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2. [ Nucleo-F446RC [T] - IIITIIIIIIIIID
3. [IIIII0 - Blink LED - [[] GPIO[[] LED[IIIIIIIIL]
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e STM32 Nucleo-F446RC []]] x 1
e USB Type-B [I1] X 1IIITIT0O

o [I1J X 1TTTIIIIIT]

e LED + 220Q (1] X [III10I
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Nucleo-F446RC [] STMicroelectronics [TTTITIITIIT] ARM Cortex-M4 1]
(TITTIT]

e User LED[IT] LED[IT] PA5[] - [TTTTITITIITY
e User Button[ITTTTIT] PC13(] - [III11T
e ST-Link v2 [T] - QT

e 1] GPIO 11 - (IITTIIITITT
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11111 STM32CubelDE[]
1. 10 https://www.st.com/en/development-tools/stm32cubeide.html
2. [I1 Download [T]
3. IIIIIIIIO Windows / Linux / macOS[]
4. [M ST I
5. I v1.134[]

?7? 2?777? STM32CubelDE

Windows []]T]
1. I110 .exe [11]
2. (11110 C:\ST\STM32CubeIDE []
3.1 Add STM32CubelDE to PATH[IIIITIIIIT]
4. 1 Install I11110 5-10 (1T
Linux 11171

# 000000 tar.gz 00O
tar -xzf STM32CubeIDE-*.tar.gz -C ~/opt/

# 000000000000
cd ~/opt/STM32CubeIDE-*/



./install.sh

?7? 3?77?7777 Workspace ??

1. 1 STM32CubelDE

2. [I1 Workspace [TT111] D:\STM32 Workspace []
3. [0 Launch[]] IDE

4. [T 1-2 111

5. I

P70 4270707070707°7°7°?7°7

1.0 USB[I] Nucleo-F446RC [IT]
2. Windows [TTTT11T ST-Link [T]
3. [0 O (1
e [T111 STMicroelectronics STLink [T]
e (1T 0 111111 https://www.st.com/en/development-tools/stsw-
link009.html
4. [] STM32CubelDE IIT1T]
e [[] Window - Preferences
e [[] MCU - STMicroelectronics - STM32Cube
e [T[] ST-Link GDB server path [TIT1T]

?? CubeMX ?7??7

P79 177077777

1. [] STM32CubelDE [IT] File - New - STM32 Project
2. [IIIIII1O STM32F446RC

3.1 STM32F446RCTx

4. [T1 Next - [TITIIIIII] STM32 Lesson01 BlinkLED []
5.1 STM32CubeMX ][] Toolchain

6. [I] Finish

?? 2?7CubeMX ??
STM32CubelDE [I11T] CubeMX [T Pinout [T]

GPIO 1]



1. ] Pinout [IIT] PAS[TIIT] User LED[]
2. (11110 GPIO_Output[ITT1T]

3. [IIIII111 PA5 - [T] GPIO_Output
4. [IT1 System Core[I]] GPIO

5.1 GPIOA[I] PA5[IIT]

GPIO output level: High

GPIO mode: Output Push-Pull

Pull: No pull

Maximum output speed: High

11110 Clock Tree[]]

1. Il Clock Configuration [T]

2. I
e HSE (High Speed External): 8 MHZ[TTTTITIT]
e System Clock Multiplier: [IT] 168 MHz[] F446RC [IT111]
e AHB Prescaler: 111111

3. [T

SysTick 111

1. 11111 SysTick
2. [I1 Timebase [[] SysTick
3. I

2797 3777777

1. 1 Project -» Generate Code

2. CubeMX IITIIITITIT]
3. [ Open Project[]] IDE

? 2700?77

main.c - Blink LED ??

/* STM32 Lesson 01 - Blink LED

* 00000 GPIO OO PA5 (User LED)OO0 1 00OOOOO
* 00000
*/

#include "main.h"



#include "gpio.h"

/* 000000 */
void SystemClock Config(void);

static void MX GPIO Init(void);

int main(void)
{

/* 000000000000 */
HAL Init();

/* 0000000 168 MHz */
SystemClock Config();

/* 000 GPIO */
MX_GPIO Init();

/* 000 */
while (1)
{
/* [0 PAS [0000O0OLED O0O0*/
HAL GPIO WritePin(GPIOA, GPIO PIN 5, GPIO PIN SET);

/* 00 500 ms */
HAL Delay(500);

/* 00 PAS OO0O0OOLED pOO*/
HAL GPIO WritePin(GPIOA, GPIO PIN 5, GPIO PIN RESET);

/* 00 500 ms */
HAL Delay(500);

/**

* @brief 0000000
* 000000 (HSE) 000 168 MHz
*/
void SystemClock Config(void)
{



RCC OscInitTypeDef RCC _OscInitStruct

{6};

RCC ClkInitTypeDef RCC ClkInitStruct = {0};

/** 000000000000 */
_ HAL RCC_PWR CLK_ENABLE();
__ HAL_PWR_VOLTAGESCALING CONFIG(PWR REGULATOR VOLTAGE SCALE1);

/** 000 RCC OO0 */

RCC OscInitStruct.0OscillatorType = RCC OSCILLATORTYPE HSE;
RCC OscInitStruct.HSEState = RCC_HSE ON;

RCC OscInitStruct.PLL.PLLState = RCC PLL ON;

RCC OscInitStruct.PLL.PLLSource = RCC PLLSOURCE HSE;

8;

336;

RCC PLLP DIV2;

7;

RCC _OscInitStruct.PLL.PLLM

RCC OscInitStruct.PLL.PLLN
RCC OscInitStruct.PLL.PLLP
RCC OscInitStruct.PLL.PLLQ

if (HAL_RCC OscConfig(&RCC _OscInitStruct) != HAL_OK)
{

Error Handler();

/** 000 CPUOAHB [ APB 00000 */

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.APBI1CLKDivider = RCC_HCLK DIV4;

RCC_ClkInitStruct.APB2CLKDivider = RCC_HCLK DIV2;

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

Error Handler();

/**
* @brief GPIO 0000

* 00 PAS 00000
*/



static void MX GPIO Init(void)

{
GPIO InitTypeDef GPIO InitStruct = {0};

/* GPIO 00000 */
_ HAL_RCC_GPIOA CLK ENABLE();

/* 00 GPIO O PA5 */

GPIO InitStruct.Pin = GPIO PIN 5;

GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;
GPIO InitStruct.Pull = GPIO NOPULL;

GPIO InitStruct.Speed = GPIO SPEED FREQ HIGH;
HAL GPIO Init(GPIOA, &GPIO InitStruct);

Veks

* @brief 00000

* 0000000000

*/
void Error Handler(void)
{

while (1)

{

/* 000000000 */
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e [ITIT1T] LEDO 100 [00.50 + 0.5
e IDE[] Console[]] [J Build successful[]

e [TI11T] warnings[]
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110 [1 undefined reference to
HAL_xxx[]

110 [ Failed to connect to target
0

eI [ D0OVOLED[ e 3.3V] LED [III[
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?? Debug ??

. [ Variables [TTTITIIT]
. 0 F8[II] Resume [[]T]

A WN R

P07?7?°77

HAL [TT11111T

ST-Link [TITIIIIIIT

LED [] GPIO [T
LED [I11T] HAL Delay [IT11]
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1. [I1 Nucleo-F446RC [111] USB Type-B[]
2.0 IDEI0] Project I1110]

3. 11 Build [TTTTTTTTT]

4. [T

5.1 Run 110110 Ctrl+F11 1111
6. [IITTITIT] LED [ITIIT]
P?[?7?°?7?7?7
(0 010 0

e [I1 [IITI 000 [ PAS O

(ITITIT] Debug [TTTTTTTTITIIT]
(I main() [T
. [0 F6I[II] Step Over 1T]

(1T

(M CubeMX [IITITIT]
Project - Properties - C/C++ Build -
Libraries

1 USB [T
ST-Link 1]

M CubeMX [ PA5I[IIT]
GPIO_Output[T]] GPIO_PIN_SET

1

M SysTick 1110 CubeMX
an
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1. I
2. [] Breakpoints [TTTTITITITIIIT
3. T

? P77
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0 2 I
e [TIIIIIT] -[I1 STM32F446 [[I] 168 MHz
e Clock Tree [I] - [IIIIIITD
e [TI111] - Sleep[] Stop[] Standby [TTT1T]
P???°?7°7?7
1. (11110 - HAL Delay(500) [TITIIITJ LED [TIT11]
2. 11111 LED - [[] User Button[] PC13[III1] LED [T]

.000 [0 -0 PWM TN
P7?77?°7°7°

e [[]STM32CubelDE [T1T]
e [TISTM32F446 [T]

o [T1HAL [TTTTITY

e [T] Nucleo-F446RC [TT11]

0 [IIIII1] 1 (111111 STM32 11111
(IIIITT] 2 [T 1l
Revision #1

Created 2026-04-01 02:06:32 UTC by TaipeiTechRacing
Updated 2026-04-01 02:12:26 UTC by TaipeiTechRacing


https://www.st.com/en/development-tools/stm32cubeide.html
https://www.st.com/resource/en/datasheet/stm32f446rc.pdf
https://www.st.com/resource/en/user_manual/dm00105879-stm32f4-series-cortex-m4-processor-cmsis-hal-user-manual-stmicroelectronics.pdf
https://www.st.com/resource/en/user_manual/dm00105823-stm32-nucleo-64-board-mb1137-stmicroelectronics.pdf

