . i A GPIO #iE#%
PRGN E UG 0 CAF0) ;s AhFlR #5102 H UG8 I\ AF1 B4 8] AF13; Cortex-M4F
EVENTOUT B4 7E AF15 |, STM32F407 5| & FHIhREE BN Kl 3-4 Fim .

KT SIH0~7. GPIOX_AFRL[31:013F {7 dy 2 1% % A A I DhRe

AF0 (&)
AF1 (TIM1/TIM2)
AF2 (TIM3,4,5)
AF3 (TIM8~11)
AF4 (1’C1,2,3)
AF5 (SPI1/SPI2) — o
AF6 (SPI3) 2 (x=0,+-,7)
AF7 (USART1,2,3)
AF8 (USART4.5,6) 1
AF9 (CANI1/CAN2. TIM12,13,14) =
AF10 (OTG_FS. OTG_HS) — =
AF11 (ETH)
AF12 (FSMC - SDIO~ OTG_HS®M)-=
AF13 (DCMI)
AF14
AF15 (EVENTOUT)

!

AFRL[31:0]
X T51i8~15. GPIOx_AFRH[31:0]% {7-di 2 188 % FY & FEhee

AF0 (&%)
AF1 (TIM1/TIM2)
AF2 (TIM3.,4,5)
AF3 (TIM8~11)
AF4 (I’C1,2,3)
AF5 (SPI1/SPI2) ——————————————
AF6 (SPI3) SIHHIx(x=8,++,15)
AF7 (USART1,2,3)

AF8 (USART4.5.6) 1
AF9 (CAN1/CAN2. TIM12,13,14) =
AF10 (OTG_FS. OTG_HS)
AF11 (ETH)
AF12 (FSMC . SDIO. OTG_HS")=
AF13 (DCMI)
AF14
AF15 (EVENTOUT)

AFRH[31:0]
B 3-4 STM32F407 3| ) & B Thee ik %



BI3E BAMAmEO ||p 67

X} TSRO 4 s A 3 2%, 76 GPIOx_MODER % 77 % FUF T 5 GPIO B & b
PEE , X T HABSMZ 7 GPIOx_MODER % /7@ 10 BT 5 GPIO BT & Sy 52 FH T B L il iod
GPIOx_OTYPER.GPIOx PUPDR # GPIOx_OSPEEDER 2% 17 %% , 4> W3 #2880 | b/ T i
DL R e B L 7E GPIOx_AFRL % GPIOx_AFRH 2 fE s 8% GPIO #3511,

XF GPIO A5 5 Dy RE T, wT K At 22 o 2 60 5 A JF U BlCHE SR , i 11 22 ol 2% Hh Ok A A1 iR
A5 5 U Bl & 36 2500 BB AN AN | it 25 4% fih & #45% i A B 4T I R4l GP1IOx_PUPDR % 17 4%
o) B DR S A T HF 55 bR SRR e BH L B A KRS B A AR R 1 S AHBL B R X
GPIO 51 1 i i 04T — UCRAE S X i AU 25 A7 6 (19132 D5 1) ] 3R B GPIO IRZS . GPIO
S T RE L & W&l 3-5 FTR .

e S ThaERA

MK
Ry
i 3
g 1’
£ TTLJt% s
4& é fil 4z %
s |5 1S LwAmE®E
I R
= & e Vob
= -2 ; P-MOS
L i‘a_l—o il
s & § ——[ N-mo0s
BH - | I, Vss HEHECIT |
s g raekm

3-5 GPIOTIWE RIIEEmE
Xt GPIO 1B MR B, fay 22 vh a2 1k L it 2 R o & 2 A 1521 . GPIO 51 BNA B4~
PR A B D AEAE Ry O il 2 4 i 2 8 1 i o 0 it o] Ak BB OA 08 2 0, 555 B RN T o Fl BH ¢
FAT , o iy A Bt 2R A m B B 0, GPIO 37 19 v BH AL 3 AL & & 3-6 R,

il
G =
ST -
% % |
0 :
] 1‘ E VDD
e TTLiG# ;
s ke | KB
5 i N '
— 5 YN TSIk )
8 L o 1o
“MEn | KB
& | |
W5 = Vss
Bk e
ShR

3-6 GPIO S ESHEMMNEE
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3.3 STM32F407 GPIO HAL JE R

L 4

E;\.I.‘-’
ST R . .
STM32F407 GPIO HAL FERE N3 3-2 FiR.

% 3-2  STM32F407 GPIO HAL [ iF ]

O & Ih B # A&
HAL_GPIO_Init(O) ¥ tH 1L GPIO 5|
HAL_GPIO_DelnitO) GPIO 7| B 52 Sy BRIA MR 2
HAL_GPIO_ReadPin() BRI GPIO 71 i i R A
HAL_GPIO_WritePin() WE GPIO 5| Y B F AR 2
HAL_GPIO_TogglePin() %% GPIO 51 ry PR A
HAL_GPIO_LockPin() @i GPIO 51k A, By 1k Ho g 5

1. #1%1 GPIO 5| B

PR B A void HAL_GPIO_Init(GPIO_TypeDef * GPIOx, GPIO_InitTypeDef *
GPIO_Init) , /] THI R AL 48 %€ 1) GPIO 5],

H,GPIOx #5 € BE W AL 1 GPIO; GPIO_Init #2491 144k GPIO 5| T 75 1 4% A g
HSH

% HAL GPIO InitO JGig [ ,

45 4& GPIO_InitTypeDef 51 1T .

(1) Pin: $5E ZRCE 5.

(2) Mode: BEE S TAER, i A i b 52 TR AR o 7 %5

(3) Pull: BCETIMM LT HRE,

(4) Speed. & & 5|9 EEH,

(5) Alternate: 5| JAHCE K &2 FHIIRERT , 45 & BE M Mk,

2. GPIO 5| i & A EIANR TS

PR R N void HAL_GPIO_Delnit(GPIO_TypeDef * GPIOx, uint32_t GPIO_Pin),
HTFH4E 21 GPIO 5| WK BRCIR A .

H, GPIOx #§ E B E 1Y GP1O,GPIO_Pin 48 & BAK & (1951 14,

% HAL GPIO DelnitO) JGig [l ,

3. iZEL GPIO 5| IR B IR &

R A GPIO_PinState HAL _GPIO_ReadPin (GPIO_TypeDef * GPIOx, uintl6_t
GPIO_Pin) . I THEHUE E 19 GPIO 5| IR A

Hid, GPIOx 15 52 B BUE RS 19 GPIO, GPIO_Pin 48 E B3R B 5|,

PRi%t HAL_GPIO_ReadPin O 3R [FE k5| B4 HL P AR 2, GPIO_PIN_SET IR i HL
- ,GPIO_PIN_RESET /8K,

4. i%E GPIO 5| I BB FRE

SR E R void HAL_GPIO_WritePin (GPIO_TypeDef * GPIOx, uintl6_t GPIO_
Pin, GPIO_PinState PinState) , H Fi% B 1§ & 1) GPIO 5] iy B PR A

Hih, GPIOx $8 5 B % B i E AR GPIO, GPIO_Pin 48 & B % B AU 5| I, PinState 1§
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ZRCE MR (GPIO_PIN_SET 48 & & o & 1, GPIO_PIN_RESET 45 % & 9 fik
HLF)

PR HAL_GPIO_WritePinO) JGiR [Hl{f ,

5. #% GPIO 5| I FRE

PRAUR AN void HAL_GPIO_TogglePin(GPIO_TypeDef * GPIOx, uintl6 t GPIO _
Pin) . FH T Bl 16 %2 19 GPIO 51 B f R 2

Hod . GPIOx 5 % B #l 5% i RS B9 GP1O.GPIO_Pin 48 22 B 1051180,

BB HAL_GPIO_TogglePinO) JGiR [Hl{H ,

6. BT GPIO 3| IR IR 7

PREUR AL ) HAL  StatusTypeDef HAL GPIO_LockPin (GPIO_TypeDef * GPIOx,
uint16_t GPIO_Pin) . HI T8 48 2 19 GPIO 5| H AR, By 1k Ha 3 ek,

Hr ,GPIOx #§ & B8 E 1 GPIO.GPIO_Pin 8 & HHUE B 5114,

PR HAL_GPIO_LockPin O iR BIE 41 F . HAL_OK 7% bR A AT i Yy, HAL _
ERROR 7R s AT R W, HAL_BUSY 7R pRECY AT IE T, HAL_TIMEOUT 7R bR
PATHEAT

3.4 GPIO 52/ 3
¢ i
A0 551 13 i
RS 4 e B B O — R A . S GPIO B S A PR s A
BEE 3308 e i 2 1 P, 5P 0 B 52 90— 855 DR

3.4.1 STM32CubeMX T2

1. FFEIEBERSEREER
Sy B B bR S 3 STM32CubeMX # 4, STM32CubeMX 4 FLi an &l 3-7 firs .
3 File #£T1 , 785 New Project Gl & Hr T#2 .

[ STM32CubeVX Untitied 85 X
N

ST v File Window Help A QmysT @ n D X c
CubeMX

Load Project

Existing Projects New Project Manage software installations

BRI p—m— Projects o Check for STM32CubeMX and embedded softwa...

I need to :
KeyConlLed.ioc e
Last modified date - 20/10/2024 19:34:18 Start My project from MCU
KeyConLed.ioc ACCESS TO MCU SELECTOR Install or remove embedded software packages
Last modified date : 18/11/2024 22:01:16

Start My project from ST Board
STM32_USART.ioc

Last modified date - 04/11/2023 22:38:34 SCEES B ERARD SEIEUIDH

- —

STM32_USART ioc A1 STM32 8 STV

H HBH E:

Start My project from Example

Last modified date : 08/12/2024 21:47:36 4 MCUs in one place »
ACCESS TO EXAMPLE SELECTOR
Other Projects E:
e tion not L

@ About STM32  § Extemnal Tools

3-7 STM32CubeMX ¥ 4 5 H
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STM32CubeMX i TR A1 40 & 3-8 B . Hr TR 5 0 o Jor il FH 1o iy 5
Commercial Part Number SCASHE 5 a5 A #9585 B LS, 61 40, B35 A STM32F407V. KR

H 5 i A SR AR T L 325 O B 1908 85, de BT G0 A LS STMI32F407VETS,

ﬁ New Project 5
MCU/MPU Sslactor
MCU/MPU Filters
B & O Bock. Docs&R. CAOR. [@. [
Commercial STM3ZFA07TV < STM32F4 Series
Part Number . w l
High-performance foundation line, Arm
Q v - Cortex-M4 core with DSP and FPU, §12
‘ L RRALILR K1y tes of Flash memory, 168 MHz CPU,
PRODUCT INFO v I ART Accelerator, Ethernet, FSMC
> Unit Price for 10kU (USS) :
Segment 51111 ‘
Ssries > Produdtis in mass LOFP 100
peoduckon 14x14x1.4 mm
Line >
Marketing Status > The STM32F405xx and STM32F407xx family s based on the high-
sartnmmence Aan® ranev® 184 49 1 BIGA rnns Anarstion ot o framancy of
Price >
Puckags ’ MCUs/MPUs List: 7 items Displa yilar items ¢ Export
o ’ —_E_
Coprocessor > STM32F407VETE STM32F407VETx
STM32F407VE
STM32F407VET6TR STM32F407VETx
STM32F407VGTE STM32F407VGTX
MEMORY v STM32F407VGT6) STM32F40TVGTx
Flash From 512 to 1024 (kBytes) STM32F407VGTETR STM32F40TVG STM32F407VGTx
® nd STM32F407VGT? STM32F407VGTx
B T STM32FA0TVGTTTR STM32F407VGTx
EEPROM = 0 (Bytes)
L
0
RAM Total = 192 (kBytes)
3-8 STM32CubeMX #F TR

e

M4 | A Start Project, fF Pinout & Configuration 5t H1 45 Y STM32F407VET6

SR DI ALIE dn &l 3-9 FIrR

I STM32CubeMX Untitled: STM32F407VETx

File

STM32
CubeMX

I — off
System Core >
Analog >
Timers >
Connectivity >
Multimedia >
Security >
Computing >
Middleware and Software Packs >

Untitled - Pinout & Configuration

Clock Configuration

v Software Packs

Window Help & mysT Sfox0

GENERATE CODE

Project Manager
v Pinout

0 Pinout view | o

STM32F407VETx
LQFP100

rA
[

Q a @ o

& 3-9 Pinout & Configuration 5 H
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W HE LM System Core 1) SYS,SYS Mode and Configuration Bt & 41 & 3-10 fr 7~ , %
£ Debug &N Serial Wire,

E STM32CubeMX Untitled: STM32F407VETx - X
STM32 File Window Help L mysT SFlo x )¢
CubeMX
TM32F407VET Untitled - Pinout & Configuration
{3} Pinout view £ System view
System Core - Debug [Disable v
[ Syj{Pisable
® TimebaSEral Wire
Z’F‘fl’; "MeOATAG (4 pins) ‘
s NTAG (5 pins) |
NVIC [Trace Asynchronous Sw |
RCC ITAG with Trace Synchro(1 bit) |
@ sYs WTAG with Trace Synchro(2 bits)
WWDG ITAG with Trace Synchro(4 bits) |
|
[ Coigain | ] ‘
Anaiog 2 Warning: This peri has no to be STM32F407VETx :
LQFP100
Timers > |
Connectivity > EEEERRRRRREEREERREEREERER |
Multimedia >
Security > _— —
& i S} = & Q[
e s

3-10 SYS Mode and Configuration ft &

2. B E R

O B A B R GE o % B RCC W &, £ #& System Core W ) RCC, RCC Mode and
Configuration @&l 3-11 FroR , [T & & A A 40 HSE RS AR IS8 LSE., 38 R U, &
TR AR B b 0 B A1 F I S 09 38 R b AL 46 2 IR (Disable) | 55 % B £ (Bypass Clock
Source) , LL M AN 5 A2 i & i R #% (Crystal/Ceramic Resonator) 3 Fi& I, H 9, Disable
IR AS 5 FH AN R 81 R 5 Bypass Clock Source 38 I 2 A8 FH 4058 & 4 i 355 185 413 2% =5 H A

[ STM32CubeMX Untitled: STM32F407VETx = X
STMS? File Window Help & mysT SHox0O
CubeMX
Untitled - Pinout & Configuration GENERATE CODE
Clock Configuration Project Manager
v Software Packs v Pinout
RCC Mode and Configuration Pinout view
{ g
H Di "
ke G < igh Speed Clock (HSE) !sable v ‘
. Low Speed Clock (LSE) |Disable
Master Clock Outout [FYTASS Clock Source
DMA [ Master Clock Output | 1 2i/Ceramic Resonator
GPIO [] Master Clock Output
IWDG
NVIC [ Audio Clock Input (128_CKIN)
v SYS
WWDG
Configuration | =
> - :
Analog Reset Configuration RIRISZEA07VETX
LQFP100 i
Timers > 1eter Settings © NVIC Settings E
) NVIC Interrupt Table F'reernmon Priority - ]
> _ s
Connectivity RCC global ntemupt RERERRRRREREREREREREEERRE)
Multimedia >
Security > " !
Q@ oI a @ o al |
Dammtinn > |

%] 3-11 RCC Mode and Configuration
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A4 A A Y TR B i A S AR E 55 Crystal/Ceramic Resonator 35y fiff F 416
i TR R A 20 A A1 AT IR A 0 oA A 0 3K 2 H B IR R B A T N R A

BB = AN AT HSE, #£# Crystal/Ceramic Resonator, {18 3-12 A2, PHO 5] Ji
0 PHL 51 & A L2 5H T RCC_OSC_IN Fl RCC_OSC_OUT Ky,

m STM32CubeMX Untitled*: STM32F407VETx

‘ myST

STM32
CubeMX

Untitled - Pinout & Configuration

Clock Configuration | Project Manager
Vv Software Packs v Pinout

al ]

RCC Mode and Configuration !
e

System Core v High Speed Clock (HSE) [Crystal/Ceramic Resonator V]
R Low Speed Clock (LSE) [Disable ]
DMA [0 Master Clock Output 1
PO [ Master Clock Output 2
WDG
NVIC [ Audio Clock Input (128_CKIN)
VEES
v SYS
WWDG
Anal >
9 Reset Configuration STM 32F407VETX
e - : : = LQFP100
- N
] NVIC Interrupt Table Enabled Preemp(mn Priority
Multimedia 5 RCC global interrupt
Security >
(O}
I — L e

& 3-12 % #F Crystal/Ceramic Resonator
YJ4 3| Clock Configuration eI+, @0 3-13 fris .,
Pinout & Configuration Clock Configuration Project Manager ‘ Tools

] o) Resolve Clock Issues

Ethernet PTP clock (Hz)
S
i
—— e I
HSI
' Fcu(c rtex clock (MHz)

SYSCLK (MHz)  AMB Prescaler  HCLK (MHz) APB1 Presosier

W T

N T T
x1 '—D-APsil‘mer clocks (MHz)
O ] e priphrt ok g

Lo x1 |16 | #pez timer clocks pan

N| | samsz crocks puriz)
1

APB2 Prescaler

Enable CSS
Input frequency

3-13 Clock Configuration 1% Iil

HSE AN 808 %5 A 45 % (Input Frequency)
HUE AL R S 4~26MHz, BRINE R 25MHz, it A
N N N N 0 No solution found using the current selected sources.
BE MR 8MHz, $EJH 16 MHz N & i 3 i 4i

Do you want to use other sources?

HSI.7& HCLK (MHz) A HE i A 16 )5 7% [ o | cancl |
Enter 48, Clock Wizard 5 an & 3-14 fr~, B ,
& OK Hefll, B 3052 2 Se I B, 10 2 5 F14 - Clock Wizard 52

Clock Wizard X
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B
w
1k

TAES %R 16MHz, ti& 3-15 Ui,

Pinout & Configuration Clock Configuration Project Manager

a o) Resalve Clock Issuss

¢ L= O To RTC (KHa)
[ Jorermere o omia
LSIRC — ®,
P
-_I:_.[:l S [ |Heue Mot core
e e G S [t cone rmm s
=
FCLK Cortex clock (MHz)
L2 H 1 Pr
(e ] [ e ] :

Input frequency

3-15 BBRSEI/EMZEA 16MHz

3. BE GPIO 5| B T1E#&E X
Y1#: 3 Pinout & Configuration &3 F , it & GPIO PAO glﬂiﬂif/ﬁ*%f MK 3-16 Frs,
PAO 5| TAER T, : : _—

(1) Reset_State: ZADRE KB K HETF,
(2) ADC1_INO. Biftfe4ds 1 MiE o iy 4
(3) ADC2_INO: BRH:He i 2 il 0 g =

e g TSN " ™ STM32F407VETX
(4) ADC3_INO: BEHUFE % 3 il 0 /Y4 100
(5) ETH_CRS: PLKM I W55, ’
(6) SYS WKUP: ZZiHifiE. 3-16 GPIO PAO 3| Bl T E# 5K

(7) TIM2_CH1: i & B85 2 iy 1

(8) TIM2_ETR: TIM2 & i} £ (4 &0 i 4 P 455 =X

(9) TIM5_ CHI. # MK 4% 5 i 1

(10) TIM8_ETR: TIMS 5 I} #& 19 b s i 4sh JRAR =

(11) UART4_TX.: H 1 4 W15 k2% .

(12) USART2_CTS: USART2 i {53 LG % &k 3%,

(13) GPIO_Input; i %A .

(14) GPIO_Output.: i i,

(15) GPIO_Analog: il IS S 4t .

(16) EVENTOUT: FH/ 4,

(17) GPIO_EXT10: Hlr EXT10,

AT S8 38 5 FAAS GPIO 51 B e v A1 R 45 1 0 RS, 38 ek ek v I T Y
i) [ 8% 52 B0 — AR A DAL R ERLT A PAO 5 | I T AR A8 X I A 3 FH i i D) fiE (GPTO_Output) o
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4. GPIO S| IS H B E

YI#F] System Core H1 i) GPIO, GPIO Mode and Configuration H 1 41 & 3-17 fis,
B & PAO S| ITEANI 2%, GPIO output level 3530 ff ] LUKE 5| BEE S 35 B o o 7 sl 4K
V-5 GPIO mode T 51 FAE & 25 4y 13 458 X HEHE 50T ;. GPIO Pull-up/Pull-down 4
FIFAEFERE LR B R B B L JE EF AT $7; Maximum output speed T $151 FAE 1
T 5 M0 1 3 ORI L P s User Label M bR TR B SRR, A5 526
H PAO 51 JAIEC B Ay e r -t o AR o A B LR B L 5 IIAR 4 LED,

Pinout & Configuration

Clock Configuration Project Manager
v Software Packs v Pinout

GPIO Mode and Configuration £ Pinoutview ¥ System view
System Core v |Group By Peripherals
.
DMA
Search Signals
NVIC 3 F [ Show only Modified Pins
¥ ot
WWDG IFW-J_ T Low. LE ” .\ ]
PA1 n/a nla Inpu! Pu||-up n/a Key
Analog >
Timers > STM32F407VETxX
PAO-WKUP Ci i
Connectivity > = LQFP100
GPIO output level High v
Multimedia >
GPIO mode Output Push Pull v R S Se S S S S
Security >
GPIO Pull-up/Pull-down Pullup v O} s Q = bl | Q[ |

& 3-17 GPIO Mode and Configuration 5% H

B PAL 5] E J % AShE(GPIO Input) , W& 3-18 fi7s .,
5 [

Reset_State
ADC1_IN1
ADC2_IN1
ADC3_IN1
d ETH_REF_CLK|
Acc_osc_m ETH_RX_CLK
ce_osc_ouT TIM2_CH2
TIM5_CH2
UART4_RX
USART2_RTS

STM32F407VETx
LQFP100

3-18 PAl S| BB &

AT PAL SIS E R LR BH, 51 IIFR 2 R key, A01A 3-19 B

5. TRRER

YJ#F] Project Manager £ F , Bt B LS EUNE 3-20 ff 7~ . 7E Project Name 3K
HE B AT H Z FK, W LED; Project Location A 24 fif T.#¢ M FE i 4% 5 Toolchain/IDE i
PRACRS () FF 2 358, B T2k H Keil MDK {1 £ slUJF & 3858, Ntk % #% MDK-ARM; Min
Version BE£ERA K V5. 32,
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Pinout & Configuration Clock Configuration Project Manager

a ] GPIO Mode and Configuration

v Software Packs v Pinout

{F Pinout view £= System view

System Core v [Group By Peripherals <
B © GRIO | ® RCC
DMA
Search Signals
IWDG
0 Show o et s
v 50 '
s PAO-.. na  High  Output..Pullup Low  LED _
oo A wa  Wa . Pulp na  Key O ,I
Analog > STM32F407VETx
=]
LQFP100
Timers >
PA1 C
. Y
oy 6910 s
Multimedia >
GPIO Pull-up/Pull-down Pull-up v
Security >
User Label Rey ®\ [j Q [D Q Q

3-19 PAlS|BIEE

STM32CubeMX Untitled*: STM32F407VETx —
stz O File Window Help & mysT @nn X o 2
CubeMX

Pinout & Configuration Clock Configuration Project Manager

Project Settings

Project Name =) ]

Project Location [c:\Users\Electron\Desktop\ ]
Application Structure [Advanced ~| [ Do not generate the main()

Project

Code Generator Toolchain Folder Location [C:\Users\Electron\Desktop\LED\ ]
Toolchain / IDE Min Version  [V5.32 ~] O Generate Under Root

Linker Settings.

Minimum Heap Size 0x200
Minimum Stack Size 0x400

Thread-safe Settings
Cortex-M4NS

[ Enable multi-threaded support

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

Mcu and Firmware Packag

Mcu Reference [STM32F407VETX ]

Fitmware Package Name and Version ~ [STM32Cube FW_F4 V128.1 | ® Use latest available version

Use Default Firmware Location

3-20 BEIESH

P12 22 M ) Code Generator 3£ T, 15 A4 B A4S e & & 3-21 Fras, )ik Copy

only the necessary library files,Generate peripheral initialization as a pair of “. c/. h’ files

per peripheral,Keep User Code when re-generating,Delete previously generated files when
not re-generated X N 1Y & HEAE ,

SRR E SE UG ik GENERATE CODE, ZE sUIE RIS an &l 3-22 s . ARAS2E iR
HEWN P 3-23 TR,

3.4.2 Keil MDK 2%

Hi K 3-23 1Y Open Project, Keil MDK T F# SC 4 AL i 4n & 3-24 Fr7w , B 220 T 7%
H &M o Application/User/Core X F B main. ¢ XA 470 8 7/R main. ¢ SCHREARCES
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tled - Project Manager » GENERATE CODE

Pinout & Configuration Clock Configuration Project Manager

STM32Cube MCU packages and embedded software pack
O Copy ah uwed Ryaries intn the project foides
@ Copy only the necessary library files

Project

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

Code Generator Generated files

Generate peripheral initialization as a pair of /I files per peripheral
[ Backup previously generated files when re-generating

Keep User Code when re-generating

Delete previously generated files when not re-generated

HAL Setting:
[ Set all free pins as analog (to optimize the power consumption)
[ Enable Full Assert

User

Before Code Generation [ |
After Code Generation [ ]

B 321 REBERRERE

[ STM32CubeMX LED.ioc: STM32F407VETx

STcmé«? File Window Help & mysT BSHoX0O9

LED.ioc - Project Manager GENERATE CODE

Pinout & Configuration Clock Configuration | Project Manager

STM32Cube MCU packages and embedded software p
® Copy all used libraries into the project folder

Project
O Copy only the necessary library files

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

Code Generator Generated fil

Generate peripheral init
Generating user source code

[ Backup previously gener]
Keep User Code when re
Delete previously generated files when not re-generated

HAL Setting:
[ Set all free pins as analog (to optimize the power consumption)
[ Enable Full Assert

User Actions:

Before Code Generation [ |
Afer Code Generaton | \

| Template Settings

B 3-22 ARiERE

m§TM??('U|l( MX LED.ioc: STM32F407VETx == [
sz @ File Window Help & mysT S X0
CubeMX

Pinout & Configuration Clock Configuration | Project Manager

STM32Cube MCU packages and embedded software packs
® Copy all used libraries into the project foider

Project
O Copy only the necessary library files

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

[Z] Code Generation X
Code Generator Generated files 1 E

Génstata parptideal iniaiz g The Code is successfully generated under :

1 Bachi pruidonsty goicrateg Ci/Users/Electron/Desktop/LED
Keep User Code when re-gen Projact lageege:= €
Delete previously generated fi

HAL g
[ Set all free pins as analog (to optimize the power consumption)
O Enable Full Assert

[ User

Before Code Generation [ |
After Code Generation [ |

| Template Setting:
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NBES| % ad|l9 o |®ommm| ==k ® i ncopranad] R # | Q-0 0 & &-|@E-| X
ERCEER SR T ERAZOO
Project L] |) mainc | ] startup_stm32rao7ocs | | ] stmstanchalrecexe | ] st & EX
%8 Project: LED 1 /* USER CODE BEGIN Header */ ~
5 LED 23/
@ (3 Application/MDK-ARM :
= &5 Application/User/Core 4
@ ) mainc 6
@ gpioc B
@ ) stm3zfaxx_itc ‘;
@ ) stm32fdxx_hal_msp.c o
@ £ Drivers/STM32Fdxx_HAL Driver 1
£ Drivers/CMSIS 12
@ cmsis 5
14
15
1€
17
18
18
20
21
22
23 s
24 /* USER CODE BEGIN Includes *
< | »f 25 )
[ Project | @ Books | {} Functions| Uy Templates| |f < >
Build Output s g

ST-link Debuaner 12209 CAP NUM SCRI OVR B

3-24 Keil MDK TREXHRE

ik STM32CubeMX #FIC &, T SCAF AR O AP BT A0S 2 R 43 A2 . HAL
InitO) PRSP 6 HAL J& 59 P9 350 5088 25 #49 A1 AZ 75 SystemClock _Config () bR AR B
STM32 {25 O It #h 2 45 . 49 4% HSILHSE, PLL %5, DL /& W A2 5 % ik 45 R i o5
3K MX_GPIO_InitO pRECEL B 48 2 19 GP1O 5|1, m G5 = B G A Vi s L& T
fig BCLAE) U  FL/ R R BH A IR R Ak GPIO B8R L R GPIO B g, LA RE % %) L
HATHL &

T — AR SR g 5 B RS 1E Keil MDK #4490 5 &6 008 IR R AR 1S
FEVER S 05 A0S B 7R BB AT B BEGIN 55 END Z i, [H 2 STM32CubeMX
Az ARG £ 1 3N B S 78 1 B iR 4] BEGIN 5 END Z 8] iSRS, I F s

/ % USER CODE BEGIN 2 * /

GPIO_PinState KeyStaus;
/ % USER CODE END 2 * /

1€ main. ¢ U while (D PR o A LT AL

KeyStaus = HALL GPIO ReadPin(GPIOA,Key Pin);
if (KeyStaus == GPIO PIN RESET)

{
HAL GPIO TogglePin(GPIOA,GPIO PIN 0);

}
HAL Delay(300);

PR ) O A IN KRR P Q1R 3-25 TR L 7 Keil MDK #C2F o 6 iz TR 9047 4 3%
I, A= A%, hex S0

3.4.3 Proteus (HEBE

i35 Proteus 7 2L 4 % 06— HEE D AR B9 D7 SLER B L BERDL STMB2F407VET6 75 4
I AT RS
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NBE@ % @9 | = |mRnmR|EE/E~G S uor o B¢ Q-0 o0 @-|E-| X
S E e W e EEIN R A ]
e EE ) meinc | ) startup_stm3zra0res | |
! —— S g
&% Project LED 94 /* USER CODE BEGIN WHILE */ ~
2§ LD 95 | while (1)
- ApgRcaion/MDICARY :'51 T Keys: HAL_GPIO_ReadPin (GPIOA,Key_P
& & Application/User/Core i eYIEARETHAL SRIO0 Readvin( v AR
@0 mainc o9 if (KeyStaus==GPIO_PIN_RESET)
@ [ gpioc 100 & 1
@0 stm2fhocite 101 HAL_GPIO_TogglePin (GPIOA,GPIO_PIN 0);
@ [ stm32fdxx_hal_msp.c ig: }
@ [ Drivers/STM32F4xx_HAL Driver 104 HAL Delay(300);
& 3 Drivers/CMSIS 105 | // HAL_GPIO WritePin(GPIOB, GPIO_PIN 2, GPIO_PIN RESET):
& cmsis 106
107 /* USER CODE END WHILE */
108
108 /* USER CODE BEGIN 3 */
110 )
111 | /* USER CODE END 3 */
112 |3
113
114 E/**
115 | * @brier System Clock Configuration
116 * @retval None
117 i
< | 2l 118 void SystemClock_Config(void) I
[EProject | @ Books | €} Functions| O, Tempiates| || < >
Build Output < |
ST-Link Debuager 122C1 CAP NUM SCRI OVR BAW

B 3-25 #HBEHELREALERF
1. 1% Proteus TF2

Wt AR b S sh A5 B, 3 A Proteus BF £ 1T, B 5 X 2 File>New Project,
S8 AR ) 5 BT R 3-26 TR

® New Project Wizard ? X

Project Name

Name |New Project. pdsprj |
Path |C: \Users\Electron\Documents | Browse

(® New Project () From Development Board Blank Project

LET Next Cancel  Help ﬂ\
B 320 FEIEDESETE
BE TR N STM32F407_LED, Jf % 8 T RAF AL, A5 Next #41, #EA T —
£ AR E 3-27 s i R A,
AR HR R T R e B R ALK/, B FE e B DEFAULT MR, 4R 5 28 i Next $%41, i A
T—#,PCB fi /i 3-28 s,
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® New Project Wizard ? X

(O Do not create a schematic.
(@ Createa ic from the

Design Templates
Landscape A0
Landscape A1
Landscape A2
Landscape A3
Landscape A4
Landscape US A
Landscape US B
Landscape USC
Portrait AO
Portrait A1
Portrait A2
Portrait A3
Portrait A4
Portrait US A
Portrait US B
Portrait US C
Sample Design

C:\Program Files (x86)\Labcenter Electronics\Proteus 8 Professiona\DATA\Templates\DEFAULT.DTF

Back Next Cancel Help
3-27 fUEEIE

® New Project Wizard ? X

(® Do not create a PCB layout.
(O Create a PCB layout from the selected template.

Layout Templates

Arduino MEGA 2560 rev3

Arduino UNO rev3

DEFAULT

Double Eurocard (2 Layer)

Double Eurocard (4 Layer)

Extended Double Eurocard (2 Layer)

Extended Double Eurocard (4 Layer)

Generic Eight Layer 1.6mm (5 x Signal, 3 x Plane)
Generic Four Layer 1.6mm (2 x Signal, 2 x Plane)
Generic Single Layer

Generic Six Layer 1.6mm (4 x Signal, 2 x Plane)
PANEL

Single Eurocard (2 Layer)

Single Eurocard (4 Layer)

Single Eurocard with Connector

C:AProgram Files (x86)\Labcenter Electronics\Proteus 8 Professional\DATA\Templates\DEFAULT.LTF

o] omea i

3-28 PCB#HEA

RIS A TFE PCB i & £ 4% Do not create a PCB layout, fii; Next #Z4 ., # 17T
— G TR AR PR A 3-29 BTN,

TER 3-29 Hhi%$E No Firmware Project, 8.7 Next #Z4H, i AT —2&, Bgh Fman & 3-30
J s .
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® New Project Wizard

@ No Firmware Project
(O Create Firmware Project
(O Create Flowchart Project
Family
Controller
Compiler

v [Compilers...
Create Quick Start Files

Create Peripherals

Back Cancel Help

3-29 FEBIEEBRE

® New Project Wizard

Summary

Saving As: C:\Users\Electron\Documents\STM32F407_LED. pdspr j
v/ Schematic

Layout

Firmware

Details

Schematic template: C:\Program Files (x86)\Labcenter Electronics\Proteus 8
Professional \DATA\Templates\DEFAULT. DTF

No PCB layout

No Firmware Project

Back [ Cancel Help
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TER 3-30 By Finish #4158 % Proteus {5 B T #4261 &, [ 31 & 22 4] 5w a0 F 3-31
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3-31 REEZEFE

Keywords: Results (No Filter):
Device

Match whole words? []
Show only parts with models? []
Category:
(All Categories)
(Unspecified)
Analog ICs
Capacitors
CMOS 4000 series
Connectors

Preview

= No search criteria.
SubpostogorY: Please enter one or more keywords and/or PCB Preview
(All Sub-categories) select a Category, Sub-category or Manufacturer.
M4

Manufacturer:

(All Manufacturers)
STMicroelectronics

3-32  Pick Devices %t 1EHE

e STM32F407VET6 fE M 47 ELts . 7 Keywords SCASHE 1 55 A STM32F407VET6,
STM32F407VET6 {fj B AL AN & 3-33 7w . AL “#f & " # #L o STMB32F407VET6 i
JCE T R

1£ Pick Devices i) Keywords SCAHE h#ij A LED-RED., % ¢ —# 4% LED-RED f)j H ¥
RUGNIE] 3-34 iR, Hli e T HCHL K RO TR LED-RED {7 BURBERL S 78 B E v,

1E Pick Devices ) Keywords SCAHE i A SWITCH, JF 5 SWITCH 47 E A 4 3-35
Frs . Sk g R AR BT 56 SWITCH {5 BB R JCE 7 J5 B 18] v,

TE Pick Devices fJ Keywords CAHE Fr 45 A RES, HBH RES {f ELAR A 4N A 3-36 Fis,
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3 Pick Devices

Show only parts with models? []
Category:

(All Categories)
Microprocessor ICs

Sub-category:

(All Sub-categories)
4

Manufacturer:

(All Manufacturers)
STMicroelectronics

Keywords: Showing local results: 1
Device Library Description
Match whole words? [ ] ISV EPTTTAVAY 4 STM32  ARM Cortex-M4

Preview

Schematic Modsl[STMIFATIVE MOF]

PCB Preview

SQFP100-14X14

o

STM32F407VET6 {5 E & 5

3 Pick Devices

Keyvords: Showing local results: 1

Device Library

Match vhole vords? []

Show only parts with nodels? []

Category:

(All Categories)

Optoelectronics

Sub-category:

(All Sub-categories)
LEDs

Nanufacturer:

(All Manufacturers)

AETHET

Cat Description

Checking the internet fer mers results...

Previevy

Schematc Model [LEDA]

PCB Previev

° [az ] =a

3-34 ENX"E LED-RED A EEHR
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3 Pick Devices ? X
Keywords : Shoving local results: 1331 Proviev
[svrTcr ) [pevice Library cat. Nanufacturer Description ~ | Ansogue Piive RTSWITCH]
Xatch vhole vords? []|sw-ppst ACTIVE Switches & Relays Interactive DPST Switch (Latche
Shov only parts vith models? [] SW-DPST-MOM ACTIVE Switches & Relays Interactive DPST Switch (Mome
Category: SW-ROT-12 ACTIVE Switches & Relays Interactive 12 Position Rotary S
(Al Categories) ~]/SW-ROT-3 ACTIVE Switches & Relays Interactive 3 Position Rotary Sw
AnalogiCs SW-ROT-4 ACTIVE Switches & Relays Interactive 4 Position Rotary Sw
CMOS 4000 series SW-ROT-5 ACTIVE Switches & Relays Interactive 5 Position Rotary Sw
Convacan SW-ROT-6 ACTIVE Switches & Relays Interactive 6 Position Rotary Sw
Dt Convartats SW-SPDT ACTIVE Switches & Relays Interactive SPDT Switch (Latche o
Diodes SW-SPDT-MOM  ACTIVE Switches & Relays Interactive SPDT Switch (Mome
Laplace Primitives SW-SPST ACTIVE Switches & Relays Interactive SPST Switch (Latche
Microprocessor s SW-SPST-MOM _ ACTIVE Switches & Relays Interactive SPST Switch (Mome
At DV - bt v WItC
Sub-category: TECCOR Switching Devices Teccor Sensitive SCR (I(RMS)=4A, Vrm
(All Sub-categories) A T10681 TECCOR Switching Devices  Teccor Sensitive SCR (It(RMS)=4A, VI | pop previer
Amplifiers T106C1 TECCOR Switching Devices Teccor Sensitive SCR (It(RMS)=4A, Vrm
Analog (SPICE) T106D1 TECCOR Switching Devices  Teccor Sensitive SCR (I(RMS)=4A, Vi
Aschririor Conmecions T106€1 TECCOR Switching Devices  Teccor Sensitive SCR (It(RMS)=4A, Vrm
Bipolar T106F1 TECCOR Switching Devices  Teccor Sensitive SCR (It(RMS)=4A, Vrm
DIACs T106M1 TECCOR Switching Devices  Teccor Sensitive SCR (I(RMS)=4A, Vrrr
Dual T107A1 TECCOR Switching Devices  Teccor Sensitive SCR (I(RMS)=4A, Vv
Filters T10781 TECCOR Switching Devices  Teccor Sensitive SCR (I(RMS)=4A, Vrm
adaste vlimo7cr TECCOR Switching Devices  Teccor Sensitive SCR (I(RMS)=4A, Vrrr
Nanufacturer: T107D1 TECCOR Switching Devices  Teccor Sensitive SCR (It(RMS)=4A, Vi
(All Manufacturers) ~]IT107E1 TECCOR Switching Devices  Teccor Sensitive SCR (I(RMS)=4A, Vrm
Anslog Devices T107F1 TECCOR Switching Devices  Teccor Sensitive SCR (It(RMS)=4A, Vi
Apex TI07M1 TECCOR Switching Devices  Teccor Sensitive SCR (It(RMS)=4A, Vrm
Diodes Inc. T1210-800 STTRIAC Switching Devices  STMicroelectronics Snubberless 800V, 12A Triacs.
Fairchild T1235-600 STTRIAC Switching Devices  STMicroelectronics  Snubberless 600V, 12A Triacs.
Intemational Rectifier T1235-800 STTRIAC Switching Devices ~ STMicroelectronics  Snubberless 800V, 12A Triacs.
vacan cnn crroiac T i oot €T C A T
XS > -
(s . ) w
¥ 4
3-35 FFx SWITCH {7 E4# 5!
3 Pick Devices 2 x
Keyvords: Showing local results: 12832 Preview
[res [Device Library cat. Description ~ | Ansiogue Priniive RESISTOR]
Natch vhole vords? [] [peSMB68AT3 1 DIOIPC7351  Diodes TVS ZENER UNIDIR 600W 68V SMB
Show only parts with nodels? []|PCA9546ABS 12¢io Nicroprocessor I+ 4-channel 12C-bus switch with reset.
Category: |PCA9546AD 12¢10 Nicroprocessor I+ 4-channel 12C-bus switch with reset.
(All Categories) ~|[PcagsasaPw  12c10 Microprocessor 1+ 4-channel 12C-bus switch with reset.
(Unspecified) |poT DEVICE Resistors Variable resistor / potentiometer with lin or log law
= MR B OE -—
Capacitors |poT-HG ACTIVE Resistors High Granularity Interactive Potentiometer (Lin, Log or A
CMOS 4000 series | PRESET DEVICE Resistors Preset potentiometer / trimmer
Cornacton |PULLDOWN DSIMMDLS  Nodelling Prinit- Digital Primitive Model Of A Pull-Down Resistor
ats Convestins {PuLLUP DSIMMDLS ~ Nodelling Prinit Digital Primitive Model Of A Pull-Up Resistor
Diodes |PUMD13 BIPOLAR Transistors NPN/PNP resistor-equipped transistors; R1 = 4.7 kOhms,
v
ot 20000 Cnsinn
Sub-category: |RES-PRE DEVICE Resistors Preset potentiometer / trimmer
(All Sub-categories) ~ | |IRES-VAR DEVICE Resistors. Variable resistor / potentiometer PCB Previev
0.6W Metal Film |RES10SIPB DEVICE Resistors Resistor network bus configuration with common.
10 Watt Wirewound |RES10SIPD DEVICE Resistors Resistor network double configuration.
2 Watt Metal Film |RES16DIPB DEVICE Resistors Resistor network bus configuration.
3 Watt Wirewound |RES16DIPD DEVICE Resistors Resistor network double configuration.
7 Watt Wirewound |RES16DIPIS DEVICE Resistors 8 way resistor network.
Amplifiers |RES6SIPB DEVICE Resistors Resistor network bus configuration with common.
Amston coiccy v | |Res6siPD DEVICE Resistors Resistor network double configuration.
<t > ||Resssie DEVICE Resistors Resistor network bus configuration with common.
Nanufacturer: |Res8siPD DEVICE Resistors Resistor network double configuration.
(All Manufacturers) | |RESISTOR ASIMMDLS  Modelling Prinit- Analog resistor primitive
(Unspecified) |RESONATOR DEVICE
Alegio |RESONATOR PICAXE PICAXE Ceramic 3 pin resonator
Analog Devices |RESPACK-7 DEVICE Resistors 7 way resistor pack with common
Arizona Microchip |RESPACK-8 DEVICE Resistors 8 way resistor pack with common v
ATMEL <] >
BOSCH Fmacs _ 0402_RES . gl
Soums: MACSYS  Found more results, press to view Found more results, press to viev o) @ wA
3-36 FLFA RES {AE#E A
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£ Proteus B S of, Bl 72 ) T HA 9 Terminals [ 10
[P} TERMINALS
f— N x Y
Mode., 4Nl 3-37 fi7, 43 5132k £ POWER fil GROUND jit A DEFAULT
INPUT
Jir B OUTPUT
. . BIDIR
’ g By i 5 [POWER |
W I R R 5 2 0T e R B L O R I 1R 1A 3-38 POWER
GROUND
7N CHASSIS
DYNAMIC
T > 1 i -4
ity STM32F407VET6 JLft . #f Keil MDK # {4 %i % BuS
ST > — Gy }: =l y ﬁ:j] ﬁ J T {EF C[ Terminals Mode
S PR AR B ) O T TRER AR R Y. hex ST N 2 E ST

WL A 3-39 Fs L Bl OK 524 .

3-37 Terminals Mode
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P | ("
Eji 1 [l
B 3-38 {FEBKE
¥ Edit Component 7 X
Part Reference: [u1 | Hidden: []
Part Value: [sTM32F407vE | Hidden: (]
Element: [ Edit Fimware
Program File: MDK-ARM\LED\LED hex [2]Hidear —
Extemal Crystal Frequency: | 8M | HideAn  ~
PCB Package: SQFP100-14X14 v | & Hiden v
Advanced Properties:
|Forced HCLK (optional)  ~ [[0.04 |HideAn v |
Other Properties:
~
v
[] Exclude from Simulation [] Attach hierarchy module
["]Exclude from PCB Layout || Hide common pins
|| Exclude from Current Variant []Edit all properties as text

3-39  hnZ. hex XX
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i B Debug 1 Run Simulation, FFER 45 EIE TS 75 &, 5 iz 17 IG5 W
G| PAO F1 & 6 % LED-RED, i T JF %47 ¢, tb i LED-RED 4 3ty #B J2 5 HL O,
LED-RED A5, FFOCHT B 19 07 L B an 1 3-40 Fioi .
| a4l ]| | [

i | TRy 1]
[] [] F

.

41

N [N T Y i

fa

=

| E5TM™
B 3-40 FARITFARMGEREE

FFROCHT, BB 300ms, PAO 5| L B 4% — IR O 4 LED-RED IR AL —1K.,
4 PAO 5] I AR HF B O A LED-RED &% 24 PAO 5| Bt i o7 B, 06
T LED-RED A&, JFEKMIBT L 4% LED-RED & 605 B E A0 3-41 i
TF e K I &6 %% LED-RED A & G105 E BN Kl 3-42 s,
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B 3-41 FRXARZXEZHRE LED-RED EXFEHE
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B 3-42 FxRXFAREZXZHRE LED-RED AL XFTEE

[RZT|IE]

AREEHR AR T STM32 i hl #4859 GPIO ThE., BN A T M A/ il iy FEAME &,
B GPIO I TAE R BEBEE T 3mt . BT . TEA0 A T STM32 19 GPIO FibE, ¥R A ST
T STM32F407 GPIO ZF 7 % 1 GPIO 7| B2, A5 B T 50 7% A b 34 fige 4 o] 2t B2 4% 1) GPIO
SIS, 5 38— A BRI 7 B AR ) O R TN BR L BT T Al 255 i ]
STM32CubeMX ., Keil MDK ,Proteus 528 STM32 1 GPIO #5241 Zh €, 52 40 AL AN 7 %F
GPIO HAE (1 BAR , 047 B 42 55 24 4 72 52 bRt H b X GPIO 19 R FHBE 7 .

[BEETERAN])

TEiE A GPTIO 51 e v P AR P ok 4 i) LED AT 52 Ky b 8 b R HOR St 5 8
A H RS AR EAENGA R, Sl eA 0k A3 T 58 i 5 g B S AR ok 5
LED AT 058 K . 55 97 2% A2 0 S2 B RE 1 ANABAE . 31X — i BN SUIR 1 2 A= X 4R 5t 211
PRI OB T ABATIRZR AN i R [ 5 1 R



