#include "main.h"
#include "stm32f3xx_hal tim.h"
#include "stm32f3xx_hal_adc.h"

UART_HandleTypeDef huart2;

void SystemClock_Config(void);

static void MX _GPIO Init(void);

static void MX_USART2_UART_Init(void);

/] TIMMDVABDA
TIM HandleTypeDef htiml;

ADC_HandleTypeDef hadcil;

/1 "= BV OIREERT TS

volatile uint8_t A_Phase_Flag = ©;
volatile uint8 t B Phase Flag = ©;
volatile uint8_t C_Phase_Flag = ©;

// GPIOIR—hEEVDEETE
#define A_PHASE_PORT GPIOA
#define A_PHASE_PIN GPIO PIN 8

#define B_PHASE_PORT GPIOA
#define B_PHASE_PIN GPIO_PIN_9

#define C_PHASE_PORT GPIOA
#define C_PHASE_PIN GPIO_PIN_ 10

#define ENABLE_A_PORT GPIOC
#define ENABLE_A_PIN GPIO_PIN_ 10

#define ENABLE_B_PORT GPIOC
#define ENABLE_B_PIN GPIO_PIN 11

#define ENABLE_C_PORT GPIOC
#define ENABLE_C_PIN GPIO_PIN 12

#define HALL_SENSOR_A_PIN GPIO_PIN_15
#define HALL_SENSOR_A_PORT GPIOA
#define HALL_SENSOR_A_EXTI_IRQn EXTI15_ 10 IRQn

#define HALL_SENSOR_B_PIN GPIO PIN_3
#define HALL_SENSOR_B_PORT GPIOB
#define HALL_SENSOR_B_EXTI_IRQn EXTI3_IRQn

#define HALL_SENSOR_C_PIN GPIO_PIN_10
#define HALL_SENSOR_C_PORT GPIOB
#define HALL_SENSOR_C_EXTI_IRQn EXTI15_10 IRQn

void motorInit() {

// GPIOMHOYHEE®E



__HAL_RCC_GPIOA_CLK_ENABLE();
__HAL_RCC_GPIOB_CLK_ENABLE();
__HAL_RCC_GPIOC_CLK_ENABLE();

// GPIOMERTE

GPIO InitTypeDef GPIO InitStruct;
GPIO_InitStruct.Mode = GPIO_MODE_AF_PP;

GPIO InitStruct.Pull = GPIO_NOPULL;
GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_HIGH;
GPIO InitStruct.Alternate = GPIO _AF6_TIM1;

GPIO_InitStruct.Pin = A_PHASE_PIN;
HAL_GPIO Init(A_PHASE_PORT, &GPIO InitStruct);

GPIO_InitStruct.Pin = B_PHASE_PIN;
HAL_GPIO_ Init(B_PHASE_PORT, &GPIO_InitStruct);

GPIO_InitStruct.Pin = C_PHASE_PIN;
HAL_GPIO_Init(C_PHASE_PORT, &GPIO InitStruct);

GPIO_InitStruct.Mode = GPIO_MODE_OUTPUT_PP;
GPIO_InitStruct.Pull = GPIO_NOPULL;
GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_LOW;

GPIO_InitStruct.Pin = ENABLE_A PIN;
HAL_GPIO Init(ENABLE_A_PORT, &GPIO_InitStruct);

GPIO_InitStruct.Pin = ENABLE_B_PIN;
HAL_GPIO_ Init(ENABLE_B_PORT, &GPIO InitStruct);

GPIO_InitStruct.Pin = ENABLE_C_PIN;
HAL_GPIO Init(ENABLE_C_PORT, &GPIO_InitStruct);

GPIO_InitStruct.Pin = GPIO_PIN_5;
HAL_GPIO Init(GPIOA, &GPIO_InitStruct);

/] BE=B—F31 101 2—=TIEVEY MREEICERE

HAL_GPIO WritePin(ENABLE_A_PORT, ENABLE_A PIN, GPIO _PIN_RESET);
HAL_GPIO WritePin(ENABLE_B_PORT, ENABLE_B_PIN, GPIO_PIN_RESET);
HAL_GPIO WritePin(ENABLE_C_PORT, ENABLE_C_PIN, GPIO _PIN_RESET);

}

void PWM_Init() {
/] BAI—0H0vOEFEMIE
__HAL_RCC_TIM1_CLK_ENABLE();

htiml.Instance = TIM1;

htiml.Init.Prescaler = 0;

htiml.Init.CounterMode = TIM_COUNTERMODE_UP;
htiml.Init.Period = 999; // SekHzDEHAICELE
htiml.Init.ClockDivision = TIM_CLOCKDIVISION DIV1;
htiml.Init.RepetitionCounter = 0;

HAL_TIM PWM_Init(&htiml);



}

TIM _OC InitTypeDef sConfigOC;
sConfig0OC.0CMode = TIM_OCMODE_PWM1;
sConfigOC.Pulse = 500; // 50%DT1—T4LLICERTE
sConfigOC.0CPolarity = TIM_OCPOLARITY_HIGH;
sConfigOC.0CFastMode TIM_OCFAST_DISABLE;

HAL _TIM PWM_ConfigChannel(&htiml, &sConfigOC,
HAL_TIM PWM_ConfigChannel(&htiml, &sConfigOC,
HAL _TIM PWM_ConfigChannel(&htiml, &sConfigOC,

HAL_TIM_PWM_Start(&htiml, TIM CHANNEL 1);
HAL_TIM_PWM_Start(&htiml, TIM_CHANNEL 2);
HAL_TIM_PWM_Start(&htiml, TIM CHANNEL 3);

void setPhase(uint8_t phase, uintl6_t duty) {

switch(phase) {

case 0:
TIM1->CCR1 = 0;
TIM1->CCR2 = ©;
TIM1->CCR3 = 0;
HAL_GPIO WritePin(ENABLE_A PORT,
HAL GPIO WritePin(ENABLE_B_PORT,
HAL_GPIO WritePin(ENABLE_C_PORT,
break;

case 1:
TIM1->CCR1 = duty;
TIM1->CCR2 = 0;
TIM1->CCR3 = 0;
HAL_GPIO WritePin(ENABLE_A PORT,
HAL GPIO WritePin(ENABLE_B_PORT,
HAL_GPIO WritePin(ENABLE_C_PORT,
break;

case 2:
TIM1->CCR1 = duty;
TIM1->CCR2 = ©;
TIM1->CCR3 = 0;
HAL_GPIO WritePin(ENABLE_A PORT,
HAL GPIO WritePin(ENABLE_B_PORT,
HAL_GPIO WritePin(ENABLE_C_PORT,
break;

case 3:
TIM1->CCR1 = ©;
TIM1->CCR2 = duty;
TIM1->CCR3 = 0;
HAL_GPIO WritePin(ENABLE_A PORT,
HAL GPIO WritePin(ENABLE_B_PORT,
HAL_GPIO WritePin(ENABLE_C_PORT,
break;

case 4:
TIM1->CCR1 = ©;
TIM1->CCR2 = duty;

ENABLE_A_PIN,
ENABLE_B_PIN,
ENABLE_C_PIN,

ENABLE_A_PIN,
ENABLE_B_PIN,
ENABLE_C_PIN,

ENABLE_A_PIN,
ENABLE_B_PIN,
ENABLE_C_PIN,

ENABLE_A_PIN,
ENABLE_B_PIN,
ENABLE_C_PIN,

TIM_CHANNEL_1);
TIM_CHANNEL_2);
TIM_CHANNEL_3);

GPIO_PIN_RESET);
GPIO_PIN_RESET);
GPIO_PIN_RESET);

GPIO_PIN_SET);
GPIO_PIN_SET);
GPIO_PIN_RESET);

GPIO_PIN_SET);
GPIO_PIN_RESET);
GPIO_PIN_SET);

GPIO_PIN_RESET);
GPIO_PIN_SET);
GPIO_PIN_SET);



TIM1->CCR3 = 0O;

HAL_GPIO WritePin(ENABLE_A_PORT, ENABLE_A PIN,
HAL_GPIO WritePin(ENABLE_B_PORT, ENABLE_B_PIN,
HAL_GPIO WritePin(ENABLE_C_PORT, ENABLE_C_PIN,

break;

case 5:
TIM1->CCR1 = 0;
TIM1->CCR2 = 0O;
TIM1->CCR3 = duty;
HAL_GPIO WritePin(ENABLE_A_PORT, ENABLE_A_PIN,
HAL_GPIO WritePin(ENABLE_B_PORT, ENABLE_B_PIN,
HAL_GPIO WritePin(ENABLE_C_PORT, ENABLE_C_PIN,
break;

case 6:
TIM1->CCR1 = 0;
TIM1->CCR2 = ©;
TIM1->CCR3 = duty;
HAL_GPIO WritePin(ENABLE_A_PORT, ENABLE_A_PIN,
HAL_GPIO WritePin(ENABLE_B_PORT, ENABLE_B_PIN,
HAL_GPIO WritePin(ENABLE_C_PORT, ENABLE_C_PIN,
break;

default:

HAL_GPIO WritePin(ENABLE_A_PORT, ENABLE_A_PIN,
HAL_GPIO WritePin(ENABLE_B_PORT, ENABLE_B_PIN,
HAL_GPIO WritePin(ENABLE_C_PORT, ENABLE_C_PIN,

GPIO_PIN_SET);
GPIO_PIN_SET);
GPIO_PIN_RESET);

GPIO_PIN_SET);
GPIO_PIN_RESET);
GPIO_PIN_SET);

GPIO_PIN_RESET);
GPIO_PIN_SET);
GPIO_PIN_SET);

GPIO_PIN_RESET);
GPIO_PIN_RESET);
GPIO_PIN_RESET);

break;
}
//for(uintl6e_t i=0;i<2000;i++);
}
#if ©

void ADC Init() {
// ADCOHOYDEHRZNIE
__HAL_RCC_ADC1_CLK_ENABLE();
// GPIOMHOYHEE®E
__HAL_RCC_GPIOB_CLK_ENABLE();

// GPIOM

= —]

% ;B

GPIO _InitTypeDef GPIO_InitStruct;

GPIO InitStruct.Pin = GPIO PIN_1;
GPIO_InitStruct.Mode = GPIO_MODE_ANALOG;
GPIO InitStruct.Pull = GPIO_NOPULL;
HAL_GPIO_Init(GPIOB, &GPIO_InitStruct);

// ADC

= —]

ax ;&

ADC_ChannelConfTypeDef sConfig;

hadc1

hadc1.
hadcl.
hadc1.
hadcl.
hadc1.
hadcl.

Init
Init

.Instance = ADC1;
Init.
Init.
Init.
Init.

ClockPrescaler = ADC_CLOCK _SYNC PCLK DIV1,;
Resolution = ADC_RESOLUTION_12B;
ScanConvMode = DISABLE;

ContinuousConvMode = ENABLE;

.DiscontinuousConvMode = DISABLE;
.ExternalTrigConvEdge = ADC_EXTERNALTRIGCONVEDGE_NONE;
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hadcl.Init.ExternalTrigConv = ADC_SOFTWARE_START;
hadcl.Init.DataAlign = ADC_DATAALIGN_ RIGHT;
hadcl.Init.NbrOfConversion = 1;

HAL_ADC Init(&hadcl);

// ADCFvURIVERTE

sConfig.Channel = ADC_CHANNEL_12;

sConfig.Rank = 1;

sConfig.SamplingTime = ADC_SAMPLETIME_1CYCLE_5;
HAL_ADC_ConfigChannel(&hadcl, &sConfig);

}

ftelse

void ADC_Init() {
// ADCOHOYIEEZNIE
__HAL_RCC_ADC1_CLK_ENABLE();
// GPIOMYOYHEH%hIE
__HAL_RCC_GPIOC_CLK_ENABLE();

// GPI

// ADC

0MNEXE

GPIO InitTypeDef GPIO InitStruct;
GPIO_InitStruct.Pin = GPIO_PIN_2;

GPIO InitStruct.Mode = GPIO_MODE_ANALOG;
GPIO_InitStruct.Pull = GPIO_NOPULL;
HAL_GPIO Init(GPIOC, &GPIO InitStruct);

= —1

X JE

ADC_ChannelConfTypeDef sConfig;
Instance = ADC1;

hadc1.
hadcl.
hadc1.
hadcl.
hadc1.
hadcl.
hadc1.
hadcl.
hadc1.
hadcl.

Init

Init
Init

.ClockPrescaler = ADC_CLOCK_SYNC_PCLK_DIV1;
Init.
Init.
Init.
Init.

Resolution = ADC_RESOLUTION_12B;
ScanConvMode = DISABLE;
ContinuousConvMode = ENABLE;
DiscontinuousConvMode = DISABLE;

.ExternalTrigConvEdge = ADC_EXTERNALTRIGCONVEDGE_NONE;
.ExternalTrigConv = ADC_SOFTWARE_START;

Init.
Init.

DataAlign = ADC _DATAALIGN_RIGHT;
NbrOfConversion = 1;

HAL _ADC_Init(&hadcl);

// ADCFvURIVERTE

sConfig.Channel = ADC_CHANNEL_8;// for PC2
sConfig.Rank = 1;

sConfig.SamplingTime = ADC_SAMPLETIME_1CYCLE_5;
HAL_ADC_ConfigChannel(&hadcl, &sConfig);

}
#tendif

// ADCIEDER 1%
uintl6_t readADC() {

// ADCE Bt
HAL_ADC_Start(&hadcl);

/] BT S
HAL_ADC_PollForConversion(&hadcl, HAL_MAX_ DELAY);
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}

int

{

// ADCIEDER1F
uintl6_t adcValue = HAL_ADC_GetValue(&hadcl);

return adcValue;

main(void)

HAL Init();

SystemClock Config();

MX_GPIO_Init();
MX_USART2_UART_Init();

/] E-30O%HEAE

motorInit();
// PWMD#FIHA1E
PWM_Init();
// ADCO#H1E
ADC_Init();

/1 R=ILE Y —DEINAHERTE

//

__HAL_RCC_GPIOA_CLK_ENABLE();
__HAL_RCC_GPIOB_CLK_ENABLE();

GPIO_InitTypeDef GPIO_InitStruct;

BINRAHEILE ENNTIYIEILETHNIVI TR
GPIO_InitStruct.Mode = GPIO_MODE_IT_RISING_FALLING;
GPIO InitStruct.Pull = GPIO NOPULL; // FILASVHEL
GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_LOW;

GPIO_InitStruct.Pin = HALL_SENSOR_A_PIN;
HAL_GPIO_ Init(HALL_SENSOR_A_PORT, &GPIO_InitStruct);

GPIO_InitStruct.Pin = HALL_SENSOR_B_PIN;
HAL_GPIO_Init(HALL_SENSOR_B_PORT, &GPIO_InitStruct);

GPIO_InitStruct.Pin = HALL_SENSOR_C_PIN;
HAL_GPIO_ Init(HALL_SENSOR_C_PORT, &GPIO_InitStruct);

/] BINAHBEEDTE

HAL_NVIC_SetPriority(HALL_SENSOR_A_EXTI_IRQn, 15, ©);
HAL_NVIC_SetPriority(HALL_SENSOR_B_EXTI_IRQn, 15, ©);
HAL_NVIC_SetPriority(HALL_SENSOR_C_EXTI_IRQn, 15, ©);

// BINAHLIBEDEZE

HAL_NVIC_EnableIRQ(HALL_SENSOR_A_EXTI_IRQn);
HAL_NVIC_EnableIRQ(HALL_SENSOR_B_EXTI_IRQn);
HAL_NVIC_EnableIRQ(HALL_SENSOR_C_EXTI_IRQn);

for(uintle t i=0;i<100;i++){
setPhase(i%7, 500);



HAL_Delay(10);
}
while (1)
{
uintl6_t adcValue = readADC();
uint16_t duty = (adcValue * 999) / 4095; // ADC{EZPWMEHAICZ 2
if (A_Phase_Flag) {
/] AMEDEINAHDFEE LGS DR
if(A_Phase_Flag==1){// M b5LHDIvJ
} else {// IIBTHNIVY
setPhase(1,duty);
}

setPhase(4,duty);
A_Phase _Flag = @; // 720%HU7
}

if (B_Phase_Flag) {
// BYEDEINAHNFEA LGS DILIE
if(B_Phase_Flag==1){// M b5LHDIvJ
setPhase(3,duty);
} else {// AIBTHNIVY
setPhase(6,duty);
}
B_Phase_Flag = @; // 7230%bU7
}

if (C_Phase_Flag) {
// CREDEINAHNFEE LGS DILIE
if(C_Phase_Flag==1){// M b5LHDIvJ
setPhase(5,duty);
} else {// AIBTHNIVY
setPhase(2,duty);
}

C_Phase Flag = @; // 735&HU7

}
}
void HAL_GPIO EXTI_Callback(uint16_t GPIO Pin) {
if (GPIO_Pin == HALL_SENSOR_A PIN) {
// AtHDOEINAHNIE
if (HAL_GPIO_ReadPin(HALL_SENSOR_A_PORT, HALL_SENSOR_A_PIN) ==
GPIO PIN_SET) {
// I5ERNIYIDNIE
A Phase Flag = 1;
} else {
// AIBTHNIVI DM
A_Phase_Flag = 2;
}
__HAL_GPIO_EXTI_CLEAR_IT(HALL_SENSOR_A_PIN);
} else if (GPIO Pin == HALL_SENSOR_B_PIN) {
// BIEHDEINAH AL
if (HAL_GPIO ReadPin(HALL_SENSOR_B_PORT, HALL_SENSOR_B_PIN) ==
GPIO_PIN_SET) {



// I5ERNIYIDMNIE
B Phase Flag = 1;
} else {
// IIBTHNIvIDME
B_Phase_Flag = 2;
}
__HAL_GPIO_EXTI_CLEAR_IT(HALL_SENSOR_B_PIN);
} else if (GPIO Pin == HALL_SENSOR_C_PIN) {
// CHHODEINAH AL
if (HAL_GPIO ReadPin(HALL_SENSOR_C_PORT, HALL_SENSOR_C_PIN) ==
GPIO_PIN_SET) {
// A5 ERDIVIDILIE
C_Phase_Flag = 1;
} else {
// AABTFHNIvIDILIE
C_Phase_Flag = 2;
}
__HAL_GPIO_EXTI_CLEAR_IT(HALL_SENSOR C PIN);

}

void EXTI15 10 IRQHandler(void) {
HAL_GPIO_EXTI_IRQHandler(HALL_SENSOR_A_PIN);
HAL_GPIO EXTI_IRQHandler(HALL_SENSOR_C_PIN);

}

void EXTI3_IRQHandler(void) {
HAL_GPIO EXTI_IRQHandler(HALL_SENSOR_B_PIN);

}



