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2. Clock Source: Internal Clock

3. Channell: PWM Generation CH1

4. Configuration [T]T]
e Prescaler: 839[11T]
e Counter Period: 99[1TTT1T] ARR[]
e Pulse: 5011111 50%([]

(11Tl

PWM Frequency SystemClock / ((Prescaler + 1) x ARR)

168MHz / ((839 + 1) x 100)

168MHz / 84000
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2 kHz
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1. [ NVIC Settings [T]

2. [I1 TIM2 global interruptIIIII1IT]
3. 11111 Preemption Priority = 3
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main.c - PWM 27?2?77

/* STM32 Lesson 06 - PWM Breathing LED
* 00000 PwM OO LED 00000

* 00000
*/

#include "main.h"
#include "tim.h"

#include "gpio.h"

/* 0000 */
#define PWM MAX VALUE 99 /* PWM 00 (ARR) */
#define BREATHE_ SPEED 10 /* 0000 */

/* 0ooo */

void SystemClock Config(void);
static void MX GPIO Init(void);
static void MX TIM2 Init(void);
void Breathing LED(void);

void Set PWM(uintl6_t pulse value);

/* 0oog */
TIM HandleTypeDef htim2;
volatile uintl6 t pwm value = PWM MAX VALUE / 2;

volatile int8 t breathe direction = 1;

/* 00 56% 000 */
/* 100, -1: 00 %/



int main(void)

{
HAL Init();
SystemClock Config();
MX GPIO Init();
MX TIM2 Init();

/* 00 TIM2 PwWM */
HAL TIM PWM Start(&htim2, TIM CHANNEL 1);
HAL TIM Base Start IT(&htim2);

while (1)

{
Breathing LED();

/**

* @brief 00000

* 0000 PwM 000

*/
void Breathing LED(void)
{

static uint8 t counter = 0;

counter++;

/* 00 BREATHE _SPEED (000000 PwM */
if (counter >= BREATHE SPEED)

{

counter = 0;

/* 00 PWM [T */

pwm_value += breathe direction;

/* 0000000 */
if (pwm_value <= 0)
{

pwm value = 0;

breathe direction = 1; /* O00O0 */



}
else if (pwm value >= PWM MAX VALUE)

{
pwm value = PWM MAX VALUE;
breathe direction = -1; /* 000 */
}
/* 00 PWM */
Set PWM(pwm value);
}
}
/**

* @brief g PWM 000
* @param pulse value: JJdd (06 ~ PWM MAX VALUE)
*/

void Set PWM(uintl6 t pulse value)

{
__HAL_TIM SET COMPARE(&htim2, TIM CHANNEL 1, pulse value)

Vot

* @brief 000000

*/
void HAL TIM PeriodElapsedCallback(TIM HandleTypeDef *htim)
{

if (htim->Instance == TIM2)

{

/* 0000000000 >/

Veks

* @brief 00000

*/

void SystemClock Config(void)

{
RCC OscInitTypeDef RCC OscInitStruct = {0};
RCC_ClkInitTypeDef RCC _ClkInitStruct = {0};

’



_ HAL_RCC_PWR CLK_ENABLE();
__HAL_PWR_VOLTAGESCALING CONFIG(PWR_REGULATOR VOLTAGE SCALE1);

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;

RCC OscInitStruct.PLL.PLLM = 8;
RCC OscInitStruct.PLL.PLLN = 336;
RCC OscInitStruct.PLL.PLLP = 2;
RCC OscInitStruct.PLL.PLLQ = 7;

if (HAL_RCC OscConfig(&RCC_OscInitStruct) != HAL_OK)
{

Error Handler();

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_HCLK DIV2;

RCC ClkInitStruct.APB2CLKDivider

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

Error Handler();

/**

* @brief GPIO 00
*/

static void MX GPIO Init(void)

{

__HAL_RCC_GPIOA CLK_ENABLE();

Jx*

¥ @brief TIM2 000



*/
static void MX TIM2 Init(void)
{
TIM ClockConfigTypeDef sClockSourceConfig = {0};
TIM MasterConfigTypeDef sMasterConfig = {0};
TIM O0C InitTypeDef sConfig0C = {0};

htim2.Instance = TIM2;

htim2.Init.Prescaler = 839;

htim2.Init.CounterMode = TIM COUNTERMODE UP;

htim2.Init.Period = 99;

htim2.Init.ClockDivision = TIM CLOCKDIVISION DIV1;
htim2.Init.AutoReloadPreload = TIM AUTORELOAD PRELOAD DISABLE;

if (HAL_TIM Base Init(&htim2) != HAL_ OK)
{

Error_Handler();

sClockSourceConfig.ClockSource = TIM CLOCKSOURCE INTERNAL;
if (HAL TIM ConfigClockSource(&htim2, &sClockSourceConfig) != HAL OK)
{

Error_Handler();

if (HAL_TIM PWM Init(&htim2) != HAL OK)
{

Error Handler();

sMasterConfig.MasterOutputTrigger = TIM TRGO RESET;
sMasterConfig.MasterSlaveMode = TIM MASTERSLAVEMODE DISABLE;

if (HAL TIMEx MasterConfigSynchronization(&htim2, &sMasterConfig) != HAL OK)
{

Error Handler();

sConfig0C.0CMode = TIM OCMODE PWM1;
sConfig0C.Pulse = 50;
sConfig0C.0CPolarity = TIM OCPOLARITY HIGH;



sConfig0C.0CFastMode = TIM OCFAST DISABLE;

if (HAL_TIM PWM ConfigChannel(&htim2, &sConfigOC, TIM CHANNEL 1) != HAL OK)
{

Error Handler();

HAL TIM MspPostInit(&htim2);

/**
* @brief TIM2 MSP 00
*/
void HAL TIM MspInit(TIM HandleTypeDef* htim)
{
if(htim->Instance == TIM2)
{
_ HAL_RCC_TIM2 CLK ENABLE();
HAL NVIC SetPriority(TIM2 IRQn, 3, 0);
HAL NVIC EnableIRQ(TIM2 IRQn);

/**
* @brief TIM2 MSP [O0O0OGPIO 00O
*/
void HAL TIM MspPostInit(TIM HandleTypeDef* htim)

{
GPIO InitTypeDef GPIO InitStruct = {0};

if(htim->Instance == TIM2)
{

_ HAL RCC_GPIOA CLK ENABLE();

GPIO InitStruct.Pin = GPIO PIN 15;

GPIO InitStruct.Mode = GPIO MODE AF PP;
GPIO InitStruct.Pull = GPIO NOPULL;
GPIO InitStruct.Speed = GPIO SPEED FREQ LOW;

GPIO InitStruct.Alternate = GPIO AF1l TIM2;
HAL GPIO Init(GPIOA, &GPIO InitStruct);



Yok
* @brief TIM2 0000
*/
void TIM2 IRQHandler(void)

{
HAL TIM IRQHandler(&htim2);

void Error Handler(void)

{
while(1);
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