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e Resolution: 12 Bits
e Data Alignment: Right Alignment
e Scan Conversion Mode: Disable[I]IT]
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e Continuous Conversion Mode: Enable[ITIT]



e EOC Selection: End of conversion flag
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e[J] Add[] Rank1
e [[] Channel: ADC_CHANNEL 1

e Sampling Time: 144 Cycles[TT1T]
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/* STM32 Lesson 05 - ADC Continuous Sampling

* [0000000000000 WART 0000

* 00000
*/

#include "main.h"

#include "adc.h"



#include "usart.h"
#include "gpio.h"
#include <stdio.h>

#include <stdarg.h>

/* 0000 */
#define ADC_SAMPLE SIZE 10 /* 0000000 */

/* 000a */

void SystemClock Config(void);

static void MX GPIO Init(void);

static void MX ADC1 Init(void);

static void MX USART1 UART Init(void);
void UART Print(const char *format, ...);
uintl6 t ADC Get Average(void);

float ADC To Voltage(uintl6e t adc_value);

/* 0oog */

ADC HandleTypeDef hadcl;

UART HandleTypeDef huartl;
volatile uintl6e t adc value = 0;

volatile uint8 t adc conversion complete = 0;

int main(void)

{
HAL Init();
SystemClock Config();
MX GPIO Init();
MX USART1 UART Init();
MX_ADC1 Init();

UART Print("\r\n======= ADC Sampling Test =======\r\n");
UART Print("ADC Value | Voltage (V)\r\n");
UART Print(" \r\n") ;

/* 00 ADC 0000 */
HAL ADC Start IT(&hadcl);

while (1)
{



if (adc conversion complete)

{
/* 00 ADC [ */
uintl6 t adc raw = HAL ADC GetValue(&hadcl);
/* 00000 */
float voltage = ADC _To Voltage(adc raw);
/* [0 UART OO0 */
UART Print("%-9d | %.2f\r\n", adc raw, voltage);
adc_conversion complete = 0;
HAL Delay(100); /* [ 106ms 0000 */
}
}
}
/**

* @brief [ ADC (0000000
* @param adc _value: 12-bit ADC J0JJ (0-4095)
* @return [JO0OOVO
*/
float ADC To Voltage(uintl6 t adc_value)
{
/* 0000 3.3vOl2-bit QOO 4095 */
return (adc value / 4095.0f) * 3.3f;

/**
* @brief 0000000000
*/
uintle t ADC Get Average(void)

{
uint32 t sum = 0;

for (uint8 t i = 0; i < ADC SAMPLE SIZE; i++)
{

sum += HAL ADC GetValue(&hadcl);

HAL Delay(1);



return sum / ADC SAMPLE SIZE;

/**

* @brief ADC (0000000

*/
void HAL ADC ConvCpltCallback(ADC HandleTypeDef* hadc)
{

if (hadc->Instance == ADC1)

{

adc_conversion complete = 1;

}
}
/**

* @brief UART 000
*/
void UART Print(const char *format, ...)
{
char buffer[100];
va_ list args;
va_start(args, format);
vsnprintf(buffer, sizeof(buffer), format, args);

va_end(args);

HAL UART Transmit(&huartl, (uint8 t *)buffer, strlen(buffer), HAL MAX DELAY);

/**

* @brief 000000

*/

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.OscillatorType = 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.APB1CLKDivider = RCC HCLK DIV4;

RCC ClkInitStruct.APB2CLKDivider = RCC HCLK DIV2;

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

Error Handler();

/**
* @brief GPIO (00
*/
static void MX GPIO Init(void)

{
GPIO InitTypeDef GPIO InitStruct = {0};

__HAL_RCC_GPIOA CLK_ENABLE();

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 ADCL OO
*/

static void MX ADC1 Init(void)

{

ADC ChannelConfTypeDef sConfig = {0};

hadcl.Instance = ADC1;

hadcl.Init.ClockPrescaler = ADC CLOCK SYNC PCLK DIV4;
hadcl.Init.Resolution = ADC RESOLUTION 12B;
hadcl.Init.ScanConvMode = DISABLE;
hadcl.Init.ContinuousConvMode = ENABLE;
hadcl.Init.DiscontinuousConvMode = DISABLE;
hadcl.Init.ExternalTrigConv = ADC SOFTWARE START;
hadcl.Init.DataAlign = ADC DATAALIGN RIGHT;
hadcl.Init.NbrOfConversion = 1;
hadcl.Init.DMAContinuousRequests = DISABLE;
hadcl.Init.EOCSelection = ADC EOC SINGLE CONV;
hadcl.Init.LowPowerAutoWait = DISABLE;
hadcl.Init.LowPowerAutoPowerOff = DISABLE;

if (HAL_ADC_Init(&hadcl) != HAL_OK)
{

Error Handler();

sConfig.Channel = ADC_ CHANNEL 1;
sConfig.Rank = 1;
sConfig.SamplingTime = ADC_ SAMPLETIME 144CYCLES;

if (HAL_ADC ConfigChannel(&hadcl, &sConfig) != HAL OK)
{

Error Handler();



/**
* @brief ADC MSP [0
*/
void HAL ADC MspInit(ADC HandleTypeDef* hadc)

{
GPIO InitTypeDef GPIO InitStruct = {0};

if(hadc->Instance == ADC1)

{
__HAL RCC ADC1 CLK ENABLE();
__HAL RCC_GPIOA CLK ENABLE();

GPIO InitStruct.Pin = GPIO PIN 1;

GPIO InitStruct.Mode
GPIO InitStruct.Pull = GPIO NOPULL;
HAL GPIO Init(GPIOA, &GPIO InitStruct);

GPIO MODE_ANALOG;

HAL NVIC SetPriority(ADC _IRQn, 2, 0);
HAL NVIC EnableIRQ(ADC IRQn);

/**
* @brief USART1 000
*/

static void MX USART1 UART Init(void)

{
huartl.Instance = USART1;
huartl.Init.BaudRate = 115200;
huartl.Init.WordLength = UART WORDLENGTH 8B;
huartl.Init.StopBits = UART STOPBITS 1;
huartl.Init.Parity = UART PARITY NONE;
huartl.Init.Mode = UART MODE TX RX;
huartl.Init.HwFlowCtl = UART HWCONTROL_ NONE;
huartl.Init.OverSampling = UART_OVERSAMPLING 16;

if (HAL_UART Init(&huartl) != HAL OK)
{

Error Handler();



/**
* @brief UART MSP 00
*/
void HAL UART MspInit(UART HandleTypeDef* huart)

{
GPIO InitTypeDef GPIO InitStruct = {0};

if(huart->Instance == USART1)

{
_ HAL_RCC_USART1 CLK ENABLE();
__HAL RCC_GPIOA CLK ENABLE();

GPIO InitStruct.Pin = GPIO PIN 9 | GPIO PIN 10;
GPIO InitStruct.Mode = GPIO MODE AF PP;

GPIO InitStruct.Pull = GPIO NOPULL;

GPIO InitStruct.Speed = GPIO SPEED FREQ VERY HIGH;
GPIO InitStruct.Alternate = GPIO AF7 USART1;

HAL GPIO Init(GPIOA, &GPIO InitStruct);

HAL NVIC SetPriority(USART1 IRQn, 1, 0);
HAL_NVIC EnableIRQ(USART1 IRQn);

Vot
* @brief ADC (00O
*/
void ADC IRQHandler(void)

{
HAL ADC IRQHandler(&hadcl);

/**
* @brief USART1 000
*/
void USART1 IRQHandler(void)

{
HAL UART IRQHandler(&huartl);



void Error Handler(void)

{

while(1);
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/* CubeMX [ */
hadcl.Init.ScanConvMode = ENABLE; /* 00000 */
hadcl.Init.NbrOfConversion = 3; /* 3 000 */

/* 0oooog </
sConfig.Channel = ADC CHANNEL O;

sConfig.Rank = 1;
HAL ADC ConfigChannel(&hadcl, &sConfig);

sConfig.Channel = ADC CHANNEL 1;
sConfig.Rank = 2;
HAL ADC ConfigChannel(&hadcl, &sConfig);

sConfig.Channel = ADC_CHANNEL 2;

sConfig.Rank = 3;
HAL ADC ConfigChannel(&hadcl, &sConfig);
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