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void HSI Measurementlnit(uint32_t HSICLKSource_selt)
{
SetSysClock HSI(HSICLKSource selt);
/* HSI_Rough Value default value */
HSI Rough Value = (READ_REG(RCC->ICSCR) & 0x00001fff ) >>9;//High 4 bits
/* HSI_Fine Value default value */
HSI_Fine Value = (READ_REG(RCC->ICSCR) & 0x000001ff);  //Low 9 bits
/* Configure the GPIO ports before starting calibration process */
GPIO_ConfigForCalibration();
/* Configure TIMx before starting calibration process */
HSI _TIMx_ConfigForCalibration();
}
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void SetSysClock HSI(uint32_t HSICLKSource selt)
{
RCC_OsclnitTypeDef RCC_OsclnitStruct = {0};
RCC ClkInitTypeDef RCC_ClklInitStruct = {0};

RCC_OsclnitStruct.OscillatorType = RCC_OSCILLATORTYPE_HSI;
RCC_OsclnitStruct.HSIState = RCC_HSI_ON;

RCC OsclnitStruct.HSIDiv = RCC_HSI_DIVT;
RCC_OsclnitStruct.HSICalibrationValue = HSICLKSource_selt;
RCC OsclInitStruct.HSEState = RCC_HSE_OFF;
RCC_OsclnitStruct.LSEState = RCC_LSE_OFF;

RCC OsclnitStruct.LSIState = RCC_LSI_OFF;
RCC_OsclnitStruct.PLL.PLLState = RCC_PLL_NONE;

RCC OsclnitStruct.PLL.PLLSource = RCC_PLLSOURCE HSI;

if (HAL_ RCC OscConfig(&RCC OsclnitStruct) '= HAL OK)
{

Error_ Handler();

/**Initializes the CPU, AHB and APB busses clocks

*/

RCC_ClkInitStruct.ClockType = RCC_CLOCKTYPE_HCLK
RCC_CLOCKTYPE_SYSCLK|RCC_CLOCKTYPE_PCLK1;

RCC_ClklInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE_HSI;

RCC_ClkInitStruct. AHBCLKDivider = RCC_SYSCLK DIV1;

RCC_ClklInitStruct. APB1CLKDivider = RCC_HCLK DIV1;

if (HAL_RCC_ClockConfig(&RCC_ClkInitStruct,FLASH LATENCY 1) != HAL_OK)
{

Error Handler();

33 0¥t

void GPIO_ConfigForCalibration(void)
{
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GPIO _InitTypeDef gpio _init;

/* GPIOA clock enable */
TIMx_CHANNEL_GPIO_PORT();

/* TIMx channel 1 pin (PA4) configuration */
gpio_init.Pin = GPIO PIN 4;

gpio_init.Mode = GPIO_MODE_AF _PP;
gpio_init.Speed = GPIO_SPEED FREQ HIGH;
gpio_init.Pull = GPIO_NOPULL;
gpio_init.Alternate = GPIO_AF4 TIMx;

HAL GPIO _Init(GPIOA, &gpio _init);

3.4  EATEE 14 IR
void HSI TIMx_ConfigForCalibration(void)

{
TIM_IC InitTypeDef ic_config; /* Timer Input Capture Configuration Structure

declaration */

/* Enable TIMx clock */
__TIMx_CLK ENABLE();

/* Set TIMx instance */
TimHandle.Instance = TIMXx;

/* Reset TIMx registers */
HAL_TIM_IC_Delnit(&TimHandle);

/* Connect input signal */
HSI_Timer_Connectinput();

/* Initialize TIMx peripheral as follows:
+ Period = OxFFFF
+ Prescaler = 0
+ ClockDivision = 0

+ Counter direction = Up

*/
TimHandle.Init.Period = OxFFFF;
TimHandle.Init.Prescaler = HSI_TIMx_COUNTER PRESCALER;
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TimHandle.Init.ClockDivision =0;
TimHandle.Init.CounterMode = TIM_COUNTERMODE_UP;
if (HAL TIM_IC Init(&TimHandle) != HAL_OK)

{

/* Initialization Error */
Error_Handler();
}
[rHH#-2- Configure the Input Capture channel
HHHHHHHHHHHHHHHHH R B HHRAHHHHH R/
/* Configure the Input Capture of channel 2 */
ic_config.ICPolarity = TIM_ICPOLARITY_RISING;
ic_config.ICSelection = TIM_ICSELECTION_DIRECTT]I;
ic_config.ICPrescaler = HSI_TIMx_IC_DIVIDER;
ic_config.ICFilter =0;
if (HAL_TIM_IC_ConfigChannel(&TimHandle, &ic_config, TIM_CHANNEL y) != HAL OK)
{
/* Configuration Error */
Error_ Handler();
}
/*##-2- Configure the NVIC for TIMx */
HAL_NVIC_SetPriority(TIMx_IRQn, O, 1);

/* Disable the TIMx global Interrupt */
HAL_NVIC DisablelRQ(TIMx_IRQn);

35 HIHPEARUE

uint32_t Hsi_Fine_Trimming()

{
uint32 ti;
uint32_t trim_Dac;//4Ex4&(E, 1 9bit
uint32_t dac_Index;
uint32 t dac Array[511];
uint32_t first Index=255;
uint32_t binary Cyc=9;

uint32_t sysclockfrequency = 0;
uint32_t measuredfrequency = 0;
uint32_t trim_Final Value=0;
uint32_t Fine_trim_Final freq =0;

uint32_t Fine_trim_Final_Dac = 0;
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for(i=0;i<511;i++)
{
dac_Array[i]=i+1;

dac_Index=first_Index;
trim_Dac=dac_Array[dac_Index];

/* Get system clock frequency */
sysclockfrequency = HAL RCC_GetSysClockFreq();

/1 Z—53EEMK
do
{
if (StartCalibration != 0)
{
/* Set the Intern Osc trimming bits to trimmingvalue */
HSI RCC_AdjustCalibrationValue(_ HAL RCC GET _SYSCLK SOURCE(),
(HSI_Rough Value<<9) + trim_Dac);
}

/* Get actual frequency value */
measuredfrequency = HSI FreqMeasure();

if(ABS_RETURN((int32_t)(measuredfrequency-
sysclockfrequency))<ABS RETURN((int32_t)(Fine_trim_Final_freq-sysclockfrequency))) //i%&##
A DAC
{
Fine_trim_Final_freq = measuredfrequency ;
Fine trim _Final Dac = trim Dac;
}
if(measuredfrequency <sysclockfrequency)//iR¥E=Z3E1 DAC MEASTERINBIRERX
R, ®ET— DAC
{
dac_Index = dac_Index +(uint32_t)pow(2,binary Cyc-2);
trim_Dac = dac_Array[dac_Index ];
}

else

{
dac_Index = dac_Index -(uint32_t)pow(2,binary Cyc-2);
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trim_Dac = dac_Array[dac_Index];
}
binary Cyc-=1;
}while(binary Cyc>0);
return Fine_trim_Final Dac;

3.6 HEREAIET
void HSI_ RCC_AdjustCalibrationValue(uint8_t InternOsc, uint32_t TrimmingValue)
{

MODIFY_REG(RCC->ICSCR, RCC_ICSCR_HSI_TRIM, (TrimmingValue) <<
RCC_ICSCR_HSI_TRIM_Pos);

3.7 SENE
uint32_t HSI_FreqMeasure( void )
{

uint32_t measuredfrequency;
uint32_t loopcounter = 0;
uint32 t timeout = HSI TIMEOUT;

/* Start frequency measurement for current trimming value */
measuredfrequency = 0;
loopcounter = 0;

/* Start measuring Internal Oscillator frequency */
while (loopcounter <= HSI NUMBER OF LOOPS)

{
CaptureState = CAPTURE_START;

/* Enable capture 1 interrupt */

HAL_TIM_IC_Start_IT(&TimHandle, TIM_CHANNEL y);

/* Enable the TIMx IRQ channel */
HAL_NVIC_EnablelRQ(TIMx_IRQn);

/* Wait for end of capture: two consecutive captures */
while ((CaptureState != CAPTURE_COMPLETED) && (timeout != 0))
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if(--timeout == 0)
{
return ERROR;

/* Disable IRQ channel */
HAL _NVIC DisablelRQ(TIMx_IRQn);

/* Disable TIMx */
HAL TIM IC Stop IT(&TimHandle, TIM_CHANNEL y);

if (loopcounter != 0)

{
/* Compute the frequency (the Timer prescaler isn't included) */
measuredfrequency += (uint32_t) (REFERENCE_FREQUENCY * Capture);

/* Increment loop counter */
loopcounter++;

}
/* END of Measurement */

/* Compute the average value corresponding the current trimming value */

measuredfrequency = (uint32 t)((_HAL GET TIM PRESCALER(&TimHandle) + 1) *
(measuredfrequency / HSI NUMBER_OF LOOPS));

return measuredfrequency;

3.8 ERI=SIREATHTEHRREL
void HAL _TIM_IC_CaptureCallback(TIM_HandleTypeDef *htim)
{

if (htim->Channel == HAL_TIM_ACTIVE_CHANNEL y)

if (CaptureState == CAPTURE_START)

{
/* Get the 1st Input Capture value */
IC1ReadValue1 = HAL TIM_ReadCapturedValue(htim, TIM_CHANNEL y);
CaptureState = CAPTURE_ONGOING;
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}
else if (CaptureState == CAPTURE_ONGOING)

{
/* Get the 2nd Input Capture value */
IC1ReadValue2 = HAL TIM ReadCapturedValue(htim, TIM_CHANNEL y);

/* Capture computation */
if (IC1ReadValue2 > IC1ReadValue1)

{
Capture = (IC1ReadValue2 - IC1ReadValuel);

}
else if (IC1ReadValue2 < IC1ReadValue1)

{
Capture = ((OXFFFF - IC1ReadValuel) + IC1ReadValue2);

}

else

{
/* If capture values are equal, we have reached the limit of frequency
measures */
Error_ Handler();

}
CaptureState = CAPTURE COMPLETED;
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