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M 22 H.

STM32F103 il &5 i A 1/0 51 A A 4P b Wi ae )1 . BRSNS 4k EXTI
LineXX A GPIO ¥ 1 GPIOLA. . G]. XX #:5 . A T AN h Wik . % 1/0 51 %
Z0E I AR

2. EEd

STM32F103 & il 28 LA 1/O 51 (B i 1 F AL G 5951 40 #Rn] HAE 3 14
tho B SEV 484 7 A8 kool 8 o F 4 E 58 STM32F103 MK D) #E A 2 e i,

5.2.13 GPIO Iy 1 2k

25 L rid , STM32F103 & il #5 9 GPIO 2 HAT LR Rtk

(D $##4tEZ 112 2 Iaexm 1/0 S, 80 Y6 iy 51 BFI FH 4,

(2) JLFHEAT/0 5Bk ADC S0 #3248 5V 84 1/0 51 HEA 20mA JKahEE ).

(3) BA1/0 B BEAG 5 18MHz (1 H17 3 B , 50 M Hz 1%t o B

(4D FA /0 5 HA 8 Ff TAER S, 25 & (r i FRIZ A7 )5 . & T EER I 5 . 1/0 51
Bl TE 2 e AR

(5) i 1/0 5l &2 I8 . 145 JTAG/SWD, Timer ,USART .12C,SPI %,

(6) HLoudg HTRe 5| B4 AT 38 o &2 FH ) fig = e i FHAE 53 — A~ A Thse . 7 i PCB kit

(D) JrA 1/0 51 BERATAE Ry SR80 b ki A [T LU 16 A B A

(&) JLPHA 1/0 51 (BRm 0 F A1 G A0 & ] F AR 44t

(9) PAO ] 4 g AR HILASE 2 e B2 1) 51 R0, PC13 mTAE g A=A DU 1 5 1 D

5.3 GPIO B HAL IRzZh 2 =

GPIO 5| A9 4E = B A5G0 Gk 2 B | R Sy AR 58 B 51 By L AR G A9 HAL 3K 3)
7 AF stm32{1xx_hal_gpio. h X, GPIO ¥ 4E4H & BN 3E 5-1 Fran, b B3
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TR AT RS HL
& 5-1 GPIO #{EMH < @\ &

E O & I BE # &
HAL_GPIO_Init(O) GPIO 5| #1451k

HAL_GPIO_DelnitO) GPIO 5| [ B3 00t Ak WK 52 o B2 460 05 R3S
HAL_GPIO_WritePin() 51 10 5k 1

HAL_GPIO_ReadPin() R EIN L PNEIR S

HAL_GPIO_TogglePin() BT 0 a H o

HAL_GPIO_LockPin() BEE 5| BC 0 AS S BE | Y A B RS

i STM32CubeMX kBT EL , GPTIO 5| %) Uh 4k i 48RS 2 [ 2 28 B, FH P %
GPIO #:4E R BUE HEAT 51 RS 125 1Y pR L

1. A4 &FH HAL_GPIO_InitO

HAL_GPIO_InitO p& £ H X — AN i 1A — > 38 2 4> 4 [ D) B8 09 5 | B0 2847 400 46 fk ik
BRI e R A, JFURE X,

void HAL GPIO Init(GPIO TypeDef * GPIOx,GPIO InitTypeDef * GPIO Init);
HoA 5 14350 GP10x 3 GPIO_TypeDefl JERUY L5 M (R 15 B, B2 3L T 3 H Y 454> 27 47
R0 O A% Hbhik L SEBR A HAL_GPIO_Init O pRZCHE A 3 11 A9 3% ik 7 4 GPIOx B9 . 7
stm32f103xx. h SO & LT 4~ A ek, an

# define GPIOA (
# define GPIOB (
# define GPIOC (
# define GPIOD (

5 2 A8 GPIO_Init &4~ GPIO Init TypeDef R0 i 45K (R . 25k X T GPIO
10 R K 0 5 XL

typedef struct
{

(GPIO TypeDef x )GPIOA BASE)
(GPIO TypeDef * )GPIOB BASE)
(GPIO TypeDef * )GPIOC BASE)
(GPIO_TypeDef * )GPIOD BASE)

uint32_t Pin; e AL Y 1Y |
uint32_t Mode; /75| T RE AR =K

uint32_t Pull; VB SE A= X A

uint32_t Speed; ELY: Boa= R

uint32_t Alternate; /12 IRE e #E

}GPIO InitTypeDef;
TS 2 R AR ) 25 A ol B 7 o 1) SR AN
(1) Pin J& #5200 E 1 GPIO 511, 7E stm32f1 xx hal_gpio. h 3XfFrE LT 16 4~5] 4
M2 AN E R e L2 A5 D 6e . 8 H X 28 75 i sls Bk T G
# define GPIO PIN 0 ((uintl6_t)0x0001 /% Pin
# define GPIO PIN 1 ((uintl6_t)0x0002 /% Pin
(( )
(( )

)

)
# define GPIO PIN 2 uintl6_t)0x0004) /% Pin
# define GPIO PIN 3 uintl6 t)0x0008) /% Pin

selected  * /
selected %/
selected %/
selected %/

w N = O



# define
% define
# define
# define
# define
# define
£ define
# define
£ define
# define
£ define
# define
£ define

(2) Mode S5 I D) REARL B E AT # i LF .

# define
& define
# define
# define
£ define
# define
£ define
# define
£ define

GPIO PIN 4 ((uintl6_t)0x0010) /% Pin
GPIO PIN 5 ((uintl6_t)0x0020) /% Pin
GPIO_PIN 6 ((uint16_t)0x0040) /% Pin
GPIO PIN 7 ((uintl6_t)0x0080) /% Pin
GPIO PIN 8 ((uint16_t)0x0100) /% Pin
GPIO PIN 9 ((uintl6_t)0x0200) /% Pin
GPIO PIN 10  ((uintl6_t)0x0400) /% Pin
GPIO PIN 11  ((uintl6 t)0x0800) /% Pin
GPIO PIN 12  ((uintl6 t)0x1000) /% Pin
GPIO PIN 13  ((uintl6 t)0x2000) /% Pin
GPIO _PIN 14  ((uintl6_t)0x4000) /% Pin
GPIO PIN 15  ((uintl6 t)0x8000) /% Pin
GPIO PIN All ((uintl6 t)OxFFFF) /% All

GPIO_MODE_INPUT
GPIO_MODE_OUTPUT PP

GPIO MODE_OUTPUT OD
GPIO_MODE_AF PP
GPIO_MODE_AF OD

GPIO MODE ANALOG

GPIO MODE_IT RISING

GPIO MODE IT FALLING

GPIO MODE_IT RISING FALLING

0x000000000
0x000000010
0x000000110
0x000000020
0x000000120
0x000000030
0x10110000U0
0x102100000
0x103100000

15

pins

%5%7 STM32 GPIO

selected
selected
selected
selected
selected
selected
selected
selected
selected
selected
selected
selected

x/
x/
*/
x/
*/
x/
*/
x/
*/
x/
*/
x/

selected x/

/1 AT 2S5
/74 AR

/7T U A

/752 ) BE A A X
/72 DI RETT i A =X
/TREAIE BB

/75N R W, LT i
//HNER g, T R fih
/7 BT T BRI il

(3) Pull 5& SCI AT P9 0 _L 17 5T S AL B, AT TR i E LT

# define
& define
# define

GPIO NOPULL
GPIO_ PULLUP
GPIO_PULLDOWN

0x000000000
0x000000010
0x000000020

/1T BRLECR $r
// b
/IR AL

(4) Speed 72 SChiy tHAE 2T | AN AR F o i 13 090 3, G T T 45 SCANTR

£ define
£ define
# define
£ define

(5) Alternate & X5 M) E HIIFE , 7E stm32f1xx hal gpio_ex. h P E X T XA

GPIO_SPEED FREQ LOW
GPIO_SPEED FREQ MEDIUM
GPIO SPEED FREQ HIGH
GPIO_SPEED FREQ VERY HIGH

0x00000000U0
0x000000010
0x000000020
0x000000030

//2MHz
//12.5~50MHz
//25~100MHz
//50~200MHz

By ] R E Sk S8 5 TN RERY % E X5 BARAY MCU US4 56 o0 5 SORPIINTT .

# define
# define
£ define
£ define
# define
# define
# define

GPIO_AF1 TIM1
GPIO AF1 TIM2
GPIO_AF5 SPI1
GPIO AF5 SPI2
GPIO_AF7 USART1
GPIO AF7 USART2
GPIO_AF7 USART3

((uint8 t)0x01)
((uint8_t)0x01)
((uint8_t)0x05)
((uint8 t)0x05)
((uint8_t)0x07)
((uint8_t)0x07)
((uint8_t)0x07)

2. ZE 5| M H A HAL_GPIO_WritePin(O) & £

i F HAL_GPIO_WritePinO pRE ] — A>3 221> 5 | H s f el IR . AL e AR .

//TIM1 % JH I A i St
//TIM2 5 FH T Ag B gt
//SPI1 & FH 1) fit wie 5
//sP12 & ¥ e we it
//USART1 & J] 1y i e it
//USART2 & Ffi Iy e e 5
//USART3 & ] T i W it

void HAL GPIO WritePin(GPIO TypeDef * GPIOx, uintl6_t GPIO_Pin,GPIO PinState PinState);
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Hop, 280 GPIOx & EAR M  11 3E ik ; GPIO Pin 22| 12 PinState & 5| % 1 f1 .
T J& GPIO_PinState (2255 , 7F stm32f1 xx_hal gpio. h X E XWT .

typedef enum

{
GPIO_PIN RESET =0,
GPIO PIN SET

}GPIO PinState;

GPIO_PIN_RESET # R {&H# F,GPIO_PIN_SET #E/& & #H ¥, i, B PF9 1
PF10 fij AR A ~F . ml i A AR RS

HAL GPIO WritePin (GPIOF,GPIO PIN 9|GPIO PIN 10,GPIO PIN RESET);

o s e E L A SO I AR

HAL_GPIO_WritePin(GPIOF,GPIO_PIN_9|GPIO_PIN_10,GPIO_PIN_SET);

3. iEELS| B N\ B9 HAL_GPIO_ReadPin() & £f
HAL_GPIO_ReadPinO pREUH FIZI— 15 B ARE . HAEE LW,

GPIO_PinState HAL GPIO ReadPin(GPIO_TypeDef ¥ GPIOx,uintl6_t GPIO Pin);

PR £ A R MHE & GPIO_PinState #(%% 285, GPIO_PIN_RESET /R Al 0 (K
), GPIO_PIN_SET FaRi AN 1GRHETF),

4. FES| I H A9 HAL_GPIO_TogglePin() i £

HAL_GPIO_TogglePinO) bR %5 H T B0 5% 5 | I A S 13 AR . 4, 5 | B0 2 i i o oA e H
BT PR BUS L 5 E OAREE  JR R E SO, R ARk i S RS IS

void HAL_GPIO TogglePin (GPIO TypeDef * GPIOx,uintl6_t GPIO Pin)

5.4 STM32 BJ GPIO [F B 18

FRAE 1/ O Sty IR 4 2 8 PR 5 AE L 1/ O i 11 A9 &34 51 BEVER oT DL el 000 e 8 22 F T4
S W

FEIBATRET Z 0, 206 RS B0 5| I D Re 17 IC &

(1) RG] JA A &2 FH P se B A 18 1 . v] LUE R & 4 GPIO,

(2) WKL G| I &2 TS se sl ], 75 28 &2 Y 1/0 s F AT B .

(3 1/O HABUEH, RIFTRES 1/0, YS9 —4>um B AL E4AT 7 802 (LOCK) & J¥
Jei s FE T — R AL Z 0 B AS g BB 2oy 17 f) e

5.4.1 % GPIO fil®

GPIO Rm AR N A, HE AR E T,
(D Be'® GPIO W4, 52 lwI 61k .
(2) FIH HAL_GPIO_InitO pRELEC & 5 B, A0 55 51 B 24 FK L 5| BEIAZ i 0% 5 | T AR,



®5% STM32 GPIO |

(3) 528 HAL _GPIO InitO) RE M E .
5.4.2 170 ZHYiE AFIO fid ¥

1/O Z e AFTO % R B) S5 ik At D g . I, 75 226 ic . 17O A2
IRE ATIF AFTO BBl SR )5 FEAR I AN A 09 52 FH D BE b AT B . X 1 A1 B2 ) i A i b Zh B
LR 3 F i .

(1) ANEOGE LA 5 |0 Ay it R AR B S ] L 35 ) T 5 32 9% 00 B2 14 5 1 A oA 52 T ) i )
B i 4 852 S RE A T s e

(2) AN BL A 5| s A« ARl S [ A S A TG B T L R S A LA e A B
R 1PN

(3) ADC X} 52 51 I8 . IE 8 5 | o Bt A

5.5 3% STM32CubeMX F1 HAL EE B GPIO % 1 iz B SE 4

A% S 6152 B0 1T I8 15 555 LED.
5.5.1 STMB32 i) GPIO %y H v B8 PR VE

STM32F103 5 LED Ry E 5-6 frian, X & —1 RGB LED 4T, 4L . ¥ . &% 3 4>

LED #8061 PWM il i 7 LI A A [l 251 65, o g%
X4 LED (1 B AR 1% 4231 STM32F103 B9 GPIO 51, 3300 G
S GPIO 51 P4 AR BT sl LED g/ 2 T
K. MR T AR T LED 3% B 07 R 51 R —#E PRl
SR AR 53 DT B8 0 S 56 STM32FI03 5 LED by H

LED %2 d1 4% 3.3V IRRSIAY . 24 GPIO 5% ok 0 BF L, LED 5% &t A
1 i, LED J27K,

FEA S A4 ] 5-6 Bt — ALK L fff LED 3 BoRan k.

(1) £04] 58 1s, K 1s,

(2) )5 1s, K 1s,

(3) WITHE 1s, K 1s,

(4) AT 1s, K 1s,

GRS NEANNS AN - = AN = B O

(6) AT s,

5.5.2 STM32 1 GPIO & 1 W &k ki)

1. @3t STM32CubeMX #T & T 72
Wit STM32CubeMX #Hrad TR BT,
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| Arm Cortex-M3#H AR ARG ——EH T STM32CubeFIHALE N FF & 7k

1) Hr e ek
76 D 2 H 558 & Demo SCHFJE ik R ORAF T A TR A b 7, 7E1Z H 5k T #r & LED
A3, 33 2 DR AT AR S A9 A TR A SO
2) #H STM32CubeMX T

W& 5-7 s o AE STM32CubeMX JT & ¥ 55 /b #1477 File—>New Project 3¢ B

i STM32CubeMX J& 3 B H ) New Project 278 % 8 T/,

New Project

I need to :

Start My project from MCU

3) % MCU 8T & i
LI MCU N ,Commercial Part Number %3 STM32F103ZET6, & 5-8 fi7s .

'
[ New Project
MCU/MPU Selector
I MCUMPU Filters

Commercial
Part Number

Q

PRODUCT INFO
Segment
Series
Line
Marketing Status
Price
Package
Core

Coprocessor

MEMORY

Flash From 0to

0

tor | E

Exam

B E& O

nple Selec

[STM32F103ZCT7TTR
STM32F 103ZDH6
ISTM32F 103ZDH6TR
ISTM32F 103ZDH7
ISTM32F 103ZDT6
ISTM32F 1032DT7
[STM32F 103ZEH6
ISTM32F 103ZEHETR
[STM32F 103ZEHT
ISTM32F 103ZEHTTR
|STM32F 103ZET6
[STM32F 103ZET6TR
ISTM32F 103ZET7
ISTM32F 103ZFHE
ISTM32F 103ZFH6TR
ISTM32F 103ZFHT
ISTM32F1032FT6
ISTM32F 1032FT7
ISTM32F 1032GH6
|STM32F 1032GH6J

EEPROM From 0 to 16334 (Bytes)

0

RAM Total From 2 to 2514 (kBytes)

2

RAM From 2 to 2514 (kBytes)

2
CCMRAM From
0

0 to 32 (kBytes)

On.chip SRAM From 0 to 708 (kBytes)

0

409%

16384

2514

2514

708

File Window ACCESS TO MCU SELECTOR
I New Project ... ctrin
Load Project . ctril Start My project from ST Board
ACCESS TO BOARD SELECTOR
Start My project from Example
s o . =l ACCESS TO EXAMPLE SELECTOR
Recent Projects »
Exit CtrkX
5-7 #i# STM32CubeMX T 72

il 2 5

X
STM32U5 ultra-low-power MCU series |
with comprehensive STM32Cube ecosystem
MCUS/MPUs List: 3542 items Display similar items ¢ Export
[~ Jcommerci.. | Partio | Reloronce [Markein. xunit Prce for.X] ———Board ] { 0xFreau]
¥ STM32C011. STM32C0. STM32C01... Coming s... NA WLCSP 12 1.7x1.42x... 32 kBy... 6 kBytes 10 48 MHz 1
TM32C011. STM32C01... Comings... NA WLCSP 12 1.7x142x... 32 kBy... 6 kBytes 10 48 MHz
7 STM32C011 STM32C01... Comings... NA TSSOP-20 16 kBy... 6 kBytes 18 48 MHz
£r STM32C011. STM32C0. STM32C01... Comings... NA TSSOP-20 16 kBy... 6 kBytes 18 48 MHz
tr STM32C011.  STM32C01 Coming s... NA UFQFPN 20 3x3x0.6 16 kBy... 6 kBytes 18 48 MHz
fr STM32C011. STM32C01... Coming s... NA UFQFPN 20 3x3x0.6 16 kBy... 6 kBytes 18 48 MHz
TM32C011. STM32C01... Comings... NA TSSOP-20 32 kBy... 6 kBytes 18 48 MHz |
7 STM32C011. STM32C0. STM32C01... Comings... NA TSSOP-20 32 kBy... 6 kBytes 18 48 MHz
7 STM32C011 STM32C01... Coming s... NA UFQFPN 20 3x3x0.6 ... 32 kBy... 6 kBytes 18 48 MHz
vr STM32C011. STM32C01... Coming s... NA UFQFPN 20 3x3x0.6 32 kBy... 6 kBytes 18 48 MHz
vr STM32C011J. STM32C0. STM32C01... Coming s... NA S0-8 16 kBy...6 kBytes 6 48 MHz
& sTpOn STMCN_Cominns_NA sox Rk GkRviosh 48 MH?
5-8 1% #F¥ Commercial Part Number

i
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7E MCUs/MPUs List H13%$: STM32F103ZET6, W&l 5-9 FiR.

MCUs/MPUs List: 2 items 4~ Display similar items ™ Export
[ Icommerciai art .. —|Part .. Reference _|Marketin..xunitPricefor x| Bowrd x| Package x| Fash ] RAM_xjioX
<r STM32F103ZET6 STM32F103.. Active 62857 | 20x20x14 ... 512

¥r STM32F103ZET6TR |

| STM32F103... Active 6.2857 LQFP 144 20x20x1.4 .. 512 kB... 64 kBy... 112 72 MHz

& 5-9 7 MCUs/MPUs List 51 3% £% ¢

By Start Project #4058 3 T8, & 5-10 i,

[ New Project X|

M32F103ZET6

MCU/MPU Fil

e @ E;’ O Features Block Diagram Docs & Resources CAD Resources [ Datasheet [ Buy = Start Project
Commercial (STM32F1032ET6 > - STM32F1 Series Open in STM32CubeM)|
Part Number W

STM32F103ZET6 Mainstream Performance line, Arm Cortex-M3 MCU with 512 Kbytes of Flash
Q + - memory, 72 MHz CPU, motor control, USB and CAN
Unit Price for 10KU (USS): 6.2857
PRODUCT INFO v [acTive] nitPreetor .
Productis in mass production LQFP 144 20x20x1.4 mm

Segment >

Series > The STM32F103+C, STM32F103xD and STM32F103xE line family the high ARM® Cortex®-M3 32-bit
fy 5 RISC core operating at a 72 MHz frequency, high-speed embedded memories (Flash memory up to 512 Kbytes and SRAM up to 64 Kbytes),

- and an extensive range of enhanced I/Os and peripherals connected to two APB buses. All devices offer three 12-bit ADCs, four general-
Marketing Status > purpose 16-bit timers plus two PWM timers, as well as standard and advanced communication interfaces: up to two °Cs, three SPis, two
(ZSS, one SDIO, five USARTS, an USB and a CAN.

Price 4 The STM32F103+C/D/E high-density performance line family operates in the —40 to +105 °C temperature range, from a 2.0 to 3.6 V power
Puickiie 5 supply. A comprehensive set of power-saving mode allows the design of low-power applications.
9 These features make the STM32F103xC/D/E high-density performance line microcontroller family suitable for a wide range of applications
Core > such as mator drives, application control, medical and handheld equipment, PC and gaming peripherals, GPS platforms, industrial
applications, PLCs, inverters, printers, scanners, alarm systems video intercom, and HVAC.
Coprocessor >
Features
MEMORY v
Flash =512 (kBytes)
SE MCUs/MPUs List: 2items §+ Display similar items ¢ Export
EEPROM =0 (Bytes) | - [commercial Part .. [part..| Reference [Marketin..xjunitpricetor.x] _____ Boad x| Package x| Fiasn x| ram x|
o “B === : 2

0

RAM Total = 64 (kBytes)
[

64

RAM =64 (kBytes)

64

CCMRAM =0 (kBytes)

0

Onchip SRAM =0 (kBytes)
[

0

5-10 B3I

4) 144 STM32Cube MX T.72
AT File>Save Project 32854 R TR F] LED ¢4, K 5-11 s,

'ﬁ STM32CubeMX Untitled: STM32F103ZETx

STMBzﬁ File Win
CubeMX

New Project ... cCtrkN
Load Project ...  ctr-L

« Import Project ... Ctril
Save Project Cctrls

Save Save the current Project
Close Project

Generate Report  cirkR

System Core Recent Projects »

Exit CtrkX

5-11 REIR
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124 «| Arm Cortex-M3# AT R Zr——F FSTM32Cube MIHALE M FF % J73&

H LAY STM32CubeMX X4 LED. ioc WA 5-12 Fiw .

> IEBlE » FF& (D) » Demo » LED

A~

E=2 ern=E] ESic] Fh

* m LED.ioc 2022/11/7 15:21 STM32CubeMX 3 KB

5-12 4 B HY STM32CubeMX 37 4

A B E TR AR E R 224 a9 TR N 45 # (Application Structure)
# Advanced B3, B Inc,Sre SCAFF A7 T Core X T L NE 5-13 s,

HEEfE » FF& (D) » Demo » LED » Core

~

2R =)ot Sl Fh
7 | Inc 2022/11/8 9:14 ST
* | Src 2022/11/8 9:14 i

5-13  Advanced = B T2 B B 4544
5) AW TR
AT File>Generate Report 3¢ B fiy 4> A5 Ji 24 | TR 19 4l 5 SCHF LED. pdf, 20 & 5-14
J7s

E STM32CubeMX LED.ioc: STM32F103ZETx

STMij:,»‘ﬁ File Window
CubeMX

STMA? 3 . ]New Project ...  ctrin

Load Project ...  Ctr-L

Pinout & C cligisl¥sisiE :
Save Project ctri-s
| Save Project As .. CirkA

Close Project
Generate Report  Ctri-R
Project report files (pdf and txt)

System Core > =Yg Cenerate
Exit

Ctrl-X

Ay

5-14 £RIERSE

6) BLE MCU 4l

7E Pinout & Configuration T /ERH , %+ System Core—>RCC, M4 I & R 52 bR 15 i
High Speed Clock(HSE) i #: & Crystal/Ceramic Resonator (i {4 /Bg & & ¥&) . W & 5-15
iz

Y18 Clock Configuration T F 1 » o B 58 B HY I B3 48] 5-16 FroR

7) i E MCU S

MG LED i 3 5 MCU #8219 GPIO 51 A/ i e & L 2k 5-2 iR,
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'ﬁ STM32CubeMX LED.ioc: STM32F103ZETx

File Window

¢ - Pinout & Configuration

Clock Configuration

v Software Packs

RCC Mode and Configuration
Mode

High Speed Clock (HSE) |Disable ~

System Core ~
R Low Speed Clock (LSE) [Disable
Master Clock Outout BYPASS Clock Source

Zl;lg U Mas a Crystal/Ceramic Resonator
IWDG
NVIC
RCC

v SYS
WWDG

5-15 HSE i£# Crystal/Ceramic Resonator

| Clock Configuration | Project Manager [

e 9 Resolve Clack Issues

RTC Clock Mux i To 1252 (MHz)

(e)
To 1253 (MHz)
| (MHz)
o E To RTC (KHz)

@©

—" To FSHC (MHz)

4>‘ To SDIO (MHz)

D\'u IWDG (KHz)
To FLITFCLK (MHz)

HCLK to AHB bus, core,
mamary and NMA (MH\

To Cortex System timer (WHz)
. System Clock Mux
LI P FCLK (MHz)
o SYSCLK (MHz)| AMB Prescaier  HOLK (MHg)
o[ 11~ }—p 2 |4 |I| APBA peripheral clocks (MHz)
TZNirE
L APB1 Timer clocks (MHz)
PLL Source Mux PoLK2
S APB2 peripheral clocks (MHz)
Hsl nax
12 USB Prescaler
R [t s [T et s
Input frequency fiee 8 X9 v [ }—V‘ ‘Ts UsB (MHz)
ADC Prescaler

| 1| HSE 1|

MCO source Mux

\iHz) MCO

HUCO Leq

5-16 B & 5T AL B9 B SR
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*®52 MCUSIHEE

ARPRE 5| B & R 3| B0 Th & GPIO #& =X FRIs T o mpE
LEDI RED PB5 GPIO_Output 450 f 1 i 4
LED2_GREEN PBO GPIO_Output 4% a1 i ey
LED3_BLUE PB1 GPIO_Output EiiE HEEiTA 58]

R EE 5-2 47 GPIO 51 JHIC & . 7851 B0 & L 50 o5 A0 N0 09 51 B, 76 580 %) 2% B0 vp Bk
HETEE, 5 LED #3295 25 5, &5 D 6E 8 GPIO_Output, B RINT .
7E Pinout & Configuration TAER i %#E System Core—GPIO, i 7] LIF 3] 5 RCC

MBS GPIO B H 3 B SE R, i 5-17 Fis .,

| Clock Configuration |

Pinout & Configuration
v Software Packs Vv
GPIO Mode and Configuration
Categories | A->Z [:unﬁgurazu:m

System Core v |Gvoup By Peripherals v |

DMA

Search Signals

i Search (Ctri+F) [ Show only Modified Pins
: Z$§ Signal on Pin  |GPIO output | GPIO mode |GPIO Pull-up.. [Maximum out. Had«ﬁed

G OSC_IN RCC_OSC_IN nia n/a n/a n/a
0sC_out RCC_OSC_OUT n/a n/a n/a n/a |:|

5-17 RCC 3k GPIO B &

IS Z0t LED 1 PBS 51 R 6, 38 1 # RAE R 0l LUE AL /O (5] A7 & 57 5]
JHAE B % $E PBS, fE R & IR R, BEE PBS )8 8 GPIO_Output, WK 5-18 FiR .

4k Pinout view = System view
5
=
5
O,
o
o
[0}

5-18 EL & PB5 5|25 GPIO_Output
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£ GPIO A4 i =X ML & (GPIO Mode and Configuration) S % 454~ GPIO 5| i i
T Z e ., BN, GPIO fa A5 EH0E 2 T i, GPTIO it 51 B R i 3 i o ik 2 I
T 4R BRER 52 M A BCE S I P R4 . In A I8 il i PR REFER . GPIO
e L 7 A e v e R RS T | A A R A ) e R R ) e A R I D RE
E S I TR LED Bk il & d - F BRI SRS, BIR LRI .

i 5-19 iz~ , Bt & PBS 5] & P . GPIO output level & #t High, GPIO mode 3 #
Output Push Pull, GPIO Pull-up/Pull-down i # Pull-up, Maximum output speed it #
High, User Label 5 X & LED1_RED,

Configuration

IGroup By Peripherals v ‘
Search Signals
Search (Ct [ Show only Modified Pins
Slqnal on Pin GPIO output || GPIO mode [GPIO Pull-up... User Label Modlﬁed
Output Push . Pull-up = _RED
+PB5 Configuration :
GPIO output level [High v]
GPIO mode [output Push Pul v]
GPIO Pull-up/Pull-down [Pull-up v]
Maximum output speed [High v |
User Label LLED1_RED |

5-19 PB5S|HIELE

HFEERY )5 74 LED2_GREEN(PBO) #1 LED3_BLUE (PB1),

BATREI B E T H P A2 E A RIS A, STM32CubeMX £ 7 main, h SCHF o8 X
G| I E LR E XS IR AE GPIO W) A Ak o8 55 b i FH ix 26 45 5

fic B ¢ BUR B9 GPIO 51N 5-20 fiws,
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System Core b |Gruup By Peripherals v
’ i o cc]
DMA
Search Signals
lr\:\\z[‘f S, [J Show only Modified Pins
v ree
WWDG PB5 n/a High Output Push .. Pul[ -up ngh LED1 _RED
PBp n{a High Output F'ush Pull-up High LED2_GREEN
B 5-20 BLEE/ER GPIO 3| K
8) BLE T.7%

1E Project Manager L. YE #L T Project £ F , Toolchain/IDE % #& 5 MDK-ARM, Min

Version #4528 V5, 1] 42 il Keil MDK
. HAECE BOAE ], g 5-21 fr

T #%$ STM32CubelDE, A] A i, STM32CubelDE T
N

[T STM32CubaMX LED Joc™: STMB2FIORETS

Window

onfiguration Project Manager

— B8 X

® oy x &/

GENERATE CODE

Tools

0] Do ot generate the maing)

Mo Version B

Minimum Stack Sze

Thread-safe Settings
ConexMINS

T Enable mutithreadsd support

Mcu snd Fammeare Package

Mou Reference STMRF1032ETx

Threadsske Locking Strategy efailt ~ Wiapeing sulabla Siatagy dependag on RTOS saiecs

Firmuare Pckage Name and Version T32Cube FVY_F1V1 84

9 Use Detauk Furmare Location

Firmwars Relatie Path

Uss latest aallaie vecsion

A AT B 2 R A7 TR AR B TR

5-21 EBEIRE

FHZH 3R A Advanced #53% it 4b 7R AT 0

s AT AR AR AT o TR, AR T 8 B TORE 44 L A7 R B AR B AR R TR N R A5 R
Basic #2, , Bl Inc,Srec iy B i SCHF e , ANTERR T Core U N WA 5-22 FFs

=2

| | Drivers

[ Inc

[} MDK-ARM

|f Src

| ) STM32CubelDE
[7] .mxproject

[ LED.ioc

s E=icl Foh
2022/11/7 11:41 pra=o

2022/11/8 7:55 =

2022/11/8 7:55 prat=s

2022/11/8 7:55 i

2022/11/8 7:55 =

2022/11/7 13:23 MXPROJECT 3744 9 KB
2022/11/7 13:23 STM32CubeMX 5KB

5-22

Basic X TIE M A4+



#5&Z STM32 GPIO | 129

1E Project Manager TAEAH Code Generator £2,# & 5-23 ) % Generated files 1T,

badded soft

STM32Cube MCU packages and

O Copy all used libraries into the project folder
® Copy only the necessary library files

Project

O Add necessary library files as refe in the

packs

file

Code Generator

in project

¥ Generat —

as a pair of ".c/.h’ files per periph

[ Backup previ d files when

Keep User Code when re-generating
Delete previously

d files when not

HAL Settings

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

[ Enable Full Assert

Template Settings

Select a template to generate customized code

5-23 Generated files Bit &

9) A p CAUHS T2

iR [l STM32CubeMX A , #iif; GENERATE
CODE #% #1 A= Wt C A5 T . A 101 5.
STM32CubeMX 23 il H} 45 7% T FF 12 X 3% #HE , 4n
K 5-24 Fi7s,

2. &1t Keil MDK 231 T 72

[@ Code Generation

The Code is successfully generated under :
D:/Demo/LED
Project language : C

Open Folder

Open Project Close

D 3T T & 5-24 Code Generation 1& 7 1E
1777 LED/MDK-Arm SCFFJ N /9 T2 A LED. uvprojx, W& 5-25 iR,
5 B BHES wm K
|| DebugConfig 2022/11/23 11:24 i
[ ] LED 2022/11/23 11:24 s
[ rte 2022/11/23 11:24 i
[7] LED.uvoptx 2022/11/23 11:24 UVOPTX 37i4 4KB
LED.uvprojx 2022/11/23 11:24 Hision5 Project 19 KB
D startup_stm32f103xe.s 2022/11/23 11:24 S 304 15 KB

& 5-25

MDK-Arm 3 #4 3£
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2) 4k STM32CubeMX B 314 H19 MDK T. 72
£ MDK JT % #5 85% tf $4T Project—>Rebuild all target files ZF a4 s .7 T H

i3
ZE

5-26 #wi¥ MDK L&

3) STM32CubeMX H 314 B A MDK T2

main. ¢ XA mainO BRI BEH T LLT 3 4~

(1) HAL InitO pR%: HAL JE ) 16 10 ok 55, T 2 00 B 47 0% 91 4R 16 Flash $2 1
il SysTick SEMF &%, HAL InitO pREELE stm32{1xx_hal. ¢ X & LR R %L, & 1010
WH T MSP % HAL MsplnitO , I T X AR MCU #4179 i fb AL ¥ . HAL_ MspInitO
PRECLE TR 9 P AR SCMF stm32f1xx_hal_msp. ¢ TE BT, SCE RS 2 0 T L D fig
RIF A A8 R 5.

void HAL MspInit(void)

{ __ HAL_RCC_AFIO_CLK_ENABLE();

__ HAL_RCC_PWR_CLK_ENABLE( ) ;

/ % System interrupt init * /
}

(2) SystemClock_ConfigO) PR : 7F main. ¢ X HE L ASEHL, B 2B HE STM32CubeMX
T RCC FET b () B & 1 8l Az s i A5, B T B0 45 A B 45 5 %

void SystemClock Config(void)

{
RCC_OscInitTypeDef RCC_OscInitStruct

RCC_ClkInitTypeDef RCC_ClkInitStruct

{o};
{o};

/ %% Initializes the RCC Oscillators according to the specified parameters
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* 1in the RCC OscInitTypeDef structure.
x /
RCC_OscInitStruct. OscillatorType = RCC_OSCILLATORTYPE HSE;
RCC OscInitStruct. HSEState = RCC_HSE ON;
RCC_OscInitStruct. HSEPredivValue = RCC_HSE_PREDIV DIV1;
RCC_OscInitStruct.HSIState = RCC_HSI_ON;
RCC_OscInitStruct. PLL. PLLState = RCC_PLL_ON;
RCC_OscInitStruct. PLL. PLLSource = RCC_PLLSOURCE_HSE;
RCC_OscInitStruct. PLL. PLLMUL = RCC_PLL MUL9;
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_CLOCKTYPE_PCLK1 | RCC_CLOCKTYPE PCLK2;

RCC_ClkInitStruct. SYSCLKSource = RCC_SYSCLKSOURCE_ PLLCLK;
RCC_ClkInitStruct.AHBCLKDivider = RCC_SYSCLK DIV1,;

RCC_ClkInitStruct. APBICLKDivider = RCC_HCLK DIV2;
RCC_ClkInitStruct.APB2CLKDivider = RCC_HCLK DIV1;

if (HAL_RCC_ClockConfig(&RCC_ClkInitStruct, Flash LATENCY 2) != HAL_OK)
{

Error Handler();
}
}

(3) GPIO 3 H e MX_GPIO_InitO) : £ gpio. h 3 E CHY GPTO 51 B 4k 1L pR
B2 STM32CubeMX 1 GPIO 5| i & Ak Iic & 6 S 3G

7E mainO AL HAL_InitO 1 SystemClock_Config () J2 26 9K ¥4 FH 9 195 4 o8 5, FEAR
it 05 FH B S50 B0 981 2% 1> S5 00 Bk Ak bR ER, SR S i while SEAE R,

£ STM32CubeMX H1, Jy LED ##:11% GPIO 3| B T P PR . X sb JH P R & my %2

& XAE main, h SCHH, RIBUTT,

/ * Private defines ————————————————————————— %/
# define LED2 GREEN Pin GPIO PIN 0

# define LED2 GREEN GPIO Port GPIOB

# define LED3 BLUE_ Pin GPIO PIN 1

# define LED3 BLUE_GPIO Port GPIOB

# define LED1_RED Pin GPIO PIN 5

% define LED1 RED GPIO Port GPIOB

/ * USER CODE BEGIN Private defines * /

7£ STM32CubeMX HH 5 & [ —A4> GPIO 5| I AR %, 4 78 e A i 4> 22 52 S0, 43 5l
SR 1 E SCR S IS 2508 S, an PBS 51 A & B S AR &y LEDL_RED, 5t 4R i T
LED1 RED Pin 1 LED1_RED_GPIO Port B4~ %25 X .

GPIO 31 %5 ik b S gpio. ¢ Fil gpio. h & STM32CubeMX Az A% iF [ 20 A= 1 1

131
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| Arm Cortex-M3#H AR ARG ——EH T STM32CubeFIHALE N FF & 7k

PR SO, L, U AE STM32CubeMX Project Manager T/ %1 Code Generator £
WA R B of . h SCHERE IR I, A4 Sy — AR AE B o/ h TR,

Sk gpio. h & X7 —A4 MX_GPIO_InitO pR%l, X 27 STM32CubeMX 1 I 1k
WCE 1 GPIO 51 B 1R 1k R 5k

gpio. h SCHRARAS AR L % LT MX_GPIO_InitO) p& %57

# include "main. h"
void MX_GPIO_Init(void);

gpio. ¢ LA T MX_GPIO_InitO) B m S B , B4R 0 F .

# include "gpio. h"
void MX GPIO Init(void)
{
GPIO_ InitTypeDef GPIO_InitStruct = {0};
/ % GPIO Ports Clock Enable * /
_ HAL_RCC_GPTOB_CLK_ENABLE();
/ % Configure GPIO pin Output Level * /
HAL GPIO WritePin(GPIOB, LED2 GREEN Pin|LED3 BLUE Pin|LEDI1 RED Pin, GPIO PIN SET);

/ % Configure GPIO pins : PBPin PBPin PBPin * /
GPIO InitStruct.Pin = LED2 GREEN Pin|LED3 BLUE Pin|LED1_RED Pin;
GPIO_InitStruct.Mode = GPIO_MODE_ OUTPUT PP,
GPIO_InitStruct.Pull = GPIO_ PULLUP;
GPIO_InitStruct.Speed = GPIO_SPEED FREQ HIGH;
HAL_GPIO_Init(GPIOB, &GPIO_ InitStruct);

}

GPIO 5| [y 46 A 75 2T 3 51 I8 9T 78 3 1 B I, SR 05 4 FH— 4> GPTO_InitTypeDef 4%
Fa R AR i B S| A 45 Fh GPIO 240, P HAL_GPIO_InitO B4 GPIO 5] %) 46
B . T HAL_GPIO_InitO) eRECAT LU — A3 H (4 22> A8 [5) BE 2 00 514790 4k
T A ] 3 11 35 A ) B R 4 5 | D 243 59198 1] HAL_GPIO _InitO BEEGHEITRI 1L . 75 MX_
GPIO_InitO pRE ARG A T main. h SCHEH &4 GPIO 5IE L %, XFERE
FRA 1 Jig Ak S A e mT LAAR Jy {8 4t % A 3890 At & A I

4 P

7 LED/Core/Sre I3 F A& bsp_led. ¢ IfF. 72 IS 20 -y
LED/Core/Inc X3 F #i & bsp_led. h 34, #f bsp_led. ¢ S vrez gDAppﬁcaﬁon/MDK_ARM
SCHE R N3 Application/User/Core SC 3, @ & 5-27 1) startup_stm32f103ces
Fﬁ/% . =] Spp:‘caai:in/User/Core

5 ) éﬁ E JEH }j 4% ﬁgl 3 f::;;ﬂxx_it.c

G0 R P AR AE AR RS STM32CubelDE #4630 H A 2Efil ﬂ i:ﬁix_ha.m.(
Eun A C RN R AR, A P AR S A ARG VD AE £3 Drivers/STM32F Txc_HAL D
B T 7 STM32CubeMX il MCU 35 , 3 4 T om

WA AW TSR MRy RE., WHBE—8 ms27 Fmscsz Mok T2
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Ll USER CODE BEGIN #l USER CODE END #5i%. It4h, FI P A 2 X W30 A 32
STM32CubeMX 2 AR5 5 0 ,

/ % USER CODE BEGIN * /

TP A E SRS

/ * USER CODE END % /

AT EES LEDf LED % H M= . K RS B b g e Ul E, & XIE
bsp_led. h X {fHh,

//R L )T

# define LED1 PIN GPIO PIN 5

# define LED1_GPIO PORT GPIOB

# define LED1_GPIO_CLK_ENABLE()  HAL_RCC_GPTOB_CLK_ENABLE()
//G @7

# define LED2 PIN GPIO PIN 0

# define LED2 GPIO PORT GPIOB

# define LED2_GPIO_CLK_ENABLE()  HAL_RCC_GPTOB_CLK_ENABLE()
//B ¥ @LT

# define LED3 PIN GPIO PIN 1

# define LED3 GPIO PORT GPIOB

# define LED3_GPIO_CLK_ENABLE()  HAL_RCC_GPIOB_CLK_ENABLE()

/ KKK KKK XXX XXX KE XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XX XX /
/% P LED 55 K B 7%

* LED fILHLF- 5%, I & ON=0,0FF = 1

* 7 LED (& B V28, 258 Bl ON=1 ,0FF = 0 HI W]

* /

# define ON GPIO PIN RESET

# define OFF GPIO PIN SET

[ BT, W LR AR R — AR < /

# define LED1(a) HAL GPIO_WritePin(LED1_GPIO PORT,LED1_PIN,a)
# define LED2(a) HAL GPIO_WritePin(LED2_GPIO PORT,LED2_PIN,a)
# define LED3(a) HAL GPIO_WritePin(LED2_GPIO PORT,LED3_PIN,a)

[ x BIRBRAE AR BT /0% /

# define digitalHi(p, i) {p—>BSRR=1i;} [ /1% BN R
# define digitalLo(p, i) {p—>BSRR= (uint32 t)i << 16;} / /% K P

# define digitalToggle(p, 1) {p—>0DR " =1i;} /5 RS
/g SCEE 1/0 B = /

# define LED1 TOGGLE digitalToggle(LEDL GPIO_PORT,LED1 PIN)

# define LED1 OFF digitalHi(LED1 GPIO PORT,LED1 PIN)

# define LED1 ON digitalLo(LEDl GPIO PORT,LEDl PIN)

# define LED2_TOGGLE digitalToggle(LED2 GPIO_PORT,LED2_PIN)

# define LED2_OFF digitalHi(LED2_GPIO_PORT,LED2_ PIN)

# define LED2_ON digitalLo(LED2 GPIO PORT,LED2 PIN)

# define LED3_TOGGLE digitalToggle(LED3_GPIO PORT,LED3_ PIN)

# define LED3 OFF digitalHi(LED3_GPIO PORT,LED3 PIN)

% define LED3_ON digitalLo(LED3_GPIO_PORT,LED3 PIN)

/% AR A, 6 P TR S AR B, HBORTE 4 < /
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//4L

# define LED RED \
LED1_ON;\
LED2_OFF\
LED3 OFF

/7%

# define LED GREEN \
LED1 OFF;\
LED2_ON\
LED3 OFF

/15

# define LED BLUE \
LED1 OFF;\
LED2 OFF\
LED3 _ON

[/ (4 + 5t)

# define LED YELLOW \
LED1 ON;\
LED2_ON\
LED3 OFF

[/ (4 + iE)

# define LED PURPLE \
LED1 ON;\
LED2 OFF\
LED3 _ON

[/ (g + 1)

# define LED CYAN \
LED1_OFF;\
LED2_ON\
LED3_ON

[TE(L+ 8+ §E)

# define LED WHITE \
LED1_ON;\
LED2 ON\
LED3 ON

/7B (&R )

# define LED RGBOFF \
LED1 OFF;\
LED2 OFF\
LED3_OFF

R4y 2 LED 55 K 0 #5422 1 4% ) BSRR 27 748 5 A ¥ il 45 4 52 3L L %
BSRR Zi 77 245 16 5 1 % th =5 L, %F BSRR Zi77 28 16 115 1 % K HL . % ODR
A AE A L AT 5 SR A AT B AL IR

A BT A2 bsp_led. ¢ XS LED M%) 46 kR4 LED_GPIO_ConfigO) . I AMY
P RGB AT, FH P ] M 4l 55 25900 4 b RGB 4T BIR A .

void LED_GPIO_Config(void)
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/% XKW RGBAT » /
LED_RGBOFF;
}

TE main. ¢ P MAT bsp_led. h X5 A .

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

# include "bsp_led. h"

/ * USER CODE END Includes * /

7E mainO BRECH A AT LED 4261 . WA AT & L8 LED_GPIO_Config O) bR £ ¥]
G LED, SR )5 182 0 H 45 A4 il LED 52 K i %2 SE BT LED (% 45 i1, %8 iR FH I A 35 1
FE T 2 B B AE B PR AL HAL Delay O L B4 R ms, LRI T, iX B HAL_Delay (1000)
FORIERT 1s,

int main(void)
{
/ % MCU Configuration ————————————————— */
/ * Reset of all peripherals, initializes the Flash interface and the Systick * /
HAL_ Init();
/ % Configure the system clock * /
SystemClock Config();
/ % Initialize all configured peripherals * /
MX_GPIO Init();
/ % USER CODE BEGIN 2 * /
/ * LED i U HI 4R Ak * /
LED GPIO Config();
/ % USER CODE END 2 * /
/ % Infinite loop * /
/ * USER CODE BEGIN WHILE x /

while (1)

{
LED1( ON ); e:
HAL Delay(1000);
LED1( OFF ); /1K

HAL Delay(1000);

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

/xRN A R ABE « /
LED RED;
HAL Delay(1000);

LED GREEN;
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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 % /

}
}

TP M B9 RGB R KT AT LA SE BUR (4, 5 Je — B A QI 2 1l 2% b 20 € 19 S B
6) HBT g i T
T IS AR IS B TR AN AT 5-28 PR .

et Ve Puea P Oebug penphenss
IR YRR

SCs vingow v
E X FaeQ-leco e @8

5-28 E#H%i¥F MDK Lig
7) W E TR E S T 0

£ MDK JT & ¥ 55 1 3447 Project—Options for Target 32 By 2 af B T B A & $41
Be TR, Bl 5-29 Fis
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Options for Target 'LED'

Devicel Target I Output I Listingl User

| c/c++ | Asm

ILin](er Debug IUtilitiesI

" Use Simul; with restrictions Settings I i Use: IST.L‘“( Debugger ;] Settings |
I~ Limit Speed to Real-Time
¥ Load Application at Startup ¥ Run to main() ¥ Load Application at Startup ¥ Run to main()
Inttialization File: Initialization File:
[ o] [Edt || ] =] e
Restore Debug Session Settings Restore Debug Session Settings———————
¥ Breakpoints ¥ Toolbox ¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Performance Analyzer ¥ Watch Windows ¥ Tracepoints
¥ Memory Display ¥ System Viewer ¥ Memory Display ¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
ISARMCM3.DLL I—REMAP ISARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
jpcmpLL [pCM3 TcmpLL [pcm3
I~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded

137

Manage Component Viewer Description Files ... |
0K I Cancel I Defaults | Help |
5-29 ELE MDK Tig

Yl Z Debug I , £ F )5 B T 248 ST-Link Debugger, Fit'# Flash Download,
7]k Reset and Run & #EHE, Hos 8 "3 4l . N &l 5-30 Fizw,
Cortex-M Target Driver Setup X

Debug | Trace Flash Download | Pack |

—Download Function
5

~Programming Algorithm

RAM for Algorithm
€ Erase Full Chip ¥ Program

% Erase Sectors ¢ Verify

" DonotErase  [# Reset and Run

Start: |0xzooooooo Size: |0xoooooeoo

Description | Device Size | Device Type | Address Range
STM32F10x High-density ... 512k On-chip Flash 08000000H - 0807FFFFH
Start: I Size:
Add | Remove |

B FEFA(A)

" l

fic & Flash Download j% IR

5-30
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8 T Flash | Debug Peripherals Tog
VERE A BT R IR R AR 1 %% Download 8
7E MDK JF % % 3 s $ 1T Flash—>Download 3% . 4> ok 2 Erase
TR s HeH R TR W 531 R, -
TAR T 2 #275 i &l 5-32 iR . 531 THIE
Build Output

Build started: Project: LED

**%* Using Compiler 'V5.06 update 7 (build 960)', folder: 'C:\Keil vS5\ARM\ARMCC\Bin'
Build target 'LED'

"LED\LED.axf" - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:00

Load "LED\\LED.axf"

Erase Done.

Programming Done.

Verify OK.

Application running ...

Flash Load finished at 10:42:04

B 5-32 IETHBRINET
TR THEHEME, WEEHF A [ LED B INRRES . RGB Z AT it W A R i ta,

5.6 XA STM32CubeMX #0 HAL EERY GPIO % A\ kz F SE i

A% S ) < B 1 4 R
5.6.1 STM32 ) GPIO %t A b7 FIRE P 1

AUt ST P S I ol T A SRR AR SR T A 2 S DR E il s —
T Al R 23 7 R BB AT T B AR B AL B AN T AR AR S
TF R AR 3% 42 1) 2 S R ol R R R L I RE L AN BT 5-33 B . BRI F 2 TS R H T SEE R B T
20, AT ] P B0 B A B A R A I 5 | B ) RSP BT

HT 4 B A 0 R G R OA O L6 AR B AR TR godk T R,

o KEYI T GPIO 5IDAGH AR 4 5 G A 1 e B R )
PRV —=—T1—7 W) 5 4% B 4% T I GPIO 318 i AR 45 S 7 v o
0.1uF i e T 76 1 P, 5 550 5 D42 380 o ) . 0SB T i 4

@%ﬂ WD A A LT DT 0 B 5

33v A4 LB 9T AR 4 1 30 07 SR s | IR — L U
bty o K0 MEVZT AR TR e R T T B
| FEAS ST A r o AR 2 B R 00 W, B 15 T — A 5 0] 4%
IuF gyEhl LED, ShREM T,
Q“m (1 #%F KEY1.ZI4T i %
533 mERBE (2) #F KEY2. 8T %% .
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5.6.2 STMB32 ¥ GPIO %if A Wi K v i

HFEE ST,

(1) f#HBE GPIO ¥ L1 iF 4,

(2) ¥Rtk GPIO HFRFIIA i AR GE = AD

(3) Fai 5 7 BN AR P o A T B () AR A S IR B ) LED,

T YFA AT i STMB32Cube MX G TR AT it Keil MDK 5281 T 7.

1. 1#3id STM32CubeMX #r & L 12

(D B scfh k., 18 Demo H g FH & KEY SCHFJe, i3 2 PR A7 AR 52 i) 37 2 TR 19 3¢

A3 .
(2) 7E STM32CubeMX &AW & T2,
(3) % MCU s &M, £ STM32F103ZETS6, Ji 3h TR,
(4) 447 File—>Save Project SR B4 (- 7 L2,

(5) AT File>Generate Report 3¢ Fay 44 A 24 i T 82 A9 45 Sk

(6) Bt 'E MCU B8 #

7E Pinout & Configuration TAERE T, 3% $& System Core—>RCC, # ¥ FF & M 5 b 1%
. s High Speed Clock(HSE)#£ 44 Crystal/Ceramic Resonator (i {4 /B % i) .

P14 3] Clock Configuration "TAE ST, M4 T K Al Hh 3 1% 0 T B A 2 b, ot b T
PLL Source Mux S5 HSE, PLLMul & 9 f&#i 72MHz, System Clock Mux & PLLCLK,

APB1 Prescaler 2 X2, AR ERBGA L BRI,
(7)) Be¥E MCU 4R,

g LED fl KEY H %, % # i MCU #E# /9 GP1O 51 B/ S A/ f b Bid &, i 3€ 5-3

R o
£53 MCUS3IHESE
APRRE 5| i) & R 5| B I B GPIO # = LEHrsy T i O 38 3
LED1 _RED PB5 GPIO_Output e 35 0 1 i 58
LED2_GREEN PBO GPIO_Output e 0 5 S i
LED3_BLUE PB1 GPIO_Output 4% S 1 s B®E
KEY1 PAO GPIO_Input A A ¥ —
KEY2 PC13 GPIO_Input Fa kA ¥ —

PR G 5-3 #E4T GPIO 51 BT B . 7651 BE0RL P b 8 A 0L 64 5 | D 7 5 11 A =32 v

HEHEG| I IRE

5 LED #E #0952 5 b5, 5 &5 I i 8 GP1IO_Output; 5 KEY

R TS A S B S I RE N GPIO Input, HAABRRANT

1E Pinout & Configuration TAERE F i%#& System Core—GPIO, % {#i H ) GPIO

TiE . LED a0 . LEDI_RED(PB5) .LED2_GREEN(PB0) #1 LED3_BLUE (PB1);
W A O . KEYL(PAO M KEY2(PC13), At &% )5 1 GPIO v i & 5-34 Frs .

139
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Pinout & Configuration Clock Configuration

v Software Packs v

Q {é}‘ GPIO Mode and Configuration
S = Configuration
System Core ki IGroup By Peripherals v
DMA
GPIO Search Signals
oG S Ctri+F [ sh ly Modified Pi
NVIC Sea Ct ow only ified Pins
¥ :52 Signal on Pin |GPIO output |..| GPIO mode |GPIO Pull-up/. User Label Modlﬁed
WWDG PAO-WKUP n/a n/a Input mode No pull-up an... n/a
PC13-TAMP_.. n/a nla Input mode No pull-up an... n/a KEY!
PB5 n/a High Output Push __. Pull-up High LED1_RED
N PBO n/a High Output Push ... Pull-up High LED2_GREEN
_Analeg > Hppy nla High Output Push ... Pul-up High LED3 BLUE

B 5-34 BEZTHRERN GPIO TH

(8) Po&E T#,

TE Project Manager T AF FL 1 Project #, Toolchain /IDE 3£ #£ 55 MDK-ARM, Min Version
BEHE N VS, Al A Keil MDK T8 ; #4858 STM32CubelDE, 7] 4 i, STM32CubelDE T,
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main. ¢ SCAH mainO BER K IE R T . HAL InitO 85, BT & 07 i A 4% 91 G 1k
Flash #2 0 f1 SysTick E M &% ; SystemClock Config() %, T B B & Fh it 8 {5 5 5 %
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/ % Private defines ———————————————————— * /

# define KEY2_Pin GPIO_PIN_ 13

# define KEY2_GPIO Port GPIOC

# define KEY1 Pin GPIO PIN O

# define KEY1 GPIO Port GPIOA

# define LED2 GREEN Pin GPIO PIN 0
# define LED2_GREEN GPIO Port GPIOB
# define LED3_BLUE_Pin GPIO PIN 1

# define LED3_BLUE GPIO Port GPIOB
# define LED1 RED Pin GPIO PIN 5
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# define LED1_RED GPIO Port GPIOB
/ * USER CODE BEGIN Private defines * /

gpio. ¢ A E T MX_GPIO InitO) A0 SZIACHS , BRI F

void MX_GPIO Init(void)

{
GPIO InitTypeDef GPIO InitStruct = {0};
/ % GPIO Ports Clock Enable * /
_ HAL_RCC_GPIOC_CLK_ENABLE();
_ HAT, RCC_GPIOA_CLK_ENABLE();
_ HAT, RCC_GPIOB_CLK_ENABLE();
/ % Configure GPIO pin Output Level * /
HAL GPIO WritePin(GPIOB, LED2 GREEN Pin|LED3 BLUE Pin|LED1 RED Pin, GPIO PIN SET);
/ % Configure GPIO pin : PtPinx /
GPIO InitStruct.Pin = KEY2 Pin;
GPIO_ InitStruct.Mode = GPIO_MODE_ INPUT;
GPIO InitStruct.Pull = GPIO NOPULL;
HAL GPIO Init(KEY2 GPIO Port, &GPIO InitStruct)
/ % Configure GPIO pin : PtPin x /
GPIO InitStruct.Pin = KEY1 Pin;
GPIO InitStruct.Mode = GPIO MODE INPUT;
GPIO_InitStruct.Pull = GPIO_NOPULL;
HAL_GPIO Init(KEY1 GPIO Port, &GPIO InitStruct);
/ % Configure GPIO pins : PBPin PBPin PBPin * /
GPIO InitStruct.Pin = LED2 GREEN Pin|LED3 BLUE Pin|LED1 RED Pin;
GPIO_InitStruct.Mode = GPIO_MODE OUTPUT PP,
GPIO InitStruct.Pull = GPIO PULLUP,
GPIO InitStruct.Speed = GPIO SPEED FREQ HIGH;
HAL_GPIO Init(GPIOB, &GPIO InitStruct);

}
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# define KEY ON 1
# define KEY OFF 0
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uint8 t Key Scan(GPIO TypeDef * GPIOx,uintl6 t GPIO Pin)
{

/xR e A AR T« /

if (HAL_GPIO_ ReadPin(GPIOx, GPIO Pin) == KEY ON )

{

x SERF R < /
whlle(HALﬁGPIOiReadPln(GPIOX, GPIO Pin) == KEY ON);
return KEY ON;

}
else
return KEY OFF;

}
£ main. ¢ SCPFHRASINXT AT A E Sk SCIFR ST

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

# include " bsp_led. h"

# include "bsp _key. h"

/ * USER CODE END Includes * /

TE main. ¢ XA IIXT LED %] 84 1k foxt 2 8 i f= 41. KEY1 ## LED1_RED,
KEY2 ##l LED2_GREEN, &% —K¥##8E, LED RSt B —x.

/ * USER CODE BEGIN 2 * /
/ * LED ¥y F 91t Ak % /
LED_GPIO_Config();

/ * USER CODE END 2 * /

/ % Infinite loop * /
/ % USER CODE BEGIN WHILE * /
while (1)
{
if( Key Scan(KEY1 GPIO PORT,KEY1 PIN) == KEY ON )
{
/ % LED1 BH#% x /
LED1_TOGGLE;
}
if( Key Scan(KEY2 GPIO PORT,KEY2 PIN) == KEY ON )
{
/ * LED2 H#¥% « /
LED2_TOGGLE;
}
/ * USER CODE END WHILE * /
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