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 STM32F0DISCOVERY  IAR 

Embedded Workbench IDE.  

 STM.  

. 

 1976 ,  Intel 

 -  i8048.  

,  1980  

 i8051,  

, , 

, . 

 200 ,  

 i8051.   

. ,  

,  

.  

:  

  –  

) .  

  – , , ,  

, , . 

 ISC-  —  (Complicated  Instruction  Set  

Computer); 

  RISC-  —  (Reduced Instruction Set 

Computer), . 

 

: , ,  

. ,  

. 

 

.  

, 

, .  

: ,  

, CD  DVD, ,  
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1.  

1.1  
 ( . MicroControllerUnit, MCU) — , 

  .  

 

,  ( ) . , , 

. 

, , 

: 

 , ,  

; 

 ,  UART, I²C, SPI, CAN, USB, IEEE 

1394, Ethernet; 

 ; 

 ,  

 «1»,  («+») , 

 (« »),  «0»,  

, .); 

 ; 

 ; 

 ; 

 ; 

 ; 

 ; 

1.2  STM32F0 

 

 1.1-  STM32F4 
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 STM32F0:  

 ARM 32- Cortex-M0 CPU;  

  - 48 ;  

  64  Flash ,  8  SRAM ;  

 DMA-  5 ;  

 12-  16 , - 1 ;  

 12- ;  

  (16  32 );  

 : I2C, USART (ISO 7816, LIN, IrDA), SPI, I2S, HDMI;  

 ;  

  CRC, 96-  ID;  

  (RTC);  

 : 250 A/ , 5  «STOP», 2  

  «STANDBY»  RTC;  

 : -40...105°C;  

 UFQFN32, LQFP32, LQFP48, LQFP64. 

1.3  
 STM32F0   8   SRAM- .   

,  (16 )  (32 )  

.  Flash-  64 .  

,  SRAM-  

.  

.  32  4  

 (1 ).  

 SRAM. .  

, .  

 STM32F0  

.  ARM,  

 Cortex-M.   8   16-

,  

, 

, .  STM32F0  

:  - .  

, ,  

.  



7 
 

1.4  
 STM32F0  ADC 

(Analog  to  Digital  Converter)   12   

 1 c. ,  

 10,  8   6  .   

 - 16.  

, .  

,  

.  

 

 DAC (Digital to Analog Converter)  

 12 .  8-  

 « » . 

 STM32F0 ,  

.  

1.5  
 STM32F0 :  

1.  I2C (Inter-Integrated Circuit).  

 Master (  multimaster)  Slave.  

 «Standard»  100 ,  «Fast»  400 

 «FastPlus»  1 .  

2.  USART (UniversalSynchronous-Asynchronous 

ReceiverTransmitter),  6 .  USART 

 LIN, IrDA . 16  

 3.  SPI  (Serial Peripheral Interface),  

 18  Master  Slave.  

.  

4.  I2S  (Inter-IntegratedSound).  

Master  Slave,  16, 24  32- .  

5.  HDMI (High - DefinitionMultimediaInterface)  

 HDMI-CEC v1.4,  «STOP»  

.  

 DMA, 

 STM32F0  

 

.  8-  16-
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,  DMA. ,  

 STM32F0  8-  

HDMI. ,  

.  

1.6  
 

 2  3,6 .  

.  

.  

. ,  

,  STM32F0  

.  

 SLEEP: .  

,  

.  

 STOP:  .   

 1,8  ( ) ,  SRAM  

.  EXTI.  

 STANDBY: .  

 1,8 ,  SRAM .  

,  

 WKUP. .  

1.7  
STM32F0  11  16  32 : 

 ( ),  

,  ( )  24-  

.  

 8-

 STM32F0.  

STM32F0 ,  

.  

 

,  8-  16- .  

 

 4...32  32,768 .  
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,  

. ,  

.  

 Clock Security System (CSS),  

 RC-  

. , 

 

.  

1.8 DMA  
 DMA (Direct Memory Access)  

.  DMA  

, , 

.  

 DMA . DMA  

: SPI, I2S, I2C, USART, , .  

 DMA , 

, , 

, .  

 8-  

,  DMA.  8-  

 

.  

,  

.  

 DMA  STM32F0  

.  

 DMA, ,  

. ,  

.  

.  

 DMA-  

. , 

, SPI.  8-  

, 

.  

STM32F0 ,  
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,  

.  

 STM32 ,  

DMA . 

,  DMA  

.  

. ,  

 DMA  STM32 F0  

 

, .   

 

 DMA .  IAR Embedded Workbench, ,  

,  

 DMA.  

.  

, .  

,  

 DMA.  DMA. 

, , ,  

 DMA.  ,   

 DMA . , Keil DK-ARM,  

,  DMA,  API,  

.  

 STM32, , ,  DMA,  

.  
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2  
 

IAREmbeddedWorkbenchforARM (EWARM).  

 

,  ARM.  

 www.iar.com .IAR  

, , . 

  IAR  2 .  

: 

  30 ; 

 ,  

32 . 

 

. 
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3  
1.  STMicroelectronix  «STSW-STM32048»,   

 StandartPeripheralsLibrary,  

. 

2.  «Utilities»  «Libraries» ,  

.  

3.  «Empty_Project», . 

 «Utilities»  «Libraries».  

4.  «Empty_Project»  «src»  «inc». 

5.  «Empty_Project»  «EWARM»,  

 STM32F0xx_StdPeriph_Lib_V1.5.0\Projects\STM32F0xx_StdPeriph_Templates 

 5  3.1): 

 

 3.1.  

6.  «inc»  «main.h», «stm32f0xx_it.h»  «stm32f0xx_conf.h», 

   

 STM32F0xx_StdPeriph_Lib_V1.5.0\Projects\STM32F0xx_StdPeriph_Templates. 

(main.h –  main.c 

 stm32f0xx_it.h – ,  

 

 stm32f0xx_conf.h – ,  StdPeriph) 

7.  «src»  «main.c», «stm32f0xx_it.c»  «system_stm32f0xx.c», 

  

STM32F0xx_StdPeriph_Lib_V1.5.0\Projects\STM32F0xx_StdPeriph_Templates. 

(main.c –  main 

 stm32f0xx_it.c –  

 system_stm32f0xx.c – , ) 

8.  IAR Embedded Workbench  File->Open->Workspace 

9.  «EWARM»  

«Project.eww». 
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10.   ( )  (  

 Output), .  

 3.2): 

 
 3.2  

11.  CMSIS  «startup_stm32f051.s»  

Libraries\CMSIS\Device\ST\STM32F0xx\Source\Templates\iar 

(startup_stm32f051.s – , , 

) 

 
 3.3.  

12.  «CMSIS»  «system_stm32f0xx.c»  

Empty_Project\src 

13.  «StdPeriph_Driver»  «stm32f0xx_rcc.c»  

«stm32f0xx_gpio.c»,  Libraries\STM32F0xx_StdPeriph_Driver\src 

(stm32f0xx_rcc.c – , 

stm32f0xx_gpio.c – ) 

14.  «User»  «src».  

,  Empty_Project.  

,  3.4. 
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 3.4. 

15.  (  3.5) 

 
 3.5.  

 

16.  « ++ Compiler»  Preprocessor(  3.6.) 

 
 3.6.  
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17. : 

$PROJ_DIR$\..\ 

$PROJ_DIR$\..\..\Libraries\CMSIS\Device\ST\STM32F0xx\Include 

$PROJ_DIR$\..\..\Libraries\STM32F0xx_StdPeriph_Driver\inc 

$PROJ_DIR$\..\..\Libraries\STM32F0xx_CPAL_Driver\inc 

$PROJ_DIR$\..\..\Utilities\STM32_EVAL\Common 

$PROJ_DIR$\..\..\Utilities\STM32_EVAL\STM320518_EVAL 

$PROJ_DIR$\..\src 

$PROJ_DIR$\..\inc 

 

.  

 

, .  

,  Empty_Project  

. 

: 

-   

 «OutputConverter».  

 ST-Link, , , 

 «Intelextended».  

 *.hex. 

 

 3.7.  «OutputConverter». 

-  

 «Debugger»(  3.8) 
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 3.8.  
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4  
 

1 

 

1. : .  

. 

2.   

2.1.  

 ( . C) — . 

, ,   

.c.   

, . 

: 

1. .  *.c 

*.cpp  *.h, *.hpp .  

. 

2. .  .  

. 

3. . ,  

 *.obj.  

4. .   

  . 

 

2.2  

: 

#include "stdafx.h" //  

int main() //  

{  

 //  

} 

 main– , . 

 #include . 

 

2.3  

: 

 (int, long, unsigned int, unsigned long, bool); 
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 (float, double, longdouble); 

; 

 (char); 

 void. 

. 
  ) 

Bool true  false 1 

Char –128 .. 127 1 

unsigned char 0 .. 255 1 

Int –32 768 .. 32 767 2 

unsigned int 0 .. 65 535 2 

Long –2 147 483 648 .. 2 147 483 647 4 

unsigned long 0 .. 4 294 967 295 4 

float 3.4e–38 .. 3.4e+38 4 

double 1.7e–308 .. 1.7e+308 8 

long double 3.4e–4932 .. 3.4e+4932 10 

 

2.4  

 

. 

 

:  

if ) ( 1). 

 

  else ): 

if ( ) ( 1); else ). 

 

 ( ):  

while ( ) [ ]. 

 

 ( , ): 

do [ ] while ). 

 

,  for, : 

for ( ; ; ) [ ]. 
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 for ,  

. 

 

: 

goto [ ]. 

 

  : 

break. 

 

  (  

): 

ontinue. 

 

: 

return. 

 

2.5  
 — , .  

: 

 = & ; // . 

 = * ;  // ,  

. 

 
2.6  

 ( , ) –   ,  

. 

: ,    

.  

.  

 vyxod : 

float vyxod (int n, fload vhod) {  }. 

 

2.7  
 - .  

: 

int x[10];// ,  10  ( ) 
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int a[2][5]; // ,  2 

 5  

.  

.  

,  

.  

 

2.8  (struct) 
 

 -  ,  

. . 

 

. : ,  

, , , .  

. , , ,  – 

. 

,  

.  

: 

struct nketa 

{ 
inttab_nom ; //  
charfio[30]; // , ,  
charpol[3]; //  
chardata;//  

charadres; 
}; 

 struct  

 nketa. , , ,  

nketa_1,  struct nketa nketa_1; 

  nketa_1  

. ,  

.  

, ,  

struct anketa nketa_1, nketa_2, nketa_3; 

,  

, : 

struct nketa 
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{…} nketa_1, nketa_2; 

 « »: 

      ; 

 

2.9.  

: «<<».  ( << )  

, , , . 

,  

. , ,  

, . 

: «>>».  ( >> )  

, . 

.  (unsigned) 

.  

.  

 ( ) . 

 

3.  

 

, ,  

.  

. 

 sklad,  

.  

: 

Main.c –  main(). 

Sklady.h – . 

Sklady.c – . 

 «sklady.h» 

: 

struct sklad 

{ 

  int carrot; 

  int potato; 

  int tomato; 

  char * adress; 
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}; 

 sklad – . . 

 int .  char  

. 

,  

: 

void printsklad (struct sklad * sample); 

 

. 

 «Sklad.c» 

 «sklady.h»  «stdio.h». 

 printf,  

.  IAR , 

 printf  TerminalIO  

 (  Options  ->GeneralOptions ->LibraryConfiguration -

>Librarylow-levelinterfaceimplementation ->stdout/stderr ->Viasemihosting). 

 printsklad(),   

: 

void printsklad (struct sklad * sample) 

{ 

  printf ("  %s :\n",(*sample).adress); 

printf (" : %d \n",(*sample).carrot); 

  printf (" : %d \n",(*sample).potato); 

  printf (" : %d \n",(*sample).tomato); 

} 

 printf  :   

 (" "), , , ,  

. , ,  

 (  - %d,  

 - %s). 

,  

 « »,  

“sample.tomato”,  sample – ,  tomato –  

. 

,  

 “*”, . 
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 «main.c» 

: 

structskladsLen; 

:  

sLen.carrot=200; 

sLen.potato=100; 

sLen.tomato=50; 

sLen.adress="Lenina"; 

 “&”:  

printsklad(&sLen); 

 

4.  

4.1.  

1. . 

2. , . 

3. . 

4.2.   

 «sklady.h»: 
struct sklad 
{ 
  int number; 
  int carrot; 
  int potato; 
  int tomato; 
  char * adress; 
}; 
 
void printsklad(struct sklad * sample); 
 

 «sklady.c»: 
#include "sklady.h" 
#include "stdio.h" 
 
void printsklad(struct sklad * sample) 
{ 
printf("  %s :\n",(*sample).adress); 
printf(" : %d \n",(*sample).carrot); 
  printf(" : %d \n",(*sample).potato); 
  printf(" : %d \n",(*sample).tomato); 
} 

 «main.c»: 
#include "sklady.h" 
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int main() 
{ 
  struct sklad sLen; 
  sLen.carrot=200; 
  sLen.potato=100; 
  sLen.tomato=50; 
  sLen.adress="Lenina"; 
 
  printsklad(&sLen); 
 
  return 0; 
} 
 
4.3.  

1. . 

,  

, ,  

. 

2. . 

 5  

. 

3. . 

,  3-  

.  

,  – ,  – . 
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2 
(General-purposeinput/output).  SPL. 

1. :  GPIO.  

StandartPeriphlibrary(SPL) . 

 

2.  

 –  – 

.  STM32F051R8, 

, 5 ,  55 .     

2.1.  

 

: 

 Input floating -  (Hi-Z), ,  

,  (1  0) 

. 

 Input pull-up - , .  

 ( ).  

(“1”, ), 

(“0”,  )  ,   

.  0  1 .   

 Input-pull-down - ,  — .  

 (“0”).  

 Analog – .  

, ). 

 Outputopen-drain - " ". 

 Outputpush-pull – “ ”. : 

 0 — , 1 — .  

 Alternate  function  push-pull  -  ,   

 –  (SPI, USART…) 

 Alternate function open-drain - ,  

. 

, ,  Datasheet  

 ( . 31).  
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. : 

-  

-  StandartPeripheralLibrary (SPL) 

 

 SPL. 

StandartPeripheralLibrary – ,  STMicroelectronics.  

.  

, . 

 

3.  

 GPIO ,  

. 

,   GPIO  

 stm32f0xx_gpio.h  stm32f0xx_gpio.c. 

 

 4-  C,  –  8-  

 A. (  « » , 

)  

 GPIO_InitTypeDef,  

: 

GPIO_InitTypeDefport; 

 

 (  A  C): 
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RCC_AHBPeriphClockCmd(RCC_AHBPeriph_GPIOA, ENABLE); 

RCC_AHBPeriphClockCmd(RCC_AHBPeriph_GPIOC, ENABLE); 

 stm32f0xx_rcc.h  

stm32f0xx_rcc.c. 

 GPIO_InitTypeDef :  

GPIO_Pin - , ,  

GPIO_Speed – , 

GPIO_Mode - , 

GPIO_PuPd – . 

 stm32f0xx_gpio.h  

stm32f0xx_gpio.c . 

 GPIO_InitTypeDef , ,  

 GPIO_Init(). :  –  

, ,  –  

 GPIO_InitTypeDef. 

-  

 

 (  – 1,  – 0)  GPIO_ReadInputDataBit(), 

.   

, , , , 

. : 

GPIO_SetBits() –  

GPIO_ResetBits() –  

 

4.  

4.1.  

1. . 

2. , . 

3. . 

4.2.   
voidinitAll(void); 

voidinitAll() 

{ 

GPIO_InitTypeDef port; 
    void GPIO_Init(GPIO_TypeDef* GPIOx, GPIO_InitTypeDef* GPIO_InitStruct); // 

    RCC_AHBPeriphClockCmd(RCC_AHBPeriph_GPIOA, ENABLE); 
    RCC_AHBPeriphClockCmd(RCC_AHBPeriph_GPIOC, ENABLE); 
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    GPIO_StructInit(&port); 

    port.GPIO_PuPd = GPIO_PuPd_DOWN; 

    port.GPIO_Mode = GPIO_Mode_IN; 

    port.GPIO_Pin = GPIO_Pin_4; 

    port.GPIO_Speed = GPIO_Speed_2MHz;   

    GPIO_Init(GPIOC, &port);     

    port.GPIO_Mode = GPIO_Mode_OUT; 

    port.GPIO_OType = GPIO_OType_PP; 

    port.GPIO_Pin = GPIO_Pin_8;   

    port.GPIO_Speed = GPIO_Speed_2MHz;    

    GPIO_Init(GPIOA, &port); 

} 

int main()  

{  

    uint8_t buttonState = 0;  
    initAll();  //  

    while(1)    

    {    

        buttonState = GPIO_ReadInputDataBit(GPIOA, GPIO_Pin_0); 
          if (buttonState == 1) //  

        {    

            GPIO_SetBits(GPIOC, GPIO_Pin_8);//  

        }    

        else     

        {       

            GPIO_ResetBits(GPIOC, GPIO_Pin_8);//  

} 

    }  

}  

4.3.  

1.  

 4-  

. 

2.  

 

 – , . 
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3 
 STM32F0 

1 :  
 STM. 

2  

2.1  

 STM32F0  11 : 1 16-  

, 5 16-  1 32-  

, 1 , 2  1 .  

.  

 – .  

,  

,  ( )  

, .  

4. 

2.2.  

, ,  

.  – ,  

, , .  

,  

 main(). ,  

,  

.  

 

,  (   2.1). 

 

 2.1.  
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. ,  

.  

 

3.  

,  

 SPL, , , 

,  

 SPL. 

,  

 1 . 

,  

. 

 

,  

stm32f0xx_tim.h  stm32f0xx_tim.c. 

: 

RCC_APB1PeriphClockCmd(RCC_APB1Periph_TIM2, ENABLE); 

 

TIM_TimeBaseInitTypeDef, : 

TIM_TimeBaseInitTypeDef timer; 

: 

TIM_TimeBaseStructInit(&timer); 

 TIM_TimeBaseInitTypeDef : 

TIM_Prescaler –   

TIM_Period –  

TIM_CounterMode –  ( ) 

 TIM_TimeBaseInitTypeDef,  

: 

TIM_TimeBaseInit(TIM2, &timer); 

, ,  

TIM_Cmd(TIM2, ENABLE); 

,  

 

 

__enable_irq(); 
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NVIC_EnableIRQ(TIM2_IRQn); 

,    

TIM_ITConfig(TIM2, TIM_IT_Update, ENABLE); 

 

 

voidTIM2_IRQHandler() 

,  

TIM_ClearITPendingBit(TIM2, TIM_IT_Update); 

 

4.  

4.1.  

1. . 

2. , . 

3. . 

4.2.  
#include "stm32f0xx.h" 
GPIO_InitTypeDef port; 
TIM_TimeBaseInitTypeDef timer; 
uint16_t previousState; 
 
void TIM2_IRQHandler() 
{ 
  if(previousState==0) 
  { 
  previousState=1; 
  GPIO_SetBits(GPIOC, GPIO_Pin_9); 
  TIM_TimeBaseInit(TIM2, &timer); 
  TIM_ClearITPendingBit(TIM2, TIM_IT_Update); 
  } 
  else 
  { 
  previousState=0; 
  GPIO_ResetBits(GPIOC, GPIO_Pin_9); 
  TIM_TimeBaseInit(TIM2, &timer); 
  TIM_ClearITPendingBit(TIM2, TIM_IT_Update); 
  } 
} 
 
void initAll() 
{ 
  RCC_AHBPeriphClockCmd(RCC_AHBPeriph_GPIOC, ENABLE); 
 
  GPIO_StructInit(&port); 
  port.GPIO_Mode=GPIO_Mode_OUT; 
  port.GPIO_OType=GPIO_OType_PP; 
  port.GPIO_Pin=GPIO_Pin_9|GPIO_Pin_8; 
  port.GPIO_Speed=GPIO_Speed_2MHz; 
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  GPIO_Init(GPIOC, &port); 
 
  GPIO_SetBits(GPIOC, GPIO_Pin_8); 
 
  RCC_APB1PeriphClockCmd(RCC_APB1Periph_TIM2, ENABLE); 
 
  TIM_TimeBaseStructInit(&timer); 
  timer.TIM_Prescaler=4799; 
  timer.TIM_Period=10000; 
  TIM_TimeBaseInit(TIM2, &timer); 
} 
 
 int main() 
{ 
  __enable_irq(); 
  initAll(); 
 
  TIM_ITConfig(TIM2, TIM_IT_Update, ENABLE); 
  TIM_Cmd(TIM2, ENABLE); 
  NVIC_EnableIRQ(TIM2_IRQn); 
 
  while(1) 
  { 
  } 
} 
 
#ifdef  USE_FULL_ASSERT 
 
void assert_failed(uint8_t* file, uint32_t line) 
{ 
  while (1) 
  { 
  } 
} 
 
4.3.  

1.  « »   
 

 1 . 
2.  

 3 
, . 

3.  
 

, . 
4.  

 
, . 

 1 . 
5.  

 3 . 
, . 
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4 
 ( ) 

1. : .   
 
2.   
2.1.  

 ( , . pulse-widthmodulation (PWM)) — 

 

 , .  

,  ( )  ( ) 

. 

. ,  

,  

, .  

, .  

.  

2.2.  

,  

. , 

.    

» . ,  

 « »  

 (  2.1) 

 

 2.1.  
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.  

. 

 

3.  

,  

stm32f0xx_tim.h  stm32f0xx_tim.c. 

,  

.  

,  

. 

- , . 

, . 

: 

GPIO_PinAFConfig(GPIOC, GPIO_PinSource8, GPIO_AF_1); 

, , 

.  

 stm32f0xx_gpio.h. 

-  

 TIM_OCInitTypeDef: 

TIM_OCInitTypeDef timerPWM; 

: 

TIM_Pulse –  

TIM_OCMode –  ( ) 

TIM_OutputState –  

: 

TIM_OC3Init(TIM3, &timerPWM); 

: 

TIM_OC3PreloadConfig(TIM3, TIM_OCPreload_Enable);  

 

,  

.  

 

4.  

4.1.  

1. . 

2. , . 
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3. . 

4.2.  

#include "stm32f0xx.h" 

GPIO_InitTypeDef port; 

TIM_TimeBaseInitTypeDef timer; 

TIM_OCInitTypeDef timerPWM; 

uint16_t skvaz; 

int div; 

void TIM3_IRQHandler() 

{ 

  skvaz+=div; 

  timerPWM.TIM_Pulse = skvaz; 

  TIM_OC3Init(TIM3, &timerPWM); 

  if(skvaz>=2000) div=-10; 

  if(skvaz==00) div=10; 

  TIM_ClearITPendingBit(TIM3, TIM_IT_Update); 

} 

void initAll() 

{ 

  skvaz=00; 

  div=10; 

  RCC_AHBPeriphClockCmd(RCC_AHBPeriph_GPIOC, ENABLE); 

  GPIO_StructInit(&port); 

  port.GPIO_Mode=GPIO_Mode_AF; 

  port.GPIO_OType=GPIO_OType_PP; 

  port.GPIO_Pin=GPIO_Pin_8; 

  port.GPIO_Speed=GPIO_Speed_50MHz; 

  GPIO_Init(GPIOC, &port); 

  GPIO_PinAFConfig(GPIOC, GPIO_PinSource8, GPIO_AF_1); 

  RCC_APB1PeriphClockCmd(RCC_APB1Periph_TIM3, ENABLE); 

  TIM_TimeBaseStructInit(&timer); 

  timer.TIM_Prescaler=47; 

  timer.TIM_Period=10000; 

  TIM_TimeBaseInit(TIM3, &timer); 

  TIM_OCStructInit(&timerPWM); 
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  timerPWM.TIM_Pulse = skvaz; 

  timerPWM.TIM_OCMode = TIM_OCMode_PWM1; 

  timerPWM.TIM_OutputState = TIM_OutputState_Enable; 

  TIM_OC3Init(TIM3, &timerPWM); 

  TIM_OC3PreloadConfig(TIM3, TIM_OCPreload_Enable); 

} 

 int main() 

{ 

  __enable_irq(); 

  initAll(); 

  TIM_ITConfig(TIM3, TIM_IT_Update, ENABLE); 

  TIM_Cmd(TIM3, ENABLE); 

  NVIC_EnableIRQ(TIM3_IRQn); 

 

  while(1) 

  { 

  } 

} 

#ifdef  USE_FULL_ASSERT 

void assert_failed(uint8_t* file, uint32_t line) 

{ 

  while (1) 

  { 

  } 

} 

4.3.  

1.  « » 
 

.  8 . 
2.  

 
,  

. 
3.  RGB-  

 
. 
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5 
SPI-  ( ) 

1. :  SPI-  
 
2.  
2.1.  

SPI ( . Serial Peripheral Interface — ) 

— , 

 

.  

,  SPI-  (Master)  

(Slave), .  

. 

 SPI-  4 c.2.1): 

 

 2.1 - SPI-  

- SCLK–  

- MOSI (MasterOut, SlaveIn) –  

- MISO (MasterIn, SlaveOut) –  

- NSS –  

,  

.  

 SCLK, MOSI  MISO,  NSS  

 (  2.2). 
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 2.2 –  

 NSS-  

. ,  

 NSS- . 

 NSS- .  

 

2.2.  SPI-  

 SPI- : CPOL (  

)  CPHA ( ).  CPOL=0  

CLS – ,  CPOL=1 – .  CPHA=0  

,  – . 

 CPHA=1,  ,  ,   

 –  (  2.3). 

 

 2.3 –  SPI 

 (  NSS-

) ,  8- . 

 STM32F051  2  SPI- . 

 SPI  (  

), . 

3.  

 SPI  

 SPL: stm32f0xx_spi.c  stm32f0xx_spi.h.  

 SPI. 

: SPI  SPI  

. 

 SPI1.  

: 

NSS – PA4 

SCK – PA5 
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MISO – PA6 

MOSI – PA7 

 SPI  SPI_InitTypeDef.  

: 

SPI_Direction –  SPI ( ,  

) 

SPI_Mode –  SPI (Master-  Slave- ) 

SPI_DataSize –  ( ) 

SPI_CPOL –  

SPI_CPHA –  

SPI_NSS –  NSS-  ( ) 

SPI_BaudRatePrescaler –  

SPI_FirstBit –  

SPI_CRCPolynomial – ,  

 

  

SPI_Init(SPI1,&spi) 

 

 SPI  SPI_Cmd(SPI1,ENABLE); 

 

 SPI_SendData8(SPI1,sendData); 

 

4.  

4.1. . 

1. . 

2. , . 

3. . 

4.2.  

#include "stm32f0xx_gpio.h" 
#include "stm32f0xx_misc.h" 
#include "stm32f0xx_rcc.h" 
#include "stm32f0xx_spi.h" 
 
GPIO_InitTypeDefport; 
SPI_InitTypeDefspi; 
uint8_tsendData; 
uint16_tcurrent; 
 
voidinitAll() 
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{  
 
RCC_AHBPeriphClockCmd(RCC_AHBPeriph_GPIOA,ENABLE); 
RCC_AHBPeriphClockCmd(RCC_AHBPeriph_GPIOC,ENABLE); 
RCC_APB2PeriphClockCmd(RCC_APB2Periph_SPI1,ENABLE); 
  
 
port.GPIO_Mode=GPIO_Mode_AF; 
port.GPIO_OType=GPIO_OType_PP; 
port.GPIO_Pin=GPIO_Pin_4|GPIO_Pin_5|GPIO_Pin_6|GPIO_Pin_7; 
port.GPIO_Speed=GPIO_Speed_50MHz; 
GPIO_Init(GPIOA,&port); 
 
port.GPIO_Mode=GPIO_Mode_IN; 
port.GPIO_OType=GPIO_OType_PP; 
port.GPIO_PuPd=GPIO_PuPd_DOWN; 
port.GPIO_Pin=GPIO_Pin_0; 
port.GPIO_Speed=GPIO_Speed_50MHz; 
GPIO_Init(GPIOA,&port); 
 
port.GPIO_Mode=GPIO_Mode_OUT; 
port.GPIO_OType=GPIO_OType_PP; 
port.GPIO_PuPd=GPIO_PuPd_NOPULL; 
port.GPIO_Pin=GPIO_Pin_9|GPIO_Pin_8; 
port.GPIO_Speed=GPIO_Speed_50MHz; 
GPIO_Init(GPIOC,&port); 
 
SPI_StructInit(&spi); 
spi.SPI_Direction=SPI_Direction_2Lines_FullDuplex; 
spi.SPI_Mode=SPI_Mode_Master; 
spi.SPI_DataSize=SPI_DataSize_8b; 
spi.SPI_CPOL=SPI_CPOL_Low; 
spi.SPI_CPHA=SPI_CPHA_2Edge; 
spi.SPI_NSS=SPI_NSS_Soft; 
spi.SPI_BaudRatePrescaler=SPI_BaudRatePrescaler_4; 
spi.SPI_FirstBit=SPI_FirstBit_MSB; 
spi.SPI_CRCPolynomial=7; 
SPI_Init(SPI1,&spi); 
} 
 
intmain() 
{ 
__enable_irq();  
initAll(); 
GPIO_SetBits(GPIOC,GPIO_Pin_8); 
SPI_Cmd(SPI1,ENABLE); 
sendData=0xCA; 
current=0; 
while(1) 
{ 
sendData=0xCA; 
SPI_SendData8(SPI1,sendData); 
GPIO_SetBits(GPIOC,GPIO_Pin_9); 
sendData=0x00; 
SPI_SendData8(SPI1,sendData); 
GPIO_ResetBits(GPIOC,GPIO_Pin_9); 
}   
} 
 
#ifdefUSE_FULL_ASSERT 
 
voidassert_failed(uint8_t*file,uint32_tline) 
{ 
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while(1) 
{ 
} 
} 
 

 SPI ,  SPI 

,  SPI_Mode. 

 SPISPI1_IRQHandler(). 

 SPI_ReceiveData(SPI1)  

 SPI_IT_RXNE,  

. 

4.3. : 

 (  

,  – ) 

1.  SPI 

 

 ASCII .  

. 

2.  SPI 

.  

 

. 
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6 
 (USART) 

1. :  

,  

2.  
    

, . Universal Asynchronous Receiver-Transmitter, UART) —  

, . 

,  

.  

. 

,   

,  

. 

 

3.  

,   

,  USART  

«Pressed», ,  «Not Pressed». 

 USART  

 SPL: stm32f0xx_ usart.c  stm32f0xx_ usart.h.  

 USART. 

 USART _InitTypeDef,  

: 

 USART_InitTypeDef usart; 

: 

RCC_APB2PeriphClockCmd(RCC_APB2Periph_USART1, ENABLE); 
RCC_AHBPeriphClockCmd(RCC_AHBPeriph_GPIOA, ENABLE); 
RCC_AHBPeriphClockCmd(RCC_AHBPeriph_GPIOC, ENABLE); 

 

4.  

4.1. . 

1. . 

2. , . 

3. . 

4.2.   
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#include "stm32f0xx_rcc.h" 

#include "stm32f0xx_gpio.h" 

#include "stm32f0xx_tim.h" 

#include "stm32f0xx_usart.h" 

#define BAUDRATE 9600 

GPIO_InitTypeDef port; 

USART_InitTypeDef usart; 

uint8_t usartData[10]; 

uint16_tbutton; 

uint16_t usartCounter = 0; 

uint16_t numOfBytes; 

 void initAll() 

{ 

        RCC_APB2PeriphClockCmd(RCC_APB2Periph_USART1, ENABLE); 

    RCC_AHBPeriphClockCmd(RCC_AHBPeriph_GPIOA, ENABLE); 

    RCC_AHBPeriphClockCmd(RCC_AHBPeriph_GPIOC, ENABLE); 

 

    GPIO_PinAFConfig(GPIOA, GPIO_PinSource9, GPIO_AF_1); 

    GPIO_PinAFConfig(GPIOA, GPIO_PinSource10, GPIO_AF_1); 

 

    GPIO_StructInit(&port); 

    port.GPIO_Mode = GPIO_Mode_AF; 

    port.GPIO_OType = GPIO_OType_PP; 

    port.GPIO_PuPd = GPIO_PuPd_UP; 

    port.GPIO_Pin = GPIO_Pin_9; 

    port.GPIO_Speed = GPIO_Speed_50MHz; 

    GPIO_Init(GPIOA, &port); 

 

    port.GPIO_Mode = GPIO_Mode_AF; 

    port.GPIO_OType = GPIO_OType_PP; 

    port.GPIO_PuPd = GPIO_PuPd_UP; 

    port.GPIO_Pin = GPIO_Pin_10; 

    port.GPIO_Speed = GPIO_Speed_50MHz; 

GPIO_Init(GPIOA, &port); 

USART_StructInit(&usart); 
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    usart.USART_BaudRate = BAUDRATE; 

    usart.USART_Parity = USART_Parity_No; 

    usart.USART_StopBits = USART_StopBits_1; 

    usart.USART_WordLength = USART_WordLength_8b; 

    usart.USART_Mode = USART_Mode_Tx | USART_Mode_Rx; 

    USART_Init(USART1, &usart); 

 

    port.GPIO_Mode = GPIO_Mode_IN; 

    port.GPIO_PuPd = GPIO_PuPd_DOWN; 

    port.GPIO_Pin = GPIO_Pin_0; 

    port.GPIO_Speed = GPIO_Speed_2MHz; 

    GPIO_Init(GPIOA, &port); 

 

    port.GPIO_Mode = GPIO_Mode_OUT; 

    port.GPIO_OType = GPIO_OType_PP; 

    port.GPIO_Pin = GPIO_Pin_9|GPIO_Pin_8; 

    port.GPIO_Speed = GPIO_Speed_2MHz; 

    GPIO_Init(GPIOC, &port); 

 

    USART_ITConfig(USART1, USART_IT_RXNE, ENABLE); 

USART_Cmd(USART1, ENABLE); 

} 

void setData() 

{ 

    button = GPIO_ReadInputDataBit(GPIOA, GPIO_Pin_0); 

    if (button == 0) 

    { 

        usartData = “NotPressed”; 

        numOfBytes = 10; 

    } 

    else 

    { 

        usartData = “Pressed”; 

numOfBytes = 7; 

    } 
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    usartCounter = 0; 

} 

 int main() 

{ 

    __enable_irq (); 

    initAll(); 

    NVIC_EnableIRQ(USART1_IRQn); 

    while(1) 

    { 

      if(counter==10000) 

      { 

        GPIO_SetBits(GPIOC, GPIO_Pin_9); 

      } 

      if(counter==20000) 

      { 

        GPIO_ResetBits(GPIOC, GPIO_Pin_9); 

        counter=0; 

      } 

while(USART_GetFlagStatus(USART1, USART_FLAG_TXE) == RESET); 

    } 

} 

void USART1_IRQHandler() 

{ 

    if (USART_GetITStatus(USART1, USART_IT_RXNE) != RESET) 

    {  

      uint16_t usartData; 

      usartData = USART_ReceiveData(USART1); 

      if(usartData=='B') 

        GPIO_ResetBits(GPIOC, GPIO_Pin_9); 

      else  

        GPIO_SetBits(GPIOC, GPIO_Pin_9); 

    } 

    GPIO_SetBits(GPIOC, GPIO_Pin_8); 

    USART_ClearITPendingBit(USART1, USART_IT_RXNE); 

} 


