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Rozsvitime diodu pomoci ...

vysokého napéti




programujeme pomoci ...

- assembler

- pfimy pfistup do registr

-  SPL (Standard Peripheral Library)
- HAL (Hardware Abstraction Layer)
- LL API (Low Layer API)

- Arduino (Wiring)



Assembler

.Syntax unified
.cpu cortex-md
. thumb

/¢ configuration walues for S5TM32F4x
/4 see: http://www.st.com/web/ens/resourcestech

#deTine
#define
#deTine
#define
#deTine
#define
#deTine
#define
#deTine
#define
#deTine

AHBAPERIPH_BASE 0x4B020000

RCC_BASE AHBAPERIPH_BASE + 0x3300
RCC_AHBL ENR  RCC_BASE + 0x30
GPIOD_BASE AHBAPERIPH_BASE + 0xBcB0
GPIOD_MODER GPIOD_BASE

GPIOD_ODR GPIOD BASE + Ox14
GPIOD_BIT 8

LED_PIN 15

LED_MODER 1 << (2 * LED_PIN)

LED BIT 1 << LED PIN

DELAY 0x80000



Assembler

.Syntax unified _section .text
.cpu cortex-md _weak _start
- thumb .type _start, %function
_start:
/¢ conflguration values 1dr re, =RCC_AHB1_ENR // get contents of AHB1 bus clock
A/ see: http://www.st.cC 1dr ri, [re]
arr ri, GPIOD _BIT ff set bit to enable clock for GI
#define AHBIPERIPH_BASE 0x4 . —
#deflne RCC_BASE AHE 1dr re, =GPIOD_MODER  // configure LED pin as outout
#define RCC_AHBL ENR  RCC Lar r1, —LED MODER
#define GPIOD_BASE AHB er r1, [r0]
#define GPIOD_MODER GPT 1dr re, =GPIOD_ODR // load address of GPIOD output
#define GPIOD_ODR 6P | ppine
#define GPIOD_BIT 8 v« 1, LEDBIT
#define LED_PIN 15 str ri, [r0] // setting LED bit in GPIOD_ODR
#define LED MODER 1= bl .delay A4 jump to delay function below
#define LED BIT 1< Bors ri, ri // clear rl register
#deTine DELAY 0x8 str ri, [re] // turn LED off
bl .delay £/ walt again
b .blink A/ infinite loop



Assembler

.Syntax unified _section .text
.cpu cortex-md _weak start
- thumb .type _start, %function
start: -delay:
/¢ configuration values 1dr r@, —RCC_AHB1 ENR // ldr r2, =DELAY S/ load DELAY wvalue
/f see: http://www.st.c 1dr r1, [re] 1: subs r2, r2, #1 A4 count down to B = wait
orr ri, GPIOD BIT . bne 1b
#define AHBIPERIPH_BASE Bxd str r1, [r8] b 1r A return to caller
#define RCC_BASE AHB ldr  r0, =GPIOD_MODER  //
#define RCC_AHB1_ENR RCC 1dr r1, =LED MODER /4 partial, but mandatory ARM Cortex M interrupt table
#define GPIOD_BASE AHE str ri, [r0] £/ here we only specify the reset handler, which also
#define GPIOD_MODER GPT 1dr r@, =GPIOD ODR 7/ .section .isr_wvector_table, "a", %progbits
#define GPIOD _ODR GPT blink: type isr_wvectors, %object
#define GPIOD_BIT 8 — ri, LED_BIT isr_wectors:
#define LED_PIN 15 str ri, [r0] 77 Jword  _estack // stack start address (de
#define LED_MODER 1=« b1 .delay 7 .word  _start S/ address of the reset he
#define LED_BIT 1< cors r1, ri gl fsi;?aii%ﬁr_vecturs, . - isr_wectors
define DELAY 08 str  r1, [re] /7 [turn LED off
bl .delay £/ wWalt again
b .blink A/ |infinite loop




Pfimy pfistup do registri

Kde to najdu?
datasheet
reference manual

-> st.com

int main{void)

{

J/----LED----//

RCC-=AHB1RSTR |= RCC_AHB1RSTR_GPIOIRST; //reset GPIOI
RCC-=AHB1RS5TR &= ~RCC_AHBIRSTR_GPIOIRST;

RCC->AHB1ENR |= RCC_AHB1ENR GPIOIEN; //Povoleni hodin
GPIOI->MODER |= GPIO MODER_MODER1 ©; //Nastaveni pinu
GPIOI->0DR |= GPIO ODR ODR 1;

//Zapis do wvystupniho

pro port I
1 na portu I
registru portu I PIN 1

uint32 t i=0;
while(1)
{
for(uint32 t i=0; i< OxFFFF; i++)
{:1
GPIOI-=0DR “= GPIO _ODR_ODR_1;
¥ 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ODR15 | ODR14 | ODR13 | ODR12 | ODR11 | ODR10 | ODRS | ODRE | ODRT | ODRG | ODR5 | ODR4 | ODR3 | ODRZ | ODR1 | ODRO
w w w w w w w w w w w w w w w w
Bits 31:16  Reserved, always read as 0.

Bits 15:0 ODRy[15:0]: Port output data (y=0 .. 15)
These bits can be read and written by software and can be accessed in Word mode only.
Note: For atomic bit set/reset, the ODR bits can be individually set and cleared by writing fo

the GPIOx_BSRR register (x = A .. G).




void delay(unsigned int nCount);
GPIO_InitTypeDef GPIO_InitStruct;

S P L int main (void)

i
4 Enable clock for GPIOA
RCC_APEZPeriphClockCmd(RCC_APBZPeriph_GPIOA, ENAELE);

Stéle Ob“,bené /¢ Configure PA@ as push-pull output

GPIO_InitStruct.GPIO_Pin = GPIO_Pin_0;
GPIO_InitStruct.GPI0_Speed = GPIO_Speed_2MHz;

> z GPIO_InitStruct.GPIO Mode = GPIO_Mode_Out_PP;
uz nepodporované GPIO_Init(GPIOA, &GPIO_InitStruct);

while (13
{
A% Toggle LED on FA@ */
A7 Reset bit will turn on LED (because the logic is interved)
GPIO_ResetBits({GPIOA, GPIO_Pin_0);
delay(10008);
A7 Set bit will turn off LED (because the logic is interved)
GPI0_SetBits({GPIOA, GPIO_Pin_0);
delay(1000);

}

A7 Delay function
void delay(unsigned int nCount)

unsigned int i, j;
for (i = 0; i < nCount; i++)

for (j = 0; j < Ox2AFF; j++);
1



HAL (Hardware Abstraction Layer)

void SystemClock Config(veid)
it

Zékladni |n|C|aI|Zace RCC ClkInitTypeDef clkinitstruct = {8};

RCC_OscInitTypeDef oscinitstruct = {0};

oscinitstruct.0OscillatorType = RCC_OSCILLATORTYPE_HSI;
oscinitstruct.HSEState RCC_HSE_OFF;

Nastaveni penfér”' oscinitstruct.LSEState — RCC_LSE _OFF;

oscinitstruct.HSIState = RCC_HSI ON;
oscinitstruct.HSICalibrationValue = RCC_HSICALIBRATION DEFAULT;
oscinitstruct.HSEPredivvalue = RCC_HSE_PREDIV_DIV1;
oscinitstruct.PLL.PLLState = RCC_PLL ON;

_>STM32CU beMX oscinitstruct.PLL.PLLSource = RCC_PLLSOURCE HSI DIV2;
oscinitstruct.PLL.PLLMUL = RCC_PLL MUL16;
if (HAL_RCC_OscConfig(&oscinitstruct)!= HAL_ OK)

/* Initialization Error */
while(1);

/* Select PLL as system clock source and configure the HCLK, PCLK1 and PCLK2
clocks dividers */
clkinitstruct.ClockType = (RCC_CLOCKTYPE_SYSCLK | RCC_CLOCKTYPE_HCLK | RCC_CLOCKTYPE_PCLK1 | RCC_CLOCKTYPE PCLKZ);
clkinitstruct.SYSCLKSource = RCC_SYSCLKSOURCE PLLCLK;
clkinitstruct.AHBCLKDivider = RCC_SYSCLK DIV1;
clkinitstruct.APB2CLKDivider = RCC_HCLK_DIV1;
clkinitstruct.APB1CLKDivider = RCC_HCLK_DIV2;
if (HAL RCC_ClockConfig(&clkinitstruct, FLASH LATENCY 2)!'= HAL_OK)
{
/* Initialization Error */
while(1);
}
}



HAL (Hardware Abstraction Layer)

void SystemClock Config(void) in‘t. main(veoid)
i
RCC_ClkInitTypeDef clkinitstruct = {0}; {
RCC_0OscInitTypeDef oscinitstruct = {0}; B
HAL| Init();
oscinitstruct.OscillatorType = RCC_OSCILLATOR
OSC%“%??”(E-E:EE?? = ;gg—rgg-gip /* Configure the system clock to 64 MHz */
oscinitstruct. ate = _LSE_OFF; . .
oscinitstruct.HsIState - RCC_HSI ON; SystemClock_Config();
oscinitstruct.HSICalibrationValue = RCC_HSICAL ) ) )
oscinitstruct.HSEPredivvalue = RCC_HSE PRED /* -1- Enable GPIO Clock (to be able to program the configuration registers) */
oscinitstruct.PLL.PLLState RCC_PLL_ON; LEDZ GPIO CLK EMABLE();

oscinitstruct.PLL.PLLSource RCC_PLLSOURCE |
oscinitstruct.PLL.PLLMUL = RCC_PLL MUL16 _ . : ) _
if (HAL RCC_OscConfig(&oscinitstruct)!= HAL of /* -2- Configure I0 in output push-pull mode to drive external LEDs */

S GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;
/* Initialization Error */ GPIO InitStruct.Pull = GPIO PULLUP;
while{1); GPIO InitStruct.Speed = GPIO SPEED FREQ HIGH;

/* Select PLL as system clock source and confi GPIO_InitStruct.Pin = LED2_PIN;

clocks dividers */ HAL GPIO Init(LED2 GPIO PORT, &GPIO InitStruct);
clkinitstruct.ClockType = (RCC_CLOCKTYPE_SYSCL - - - - -
clkinitstruct.SYSCLKSource = RCC_SYSCLKSODURCE | . . . .. .
clkinitstruct.AHBCLKDivider = RCC _SYSCLK DIv1;| /* -3- Toggle IO in an infinite loop */

clkinitstruct.APB2CLKDivider = RCC_HCLK_DIV1; while (1)
clkinitstruct.APB1CLKDivider = RCC_HCLK_DIVZ; -[
if (HAL_RCC_CIOCkCon‘Fig(&clkinitstruct. FLASH_ HAL GPID TOgglEPln(LEDZ GPID P[]RT LED2 PIN:]'
{ . = = - ! - !
/* Initialization Error */ /* Insert delay 100 ms */
while(1); HAL Delay(1l80);
¥ }

¥ }



LL API (Low-Layer API)

void SystemClock_Config(void)
7 Ve - - - - {
£l 'L Ed
Zakladni inicializace {1 Fikon setiatencylie Fuask LaTency 2);

/* Enable HSE oscillator */
LL_RCC_HSE_EnableBypass();
LL RCC HSE Enable();

v - 7 =~/
hile(LL_RCC_HSE_ IsReady() != 1)
Nastaveni periférii e R st
/* Main PLL configuration and activation */

S ST M 3 2 C u b e M X LL_RCC_PLL_ConfigDomain SYS(LL RCC_PLLSOURCE HSE DIV 1, LL RCC_PLL MUL 9);

LL RCC PLL Enable(};

while(LL RCC_PLL IsReady() != 1)
{

};

/* Sysclk activation on the main PLL */
LL_RCC_SetAHBPrescaler(LL RCC_SYSCLK DIV 1);

LL RCC_SetSysClkSource(LL RCC_SYS CLKSOURCE PLL);
while(LL_RCC_GetSysClkSource() != LL_RCC_SYS CLKSOURCE_STATUS PLL)
{

};

/* Set APBl & APB2 prescaler*/
LL_RCC_SetAPBlPrescaler(LL_RCC_APB1 DIV 2);
LL_RCC_SetAPB2Prescaler(LL_RCC_APB2 DIV 1);

/* Set systick to Ims in using frequency set to 72MHz */
LL_InitlmsTick(72080800);

/* Update CMSIS variable (which can be updated also through SystemCoreClockUpdate function) */
LL SetSystemCoreClock(72000000);



LL API (Low-Layer API)

void SystemClock Config(void) Iint main{veoid)
{

/* Set FLASH latency */ { .
LL_FLASH SetlLatency(LL_FLASH LATENCY 2); /* Configure the system clock to 72 MHz */

/* Enable HSE oscillator */ Systemtlnck_[:nnhg{};

LL_RCC_HSE_EnableBypass();

LL_RCC _HSE Enable(); /* -2- Configure I0 in output push-pull mode to drive external LED */
while(LL RCC HSE IsReady() != 1) Configure GPIO();
1 !
1i2 . PP
/* Toggle I0 in an infinite loop */
/* Main PLL configuration and activation */ while (1)
LL_RCC_PLL_ConfigDomain_SYS(LL_RCC_PLLSOURCE HSE DIV_1, LL RCC_ P  r
LL RCC PLL Enable(); LL GPIO TogglePin(LED2 GPIO PORT, LED2 PIN);
while(LL_RCC_PLL IsReady() != 1)
;_ /* Insert delay 258 ms */
! LL_mDelay(250);
/* Sysclk activation on the main PLL */ ]-
LL_RCC_SetAHBPrescaler(LL_RCC_SYSCLK DIV _1); }

LL_RCC_SetSysClkSource(LL_RCC_SYS_CLKSOURCE PLL);
while(LL RCC GetSysClkSource() !'= LL_RCC_SYS_CLKSOURCE_STATUS PL!

{

b void Configure GPIO({void)

/* Set APBl & APB2 prescaler*/

LL_RCC_SetAPBlPrescaler(LL_RCC_APBl DIV 2); /* Enable the LEDZ Clock */
LL_RCC_SetAPB2Prescaler(LL_RCC_APB2_DIV_1); LED2 GPIO CLK EMNABLE():

/* Set systick to Ims in using frequency set to 72MHz */ B B R
LL InitlmsTick(720008000); /* Configure IO in output push-pull mode to drive external LED2 */
) ) LL GPIO SetPinMode(LED2 GPIO PORT, LEDZ PIN, LL GPIO MODE OUTPUT);
/* Update CMSIS variable (which can be updated alsoc through Syst - - - - - - - -
LL_SetSystemCoreClock(72000000);




Porovnani HAL a LL API

fMnicialization of 12C transfer - writing {nicializace zapisu a startovaci podminky
HAL 12C_Master_Transmit{&hi2c1, ud_slaveAddress, uB_transData, 1, 100); LL 12C_HandleTransfer(12C1, u8_slaveAddress, LL 12C_ADDRSLAVE_7BIT, 1,
HAL Delay(100); LL_I2C_MODE_AUTOEND, LL_I2C_GENERATE_START_WRITE);

ani na priznak STOP bitu

e o o

. . hile{!LL_12C_IsActiveFlag_STOP(I2C1))//
HAL_I2C_Master_Receive(&hi2c1, ud_slaveAddress, u8_recData, 2, 100); whilel sActiveFlag STOPT2CT) iceX

{
HAL_Delay(100); if(LL_I2C_IsActiveFlag_TXE(I2C1))//prazdny TX

; harl
LL_I2C_TransmitData8(12C1, OxE3);

LL_12C_GenerateStopCondition(I2C1); //pokud pouziju LL_I2C_MODE_I2C
}

i
LL_I2C_ClearFlag STOP(12C1); //smaz priznak STOP bitu

= i

Hnicializace cteni

LL_I12C_HandleTransfer(12C1, u8_slaveAddress, LL_I2C_ADDRSLAVE_7BIT, 2,
LL_I2C_MODE_AUTOEND,LL_I2C_GEMNERATE_START_READ);

while(ILL_I2C_IsActiveFlag_STOR(I2C1))
{

if(LL_12C_IsActiveFlag RXNE(I2C1)) //prazdny RX

{

uB_recData[u8_rxIndex++] = LL_I2C_ReceiveData8(I2C1);

}
}
u8_rxIndex = 0; /ZAKOMENTOVAT, POKUD CHCETE VYZKOUSET HardFault Handler
LL_I2C_ClearFlag STOP(12C1); //smaz priznak STOP bitu

S b



Porovnani HAL a LL API

Hnicialization of I2C transfer - writing
HAL 12C Master Transmit{&hi2c1, u8 slaveAddress, u8 transData, 1, 100);

HAL StatusTypeDef [J/\8 FIa FE A L ETI12C HandleTypeDef *hi2e, uint16_t DevAddress, uint8_t *pData, uint16_t Size, uint32_t Time|
{
uint32_t tickstart = 0U;

if(hi2c->State == HAL_I2C_STATE_READY)
{

I* Process Locked */

_ HAL_LOCK(hi2c);

7% Init tickstart for timeout management*/
tickstart = HAL_GetTick();

if(12C_WaitOnFlagUntilTimeout(hi2c, 12C_FLAG_BUSY, SET, 12C_TIMEQUT _BUSY, tickstart) = HAL_OK)
{

return HAL_TIMEOUT;
}

hi2c->State = HAL_I2C_STATE_BUSY.TX;
hi2c->Mode = HAL 12C_ MODE MASTER;
hi2c->ErrorCode = HAL I2C_ERROR_NONE;

I* Prepare transfer parameters */
hi2c->pBuffPtr = pData;
hi2e->XferCount = Size;
hi2e->XferISR = NULL;

I* Send Slave Address */
I* Set NBYTES to write and reload if hi2c->XferCount > MAX_NBYTE_SIZE and generate RESTART */
if(hi2c->XferCount > MAX_NBYTE_SIZE)
{

hizc->XferSize = MAX_NBYTE_SIZE;

12C_TransferConfig(hi2c, DevAddress, hi2c->XferSize, [2C_RELOAD_MODE, I2C_GENERATE_START_WRITE);
1
else

{Mnicializace zapisu a startovaci podminky
LL_I2C_HandleTransfer(I2C1, u8_slaveAddress, LL_I2C_ADDRSLAVE_7BIT, 1,

LL I2C MODE AUTOEND,LL I2C_GENERATE START_WRITE); [  STATIC_INLINE void T LT} 12C_TypeDef *12Cx, uint32_t SlaveAdd
uint32_t TransferSize, uint32_t EndMode, uint32_t Request)

while(ILL_12C_IsActiveFlag STOP(12C1))//ce kSTOP| {
1 MODIFY_REG(I2Cx->CR2, 12C_CR2_SADD | 12C_CR2_ADD10 | 12C_CR2_RD_WRN | 12C
if(LL_IZC_IsﬂctiveFIag_TXE(IZC1}]ng_a;u:_l_ny TX 12C_CR2_NBYTES | I2C_CR2Z_AUTOEND | I2C_CR2_HEAD10R,
{ SlaveAddr | SlaveAddrSize | TransferSize <<I12C_CR2_NBYTES_Pos | EndMode
LL_I2C_TransmitData8(I12C1, OxE3); '
#LL_I12C_GenerateStopCondition(12C1); //pokud pouziju LL_12C_MODE_I2C
}

}
LL_[2C_ClearFlag STOP(12C1); //smaz priznak STOP bitu

fMnicializace cteni
LL_I2C_HandleTransfer(I2C1, u_slaveAddress, LL_12C_ADDRSLAVE_7BIT, 2,
LL I2C_MODE_AUTOEND,LL I2C_GENERATE_START_READ);

while{ILL_I2C_IsActiveFlag_STOP(I2C1})

{
if{LL [2C _IsActiveFlag_RYNE(I2C1)) /prazdny RX
{
us_recData[u8_rxIndex++] = LL_I2C_ReceiveDatad(12C1);
}
}

uB_rxIndex = 0; //ZAKOMENTOVAT, POKUD CHCETE VYZKOUSET HardrFault Handler
LL_[2C_ClearFlag STOP(12C1); //smaz priznak STOP bitu



Porovnani HAL a LL API

Hnicialization of I2C transfer - writing
HAL 12C_Master Transmit{&hi2c1, u8 slaveAddress, u8 transData, 1, 100);

HAL StatusTypeDef

{

tIzCiHand\aTypaDef*h\Z:, uint16_t DevAddress, uint8_t *pData, uint16_t Size, uint32_t Time|

else
{

hi2c->¥ferSize = hi2c->XferCount;

12C_TransferConfig(hi2c, DevAddress, hi2c->XferSize, 2C_AUTOEND_MODE, 12C_GENERATE_START_WRITE);
}

while{hi2c->XferCount > 0U)

{
* Wait until TXIS flag is set */
if(I2C_WaitOnTXISFlagUntilTimeouthi2c, Timeout, tickstart) 1= HAL OK)

if(hi2c->ErrorCode == HAL I2C_ERROR_AF)
{
return HAL_ERROR;
}
else
{
return HAL_TIMEQUT;
}
}
* Write data to TXDR */
hi2c-=Instance->TXDR = (*hi2c->pBuffPtr++);
hi2c->XferCount—;
hi2c->%ferSize—;

if((hi2c-=XferSize == 0U) && (hi2c-=XferCount!=0U]})
{
/* Wait until TCR flag is set */
if(I2C_WaitOnFlagUntilTimeout(hi2c, I2C_FLAG_TCR, RESET, Timeout, tickstart) I= HAL_OK)
{
return HAL_TIMEQUT;
}

#Mnicializace zapisu a startovaci podminky
LL_I2C_HandleTransfer(I2C1, u8_slaveAddress, LL_I2C_ADDRSLAVE_7BIT, 1,

LL_I2C_MODE_AUTOEND,LL 12C_GENERATE_START_WRITE); [_stATIC INLINE void

while(ILL_12C_IsActiveFlag_STOP(I2C1))//cekani na priznak STOP| {

}12C_TypeDef *12Cx, uint32_t SlaveAdd
uint32_t TransferSize, uint32_t EndMode, uint32_t Request)

1 MODIFY_REG(I2Cx->CR2, 12C_CR2_SADD | 12C_CR2_ADD10 | I2C_CR2_RD_WRN | 12C
if(LL_I2C_IsActiveFlag_TXE(I2C1))//prazdny TX 12C_CR2_NBYTES | [2C_CR2_AUTOEND | 12C_CR2_HEAD10R,
{ SlaveAddr | SlaveAddrSize | TransferSize <<I12C_CR2_NBYTES_Pos | EndMode
}

LL_I2C_TransmitData8(I12C1, OxE3);

fILL_I2C_GenerateStopCondition(I2C1); //pokud pouziju LL [2C_MODE_I2C

} _ STATIC_INLINE void

{

} | WRITE_REG(I2Cx->TXDR, Data);
LL I2C_ClearFlag_STOR({I2C1); //smaz priz

==

}12C_TypeDef #12Cx, uint8_t Data)

Hnicializace cteni
LL_I2C_HandleTransfer(I2C1, u_slaveAddress, LL_12C_ADDRSLAVE_7BIT, 2,
LL_I2C_MODE_AUTOEND,LL_I2C_GENERATE_START_READ);

while{ILL_I2C_IsActiveFlag_STOP(I2C1})

{
if{LL [2C _IsActiveFlag_RYNE(I2C1)) /prazdny RX
{
us_recData[u8_rxIndex++] = LL_I2C_ReceiveDatad(12C1);
}
}

ug_rxindex = 0; /ZAKOMENTOVAT, POKUD CHCETE VYZKOUSET HardFault Handler
LL I2C_ClearFlag_STOR{I2C1); //smaz priznak STOF bitu
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Hnicialization of I2C transfer - writing

HAL 12C_Master Transmit{&hi2c1, u8 slaveAddress, u8 transData, 1, 100);
HAL StatusTypeDef tIzCiHand\aTypaDef*h\Z:, uint16_t DevAddress, uint8_t *pData, uint16_t Size, uint32_t Time|
{

else
s

if(hizc->XferCount > MAX_NBYTE_SIZE)
{
hi2c->XferSize = MAX_NBYTE_SIZE;
12C_TransferConfig(hi2c, DevAddress, hi2c->XferSize, 2C_RELOAD_MODE, [2C_NO_STARTSTOP);
}
else
{
hi2c->XferSize = hi2c->XferCount;

}
}
}

/* No need to Check TC flag, with AUTOEND mode the stop is automatically generated */
/* Wait until STOPF flag is set */
if{I2C_WaitOnSTOPFlagUntilTimeout(hi2c, Timeour, tickstart) = HAL_OK)
{
if(hi2c-=ErrorCode == HAL_I2C_ERROR_AF)
{
return HAL_ERROR;
1
H else
{
return HAL_TIMEOUT;
1
}

* Clear STOP Flag */
_ HAL_I2C_CLEAR_FLAG(hi2c, I2C_FLAG_STOPF);

/* Clear Configuration Register 2 */
12C_RESET_CR2(hi2c);

12C_TransferConfig(hi2c, DevAddress, hi2c->XferSize, [2C AUTOEND _MODE, I2C_NO STARTSTOP);

#Mnicializace zapisu a startovaci podminky
LL_I2C_HandleTransfer(I2C1, u8_slaveAddress, LL_I2C_ADDRSLAVE_7BIT, 1,

LL_I2C_MODE_AUTOEND,LL 12C_GENERATE_START_WRITE); [_stATIC INLINE void

while(ILL_12C_IsActiveFlag_STOP(I2C1))//cekani na priznak STOP| {

}12C_TypeDef *12Cx, uint32_t SlaveAdd

uint32_t TransferSize, uint32_t EndMode, uint32_t Request)

1 MODIFY_REG(I2Cx->CR2, 12C_CR2_SADD | 12C_CR2_ADD10 | I2C_CR2_RD_WRN | 12C
if(LL_I2C_IsActiveFlag_TXE(I2C1))//prazdny TX 12C_CR2_NBYTES | [2C_CR2_AUTOEND | 12C_CR2_HEAD10R,
{ SlaveAddr | SlaveAddrSize | TransferSize <<I12C_CR2_NBYTES_Pos | EndMode
}

LL_I2C_TransmitData8(I12C1, OxE3);

fILL_I2C_GenerateStopCondition(I2C1); //pokud pouziju LL [2C_MODE_I2C

}12C_TypeDef #12Cx, uint8_t Data)

} _ STATIC_INLINE wvoid
{
} | WRITE_REG(I2Cx->TXDR, Data);
LL I2C_ClearFlag_STOR{I2C1); //smaz priz| 1
inicializa| __STATIC_IMLINE void tI2C_T)fpeDef*[2Cx]
LL_I2C_Ha|{
LLID SET BIT(I2Cx-=ICR, 12C_ICR_STOPCF);

while(ILL | } _
{

if{LL [2C _IsActiveFlag_RYNE(I2C1)) /prazdny RX

{

us_recData[u8_rxIndex++] = LL_I2C_ReceiveDatad(12C1);

}

}

ug_rxindex = 0; /ZAKOMENTOVAT, POKUD CHCETE VYZKOUSET HardFault Handler
LL I2C_ClearFlag_STOR{I2C1); //smaz priznak STOF bitu
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Examples from Cube Package on STM32L0

ADC conversions + DMA

HAL

LL

Diff

GPIO toggle
HAL LL Diff
CODE + RO DATA 3398 948 72%
SRAM 1052 1028 2%

7292

1996

73%

1268

1048

17%




Porovnani HAL a LL API




STM32CubeMX

Graficky nastroj pro inicializaci mikrokontroléru

- nastaveni hodinovych zdroju a hodinovych sbhérnic

- nastaveni periférii

- nastaveni preruseni

- generovani kddu pro 3 IDE (IAR, Keil, SW4STM32 (AC6 a Atollic TrueStudio))
- orienta¢ni vypocet spotifeby na zakladé vloZenych tdajl

- a spousta dalSiho



STM32 a Arduino IDE

Oficialni podpora nékolika vyvojovych kit(i a mikrokontrolért pro Arduino IDE
(Wiring)

Vlozeni jednoho *.json souboru

Podpora GPIO, 12C, SPI, DAC, ADC, Citate/¢asovace, USART, PWM, USB
HID, ...

www.stm32duino.eu

Jak zacit, co nastavit, jaky vyvojovy kit vybrat, vzorové kédy ...


http://www.stm32duino.eu/

STM32 a Arduino

- rozmanitost podporovanych mikrokontrolér(i (velikost FLASH, RAM, pocet
GPIO, rlizné periférie, vysoky vykon, nizka spotreba, ...)

- v pripadé pouziti originalnich STM32 vyvojovych kitl nahrani programu pres
vestaveny programator/debugger

- Podpora nékterych ¢inskych vyvojovych kit(



Vyvojové desky

Oficialni (Nucleo32, Nucleo64, Nucleo144, Discovery)

st.com



Vyvojové desky

Tretich stran (BigClown, LeafLabs - Maple Mini, Particle Photon, RedBear Duo)




Vyvojové desky

Desky z Ciny: BluePill, BlackPill (Minimum development board for STM32)
STM32F103

bez programatoru
nahrani FW:

USB, UART bhootloader

externi programator

aliexgress.com



Vyvojova prostredi

IAR - placeny

Keil - zdarma do 32 kB, zdarma pro rfady LO a FO

ACG6 (System Workbench for STM32) - zdarma, bez limitu kodu

Atollic TRUEStudio - zdarma, bez omezeni kodu - koupeno STMicroelectronics
Arduino IDE - zdarma

Sloeber - zdarma, alternativa k Arduino IDE

Embed.com - zdarma, programovani a nahravani kodu pres webovy prohlizec



Vybirame vhodny STM32 mikrokontrolér

- v Cem to chci programovat
- Assembler, HAL -> vSechny uC podporovany
- LLAPI -> velka Cast uC podporovana
- Arduino -> 24 mikrokontrolér{i na 26 vyvojovych deskach

- kolik chci investovat do vyvojového kitu
- originalni kity od 250 K¢
- Cinské vyvojové desky od 30 K¢
- vyvojove kity tretich stran Particle Photon od 450 K¢, BigClown od 490 K¢

- jJaké mam pozadavky na velikost FLASH, RAM, typy periférii (ADC, DAC,
CAN, USB, Ethernet, ...), spotrebu uC, ...



Odkazy k pripomenuti

STM32 a Arduino IDE (a vzorové kody) -> stm32duino.eu

STM32 a Embed.com -> chiptron.cz (sérii ¢lanki napsal Lukas Beran)
BigClown -> chiptron.cz (seznameni a nékolik vzorovych projektl napsal ja)
Mate dotaz?

Napiste mi na facebook, twitter nebo google plus -> @chiptronCZ
www.chiptron.cz

Soutéz Cena bastlifd: hlasujte a vyhrajte na www.cenabastliru.cz



http://www.cenabastliru.cz/
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