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Vhodno izhodne naprave

Laboratorijska vaja 6 - VP 6

STM32F4 ïADC, PWM, SPI-Accel, 

I2C, Tracing, Osciloskop
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VIN projekt  - VP6: STM32F4 VIN Demo

Â Osveģitev: STM32F4

Â CubeIDE projekt STM32F4 in V/I naprave :

ÃCubeIDE projekt, GPIO in VCOM port

ÃPWM - LED dimmer, brenļaļ

ÃSPI - LIS3DSH pospeġkomer

Ã I2C -CS43L22 zvoļni ļip

ÃADC

Â Sledenje (Ătracingñ) - CubeMonitor, osciloskop
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STM32F407 ST Discovery STM Discovery  F4 (Cortex  M4)

ÅSTM32F407VGT6 microcontroller featuring 32-bit 

ArmÈCortexÈ-M4 with FPU core, 1-Mbyte Flash memory and 

192-Kbyte RAM in an LQFP100 package

ÅUSB OTG FS

ÅST MEMS 3-axis accelerometer

ÅST-MEMS audio sensor omni-directional digital microphone

ÅAudio DAC with integrated class D speaker driver

ÅUser and reset push-buttons

ÅEight LEDs:

ÅLD1 (red/green) for USB communication

ÅLD2 (red) for 3.3 V power on

ÅFour user LEDs, LD3 (orange), LD4 (green), LD5 (red) 

and LD6 (blue)

ÅBoard connectors:

ÅUSB with Micro-AB

ÅStereo headphone output jack

Å2.54 mm pitch extension header for all LQFP100 I/Os 

for quick connection to prototyping board and easy 

probing

ÅExternal application power supply: 3 V and 5 V

STM32

VIN Projekt ï Osnovna platforma

STM32F4STM32F4
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STM32F407VG

STM32F4STM32F4
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3.3V !!!STM32F4DISCOVERY

STM32F4STM32F4
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3.3V !!!
STM32F4DISCOVERY

STM32F4STM32F4
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Prikljuļitev :

Å Mini USB  priklop na krajġi stranici, svetita rdeļi LED diodi

Å Micro USB priklop (VCom port)

Poseben zaļetni projekt za STM32F4 (e-uļilnica) :

Å dodajanje vsebine ( main.c ):

Delo na STM32F4 razvojnem sistemu

Mini USB

Mikro USB 

VCom-port

Lastni viri :

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples

https://github.com/LAPSyLAB/ORLab -STM32

STM32F4STM32F4

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects
https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples
https://github.com/LAPSyLAB/ORLab-STM32
https://github.com/LAPSyLAB/ORLab-STM32
https://github.com/LAPSyLAB/ORLab-STM32
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/* USER CODE BEGIN 2 */

RCC- >AHB1ENR|= 0x08;                 
// Enable clock for GPIOD
  GPIOD- >MODER |= 0x01000000;        // 
MODE Register: bit 12 == out

  /* USER CODE END 2 */

  /* Infinite  loop  */
  /* USER CODE BEGIN WHILE */
  while  (1)
  {

GPIOD- >ODR^= 0x1000 ;            // 
Toggle  PD12

/* USER CODE END WHILE */

    /* USER CODE BEGIN 3 */
    for  ( int  i=0; i<0x1000000; i++) {};    
// waste  some time
  }
  /* USER CODE END 3 */

Osnovni projekt CubeIDE ï GPIO ï razliļni nivoji programiranja

Baremetal - zbirnik Baremetal - C HAL - C

/* Infinite  loop  */
  /* USER CODE BEGIN WHILE */
  while  (1)
  {

 HAL_GPIO_TogglePin (GPIOD, GPIO_PIN_12);

   /* USER CODE END WHILE */

    /* USER CODE BEGIN 3 */
  HAL_Delay (1000);
  }
  /* USER CODE END 3 */

void HAL_GPIO_TogglePin( GPIO_TypeDef* GPIOx, 
uint16_t  GPIO_Pin)
{
  uint32_t  odr ;

  /* Check the  parameters  */
assert_param(IS_GPIO_PIN(GPIO_Pin));

/* get current Ouput Data Register value 
*/
  odr  = GPIOx- >ODR;

/* Set selected pins that were at low 
level, and reset ones that were high */
  GPIOx- >BSRR = (( odr  & GPIO_Pin) << 
GPIO_NUMBER) | (~odr  & GPIO_Pin);
}

https://github.com/LAPSyLAB/ORLab-

STM32/tree/main/GPIO_LEDs

https://github.com/LAPSyLAB/STM32F4_Discovery_

VIN_Projects/tree/main/LED_GPIO_C_Baremetal_C

https://github.com/LAPSyLAB/STM32F4_Discov

ery_VIN_Projects/tree/main/LED_Blink_Demo

STM32F4STM32F4

VINVIN
RA, ORRA, OR

https://github.com/LAPSyLAB/ORLab-STM32/tree/main/GPIO_LEDs
https://github.com/LAPSyLAB/ORLab-STM32/tree/main/GPIO_LEDs
https://github.com/LAPSyLAB/ORLab-STM32/tree/main/GPIO_LEDs
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_GPIO_C_Baremetal_C
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_GPIO_C_Baremetal_C
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_Blink_Demo
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_Blink_Demo
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Vzpostavitev zaļetnega projekta :

Å Uvoz obstojeļega

Å Open projects from File System

Å Select project(s)

Å Nov projekt Cube MX

Å Kopiranje obstojeļega

        

Prevajanje, zagon :

Å Project -> Build Project

Å Run -> Debug

Å Step (Into,Over), Breakpoints

Delo v CubeIDE
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Kopiranje/preimenovanje projekta :

Å Kopiranje projekta Cube MX I:

Å Znotraj CubeIDE

Å Kopiranje projekta Cube MX II:

Å Uporaba orodja

Kopiranje CubeIDE projekta z CubeMX .ioc datoteko
1) Edit > Copy.
2) Edit > Paste.
3) Preimenuj.ioc datoteko.
пύ ½ōǊƛǑƛ Debug.launch datoteko.
5) Project >Clean.
6) Generiraj kodo s CubeMX.
7) Project > Build Project.
8) Debug As Stm32 Application.
9) Debug aplikacije.

Skopiram, preimenujem iocΣ ƎŜƴŜǊƛǊŀƳ ƪƻŘƻΣ ōǊƛǑŜƳ Debug.launch, clean in build

CubeIDE ï delo s projekti

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/tree/main/Documentation/CubeIDE      

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/tree/main/Documentation/CubeIDE
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Vir: UM2217 - HAL and Low-layer drivers
tǊƻƎǊŀƳǎƪŀ ƪƴƧƛȌƴƛŎŀ

Vsebuje predpripravljene 
funkcije za delo s sistemskimi 
in V/I napravami.

STM32F4STM32F4
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3.3V !!!
STM32F4DISCOVERY

STM32F4STM32F4
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VIN projekt  - VP6: STM32F4 VIN Demo

Â Osveģitev: STM32F4

Â CubeIDE projekt STM32F4 in V/I naprave :

ÃCubeIDE projekt, GPIO in VCOM port

ÃPWM - LED dimmer, brenļaļ

ÃSPI - LIS3DSH pospeġkomer

Ã I2C - CS43L22 zvoļni ļip

ÃADC

Â Sledenje (Ătracingñ) - CubeMonitor, osciloskop
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CubeIDE ï Vzpostavitev novega projekta

Nov projekt  : 

1 - New1 - New

2 ï Poiġļi ploġļo2 ï Poiġļi ploġļo

3 ï Izberi ploġļo - 

Next

3 ï Izberi ploġļo - 

Next

STM32F4STM32F4
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Osnovni projekt CubeIDE ï CubeMX 

Konfiguracija : prikljuļki, knjiģnice STM32F4 

4 ï Preveri 

nastavitve

4 ï Preveri 

nastavitve

STM32F4STM32F4



VIN - LV         16      É Rozman,Ġkraba, FRI

Osnovni projekt CubeIDE ï USB Virtual COM Port

Konfiguracija :  USB Device,CDC Class = Virtual COM Port

5 ï USB 

Device

5 ï USB 

Device

6 ï VCP

ĂVirt. COM Portñ

6 ï VCP

ĂVirt. COM Portñ

STM32F4STM32F4
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Osnovni projekt CubeIDE ï USB Virtual COM Port

Konfiguracija :  USB Device,CDC Class = Virtual COM Port

6a ï 

generiranje 

kode

6a ï 

generiranje 

kode

STM32F4STM32F4
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/* Infinite  loop  */
/* USER CODE BEGIN WHILE */

  while  (1)
  {
 snprintf ( SendBuffer,BUFSIZE, "Hello World [%d ] \ r \ n" ,Counter ++);
  CDC_Transmit _FS(SendBuffer , strlen ( SendBuffer ));

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
  HAL_Delay (1000);
  }

/* USER CODE END 3 */

/* Private  variables  ------------ */

/* USER CODE BEGIN PV */
#define  BUFSIZE 256
char  SendBuffer [BUFSIZE];
int  Counter ;
/* USER CODE END PV */

Osnovni projekt CubeIDE ï USB Virtual COM Port 

Program :  za poġiljanje po USB Virtual COM Port

7 ï USB 

VCP koda

7 ï USB 

VCP koda

9 ï Debug  

project

9 ï Debug  

project

8 ï Build  

project

8 ï Build  

project

STM32F4STM32F4
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Osnovni projekt CubeIDE ï USB Virtual COM Port 

Program :  sprejem na PC strani (povezava z Micro-USB kablom)

VCOM port : ĂUSB 

Serial  Deviceñ

VCOM port : ĂUSB 

Serial  Deviceñ

STM32F4STM32F4
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Prevajanje, zagon :

Å Project -> Build Project

Å Run -> Debug

Å Step (Into,Over), Breakpoints

CubeIDE ï Zagon, debug

Build  <->Debug  

project , é

Build  <->Debug  

project , é
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GPIO Krmilnik

STM32F4STM32F4
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STM32F4STM32F4

Vir: RM0090 Reference manual
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GPIO krmilnik ï vhod/izhod

Potrebni koraki za krmiljenje izhoda:

1. RCC_AHB1ENR(Peripheral Clock Register): b3=1 .. Port D Enable

2. MODER (Mode Register): 01: General purpose output mode 

3. Default vrednosti ģe ustrezne v registrih :
OTYPER (Output TYPE Register): 0: Output push -pull (reset state)

OSPEEDR (Output SPEED Register): 00 ï Low speed  (reset state)

PUPDR (Pull  Up/Down Register): 00 ï No pull  (reset state)

4. doloļi stanje izhoda s pisanjem v  ODR ali BSRR (nastavljamo na 1/0)

STM32F4STM32F4
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/* USER CODE BEGIN 2 */

RCC- >AHB1ENR|= 0x08;                 
// Enable clock for GPIOD
  GPIOD- >MODER |= 0x01000000;        // 
MODE Register: bit 12 == out

  /* USER CODE END 2 */

  /* Infinite  loop  */
  /* USER CODE BEGIN WHILE */
  while  (1)
  {

GPIOD- >ODR^= 0x1000 ;            // 
Toggle  PD12

/* USER CODE END WHILE */

    /* USER CODE BEGIN 3 */
    for  ( int  i=0; i<0x1000000; i++) {};    
// waste  some time
  }
  /* USER CODE END 3 */

Osnovni projekt CubeIDE ï GPIO ï razliļni mogoļi nivoji programiranja

Baremetal - zbirnik Baremetal - C HAL - C

/* Infinite loop */
  /* USER CODE BEGIN WHILE */
  while  (1)
  {

 HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_12);

   /* USER CODE END WHILE */

    /* USER CODE BEGIN 3 */
  HAL_Delay(1000);
  }
  /* USER CODE END 3 */

void HAL_GPIO_TogglePin( GPIO_TypeDef* GPIOx, 
uint16_t  GPIO_Pin)
{
  uint32_t  odr ;

  /* Check the  parameters  */
assert_param(IS_GPIO_PIN(GPIO_Pin));

/* get current Ouput Data Register value 
*/
  odr  = GPIOx- >ODR;

/* Set selected pins that were at low 
level, and reset ones that were high */
  GPIOx- >BSRR = (( odr  & GPIO_Pin) << 
GPIO_NUMBER) | (~odr  & GPIO_Pin);
}

https://github.com/LAPSyLAB/ORLab-

STM32/tree/main/GPIO_LEDs

https://github.com/LAPSyLAB/STM32F4_Discovery_

VIN_Projects/tree/main/LED_GPIO_C_Baremetal_C

https://github.com/LAPSyLAB/STM32F4_Discov

ery_VIN_Projects/tree/main/LED_Blink_Demo

STM32F4STM32F4

https://github.com/LAPSyLAB/ORLab-STM32/tree/main/GPIO_LEDs
https://github.com/LAPSyLAB/ORLab-STM32/tree/main/GPIO_LEDs
https://github.com/LAPSyLAB/ORLab-STM32/tree/main/GPIO_LEDs
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_GPIO_C_Baremetal_C
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_GPIO_C_Baremetal_C
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_Blink_Demo
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_Blink_Demo
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Osnovni projekt CubeIDE ï GPIO ï tipka, LED diode

HAL - C
/* USER CODE BEGIN PV */
#define  BUFSIZE 256
char  SendBuffer [BUFSIZE];
int  Counter ;
int KeyState =0;

/* USER CODE END PV */

/* Infinite  loop  */
  /* USER CODE BEGIN WHILE */
  while  (1)
  {

HAL_GPIO_TogglePin (GPIOD, GPIO_PIN_12);
HAL_GPIO_TogglePin (GPIOD, GPIO_PIN_13);
HAL_GPIO_TogglePin (GPIOD, GPIO_PIN_14);

KeyState = HAL_GPIO_ReadPin(GPIOA, GPIO_PIN_0);
HAL_GPIO_WritePin(GPIOD, GPIO_PIN_15, KeyState );

snprintf ( SendBuffer,BUFSIZE, "Hello World [%d]: Key:%d \ r \ n" ,Counter ++, KeyState );
  CDC_Transmit _FS(SendBuffer , strlen ( SendBuffer ));

    /* USER CODE END WHILE */

    /* USER CODE BEGIN 3 */
  HAL_Delay (1000);
  }
  /* USER CODE END 3 */

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/STM32_USB_Key_LED

STM32F4STM32F4

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/STM32_USB_Key_LED
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VIN projekt  - VP6: STM32F4 VIN Demo

Â Osveģitev: STM32F4

Â CubeIDE projekt STM32F4 in V/I naprave :

ÃCubeIDE projekt, GPIO in VCOM port

ÃPWM - LED dimmer, brenļaļ

ÃSPI - LIS3DSH pospeġkomer

Ã I2C - CS43L22 zvoļni ļip

ÃADC

Â Sledenje (Ătracingñ) - CubeMonitor, osciloskop
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Variacije ĂDuty Cycleñ:

Å LED Ădimmerñ

Å krmiljenje hitrosti motorjev

Å Ăenostavniñ DAC ï povpreļje

Å kodiranje podatkov

Timer - Counter  

(ļasovnik - ġtevec)
Â Obiļajno veļ enakovrednih kanalov 

Â Uporabni za 

- ġtetje dogodkov (Capture) 

- tvorjenje ļasovnih signalov (Waveform)

- zakasnitve (DELAY s ļasovnikom !)

- merjenje intervalov

- periodiļne prekinitve

- tvorba signalov s pulzno ġirinsko modulacijo (PWM)

Variacije periode: 

Å krmiljenje servo motorjev

Å pribliģek sinusnih tonov (50% duty)

Å primer: nota C2 = 262Hz, 

perioda T=1/262=3.8ms

Å izhod: brenļaļ
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STM32F4 ï PWM signali za LED diode (LED dimmer)

HAL - C

CubeMX :
1. New project -> STM32 Project -> Board -> 407DISC1
2. CubeMX: Spremeniti USB Host v USB Device :

Connectivity -> USB_OTG_FS -> Mode v Device Only
Middleware   -> DEVICE_USB in Class Virtual Com Port

3. Spremeniti pinePD12-PD15 (LED diode) v TIM4_CH1-4
tim4 Vse kanale spremeniti na PWM GenerationCH1-4

4. Clock :
¦Ǌŀ ǑǘŜǾŎŀ Ґ м aIȊ

Prescaler(PSC - 16 bits value) = 84-1 = 83   (clock1Mhz)
(PSC - 16 bits value) must be between 0 and 65 535

tŜǊƛƻŘŀ ǑǘŜǘƧŀ ƧŜ млл όduty cycle pa lahko 0-100)
Counter Period = 100-1 = 99
(AutoReload Register - 16 bits value ) 

STM32F4STM32F4
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Osnovni projekt CubeIDE ï GPIO ï PWM, LED diode
HAL - C

/* USER CODE BEGIN PV */
#define BUFSIZE 256
char SendBuffer [BUFSIZE];
int Counter;
int KeyState =0;
int Duty=0;
/* USER CODE END PV */

/* USER CODE BEGIN 2 */

HAL_TIM_PWM_Start(&htim4, TIM_CHANNEL_1);
HAL_TIM_PWM_Start(&htim4, TIM_CHANNEL_2);
HAL_TIM_PWM_Start(&htim4, TIM_CHANNEL_3);
HAL_TIM_PWM_Start(&htim4, TIM_CHANNEL_4);

  /* USER CODE END 2 */

/* Infinite  loop  */
  /* USER CODE BEGIN WHILE */
  while  (1)
  {

htim4. Instance - >CCR1= Duty;
htim4. Instance - >CCR2= 100 - Duty;
htim4. Instance - >CCR3= Duty;
htim4. Instance - >CCR4= 100 - Duty;

KeyState  = HAL_GPIO_ReadPin(GPIOA, GPIO_PIN_0);

snprintf ( SendBuffer ,BUFSIZE, "Hello World [%d]: Key:%d Duty:%d \ r \ n" , Counter ++, KeyState ,Duty);
CDC_Transmit _FS(SendBuffer , strlen ( SendBuffer ));
/* USER CODE END WHILE */

    /* USER CODE BEGIN 3 */
Duty = (Duty + 10) ;
if (Duty > 100 )
Duty = 0;

HAL_Delay(1000);
  }
  /* USER CODE END 3 */

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_PWM_Demo

STM32F4STM32F4

CubeMX :
1. New project -> STM32 Project -> Board -> 407DISC1
2. CubeMX: Spremeniti USB Host v USB Device :

Connectivity -> USB_OTG_FS -> Mode v Device Only
Middleware   -> DEVICE_USB in Class Virtual Com Port

3. Spremeniti pinePD12-PD15 (LED diode) v TIM4_CH1-4
tim4 Vse kanale spremeniti na PWM GenerationCH1-4

4. Clock :
¦Ǌŀ ǑǘŜǾŎŀ Ґ м aIȊ

Prescaler(PSC - 16 bits value) = 84-1 = 83   (clock1Mhz)
(PSC - 16 bits value) must be between 0 and 65 535

tŜǊƛƻŘŀ ǑǘŜǘƧŀ ƧŜ млл όduty cycle pa lahko 0-100)
Counter Period = 100-1 = 99
(AutoReload Register - 16 bits value ) 

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_PWM_Demo
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Osnovni projekt CubeIDE ï GPIO ï PWM, LED diode

HAL - C

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_PWM_Demo

STM32F4STM32F4

Max Duty

Min Duty

Max Duty

Min Duty

/* USER CODE BEGIN PV */
#define BUFSIZE 256
char SendBuffer [BUFSIZE];
int Counter;
int KeyState =0;
int Duty=0;
/* USER CODE END PV */

/* USER CODE BEGIN 2 */

HAL_TIM_PWM_Start(&htim4, TIM_CHANNEL_1);
HAL_TIM_PWM_Start(&htim4, TIM_CHANNEL_2);
HAL_TIM_PWM_Start(&htim4, TIM_CHANNEL_3);
HAL_TIM_PWM_Start(&htim4, TIM_CHANNEL_4);

  /* USER CODE END 2 */

/* Infinite  loop  */
  /* USER CODE BEGIN WHILE */
  while  (1)
  {

htim4. Instance - >CCR1= Duty;
htim4. Instance - >CCR2= 100 - Duty;
htim4. Instance - >CCR3= Duty;
htim4. Instance - >CCR4= 100 - Duty;

KeyState  = HAL_GPIO_ReadPin(GPIOA, GPIO_PIN_0);

snprintf ( SendBuffer ,BUFSIZE, "Hello World [%d]: Key:%d Duty:%d \ r \ n" , Counter ++, KeyState ,Duty);
CDC_Transmit _FS(SendBuffer , strlen ( SendBuffer ));
/* USER CODE END WHILE */

    /* USER CODE BEGIN 3 */
Duty = (Duty + 10) ;
if (Duty > 100 )
Duty = 0;

HAL_Delay(1000);
  }
  /* USER CODE END 3 */

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_PWM_Demo
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Vezava brenļaļa

Prikljuļitev na STM32 :  1 x PWM izhod za brenļaļ (PA15), 1 x GND
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STM32F4 ï PWM signali/melodija za brenļaļa (Buzzer)

HAL - C
Brencac se prikljuci na PA15 (TIM2->CH1) in GND

CubeMX :
1. New project -> STM32 Project -> Board -> 407DISC1
2. CubeMX: SpremenitiUSB Host v USB Device :
Connectivity -> USB_OTG_FS -> Mode v Device Only
Middleware   -> DEVICE_USB in Class Virtual Com Port

3. Spremeniti pin PA15 v TIM2->CH1
tim2 kanal 1 spremeniti na PWM GenerationCH1

4. Clock :
¦Ǌŀ ǑǘŜǾŎŀ Ґ м aIȊ
Prescaler(PSC - 16 bits value) =84-1 = 83   (clock 1Mhz)
tŜǊƛƻŘŀ ǑǘŜǘƧŀ ǎŜ ōƻ Řƻƭƻőŀƭŀ ƎƭŜŘŜ ƴŀ ƴƻǘƻ όduty cycle je vedno 50%)
Counter Period (AutoReload Register - 16 bits value ) 
         !ww Ґ млллллл όǳǊŀ ǑǘŜǾŎŀύ κ Frekv.note[Hz]
         CCR1 bo vedno ARR/2  (50% duty cycle)

±Ŝő ƛƴŦƻǊƳŀŎƛƧ Υ .ŜǊƛaŜΦǘȄǘ

STM32F4STM32F4

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/Buzzer_PWM_Demo

melody.h

Nota:

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/Buzzer_PWM_Demo
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STM32F4 ï PWM signal/ton za brenļaļa (Buzzer)

HAL - C

/* USER CODE BEGIN WHILE */
while  (1)
{
htim4. Instance - >CCR1 = Duty;
htim4. Instance - >CCR2 = 100 - Duty;
htim4. Instance - >CCR3 = Duty;
htim4. Instance - >CCR4 = 100 - Duty;

KeyState  = HAL_GPIO_ReadPin(GPIOA, GPIO_PIN_0);

NotePeriod = ( int )(1000000/ NoteFreq ); // Already prescaled to 1 MHz
setPWM(htim2, TIM_CHANNEL_1, NotePeriod , NotePeriod /2);

snprintf ( SendBuffer ,BUFSIZE, "Hello World [%d]: Key:%d Duty:%d PWM - Freq :%d PWM- Period:%d \ r \ n" , Counter ++, KeyState ,Duty, NoteFreq , NotePeriod );

STM32F4STM32F4

/* USER CODE BEGIN 0 */
void setPWM( TIM_HandleTypeDef timer, uint32_t channel , uint16_t period, uint16_t pulse )
{
HAL_TIM_PWM_Stop(&timer, channel ); // stop generation of pwm
TIM_OC_InitTypeDef sConfigOC;
timer. Init . Period = period; // set the period duration
HAL_TIM_PWM_Init (&timer); // reinititialise with new period value
sConfigOC. OCMode= TIM_OCMODE_PWM1;
sConfigOC. Pulse = pulse ; // set the pulse duration
sConfigOC. OCPolarity = TIM_OCPOLARITY_HIGH;
sConfigOC. OCFastMode= TIM_OCFAST_DISABLE;
HAL_TIM_PWM_ConfigChannel (&timer, & sConfigOC, channel );
HAL_TIM_PWM_Start(&timer, channel ); // start pwmgeneration
}
/* USER CODE END 0 */

/* USER CODE BEGIN PV */
ƛ
int NoteFreq = 440 ; // Note A4 = 440 Hz
int NotePeriod ; //Already prescaled to 1 MHz

/* USER CODE END PV */

/* USER CODE BEGIN 2 */
ƛ
HAL_TIM_PWM_Start(&htim2, TIM_CHANNEL_1);
/* USER CODE END 2 */
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STM32F4 ï PWM signali/melodija za brenļaļa (Buzzer)

HAL - C

/* Infinite  loop  */

  /* USER CODE BEGIN WHILE */

  while  (1)

  {

melodyCount = sizeof ( melodySizes )/ sizeof ( uint32_t );

  for ( melodyIndex  = 0; melodyIndex  < melodyCount ; melodyIndex ++)

  {

  for ( noteIndex  = 0; noteIndex  < melodySizes [ melodyIndex ]; noteIndex ++)

    {

//    buzzerSetNewFrequency ( melody[ melodyIndex ][ noteIndex ]);

  NoteFreq  = melody[ melodyIndex ][ noteIndex ];

if ( NoteFreq == 0) NoteFreq = 1;

ARR_period = ( int )(1000000/ NoteFreq );  //Already prescaled to 1 MHz

setPWM(htim2, TIM_CHANNEL_1, ARR_period, ARR_period/2);

  Delaymsecs = noteDurations [ melodyIndex ][ noteIndex ] * melodySlowfactor [ melodyIndex ];

  HAL_Delay( Delaymsecs);

    }

snprintf (SendBuffer,BUFSIZE, " \ r \ n\ r \ nEnd of Melody[%d] \ r \ n\ r \ n" ,melodyIndex);

      CDC_Transmit_FS( SendBuffer, strlen ( SendBuffer ));

  }

ƛ

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/Buzzer_PWM_Demo

STM32F4STM32F4

Melody.h :
//##############**"Crazy Frog" song of Crazy frog album**##############//
const uint32_t CrazyFrog_notes [] = {
  NOTE_D4, 0, NOTE_F4, NOTE_D4, 0, NOTE_D4, NOTE_G4, NOTE_D4, NOTE_C4,

NOTE_D4, 0, NOTE_A4, NOTE_D4, 0, NOTE_D4, NOTE_AS4, NOTE_A4, NOTE_F4,
  NOTE_D4, NOTE_A4, NOTE_D5, NOTE_D4, NOTE_C4, 0, NOTE_C4, NOTE_A3, NOTE_E4, 
NOTE_D4,
  0,NOTE_D4,NOTE_D4
};

const uint32_t CrazyFrog_durations [] = {
  8, 8, 6, 16, 16, 16, 8, 8, 8,
  8, 8, 6, 16, 16, 16, 8, 8, 8,
  8, 8, 8, 16, 16, 16, 16, 8, 8, 2,
  8,4,4
};
//###########End of Crazy  Frog#############//

Melody.h :
const  uint32_t * melody[] ={ marioMelody , secondMelody , 
Titanic_Melody,Pirates_notes,CrazyFrog_notes };
const uint32_t * noteDurations [] = { marioDuration , secondDuration , 
Titanic_duration,Pirates_durations,CrazyFrog_durations };
const uint16_t melodySlowfactor [] ={15, 30, 20, 20, 20};

const  uint32_t  melodySizes [] ={ sizeof ( marioMelody )/ sizeof ( uint32_t ),
sizeof ( secondDuration )/ sizeof ( uint32_t ),
sizeof ( Titanic_duration )/ sizeof ( uint32_t ),
sizeof ( Pirates_durations )/ sizeof ( uint32_t ),
sizeof ( CrazyFrog_durations )/ sizeof ( uint32_t )};

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/Buzzer_PWM_Demo
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/* Infinite  loop  */

  /* USER CODE BEGIN WHILE */

  while  (1)

  {

melodyCount = sizeof ( melodySizes )/ sizeof ( uint32_t );

  for ( melodyIndex  = 0; melodyIndex  < melodyCount ; melodyIndex ++)

  {

  for ( noteIndex  = 0; noteIndex  < melodySizes [ melodyIndex ]; noteIndex ++)

    {

//    buzzerSetNewFrequency ( melody[ melodyIndex ][ noteIndex ]);

  NoteFreq  = melody[ melodyIndex ][ noteIndex ];

if ( NoteFreq == 0) NoteFreq = 1;

ARR_period = ( int )(1000000/ NoteFreq );  //Already prescaled to 1 MHz

setPWM(htim2, TIM_CHANNEL_1, ARR_period, ARR_period/2);

  Delaymsecs = noteDurations [ melodyIndex ][ noteIndex ] * melodySlowfactor [ melodyIndex ];

  HAL_Delay( Delaymsecs);

    }

snprintf (SendBuffer,BUFSIZE, " \ r \ n\ r \ nEnd of Melody[%d] \ r \ n\ r \ n" ,melodyIndex);

      CDC_Transmit_FS( SendBuffer, strlen ( SendBuffer ));

  }

ƛ

STM32F4, H7 ï PWM signali/melodija za brenļaļa (Buzzer)

HAL - C

STM32F4STM32F4

Melody.h :
//  Zapisi not v [Hz]
#define  NOTE_C4  262
#define  NOTE_CS4 277
#define  NOTE_D4  294
#define  NOTE_DS4 311
#define  NOTE_E4  330
#define  NOTE_F4  349
#define  NOTE_FS4 370
#define  NOTE_G4  392
#define  NOTE_GS4 415
#define  NOTE_A4  440

//  Zapisi melodij v notah [Hz] in trajanju
//##############**"Crazy Frog" song of Crazy frog 
album**##############//
const uint32_t CrazyFrog_notes [] = {
  NOTE_D4, 0, NOTE_F4, NOTE_D4, 0, NOTE_D4, NOTE_G4, 
NOTE_D4, NOTE_C4,

NOTE_D4, 0, NOTE_A4, NOTE_D4, 0, NOTE_D4, NOTE_AS4, 
NOTE_A4, NOTE_F4,
  NOTE_D4, NOTE_A4, NOTE_D5, NOTE_D4, NOTE_C4, 0, 
NOTE_C4, NOTE_A3, NOTE_E4, NOTE_D4,
  0,NOTE_D4,NOTE_D4
};

const uint32_t CrazyFrog_durations [] = {
  8, 8, 6, 16, 16, 16, 8, 8, 8,
  8, 8, 6, 16, 16, 16, 8, 8, 8,
  8, 8, 8, 16, 16, 16, 16, 8, 8, 2,
  8,4,4
};
//###########End of Crazy  Frog#############//

Melody.h :
const  uint32_t * melody[] ={ marioMelody , secondMelody , 
Titanic_Melody,Pirates_notes,CrazyFrog_notes };
const uint32_t * noteDurations [] = { marioDuration , secondDuration , 
Titanic_duration,Pirates_durations,CrazyFrog_durations };
const uint16_t melodySlowfactor [] ={15, 30, 20, 20, 20};

const  uint32_t  melodySizes [] ={ sizeof ( marioMelody )/ sizeof ( uint32_t ),
sizeof ( secondDuration )/ sizeof ( uint32_t ),
sizeof ( Titanic_duration )/ sizeof ( uint32_t ),
sizeof ( Pirates_durations )/ sizeof ( uint32_t ),
sizeof ( CrazyFrog_durations )/ sizeof ( uint32_t )};

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/Buzzer_PWM_Demo

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/Buzzer_PWM_Demo
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VIN projekt  - VP6: STM32F4 VIN Demo

Â Osveģitev: STM32F4

Â CubeIDE projekt STM32F4 in V/I naprave :

ÃCubeIDE projekt, GPIO in VCOM port

ÃPWM - LED dimmer, brenļaļ

ÃSPI - LIS3DSH pospeġkomer

Ã I2C - CS43L22 zvoļni ļip

ÃADC

Â Sledenje (Ătracingñ) - CubeMonitor, osciloskop
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GradivaVP 6 - STM32 CubeIDE, SPI in LIS3DSH 

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/blob/main/STM32F407_Discovery_kit/LIS3DSH.pdf

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/blob/main/STM32F407_Discovery_kit/LIS3DSH.pdf
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CubeMX nastavitve : 

VP 6 - STM32 CubeIDE, SPI in LIS3DSH 

spi.c :

/* USER CODE END SPI1_Init 1 */
  hspi1. Instance  = SPI1;
  hspi1. Init . Mode = SPI_MODE_MASTER;
  hspi1. Init . Direction  = SPI_DIRECTION_2LINES;
  hspi1. Init . DataSize  = SPI_DATASIZE_8BIT;

hspi1. Init . CLKPolarity = SPI_POLARITY_LOW;
hspi1. Init . CLKPhase = SPI_PHASE_1EDGE;

  hspi1. Init . NSS = SPI_NSS_SOFT;
  hspi1. Init . BaudRatePrescaler  = SPI_BAUDRATEPRESCALER_256;

hspi1. Init . FirstBit = SPI_FIRSTBIT_MSB;
  hspi1. Init . TIMode = SPI_TIMODE_DISABLE;
  hspi1. Init . CRCCalculation  = SPI_CRCCALCULATION_DISABLE;
  hspi1. Init . CRCPolynomial  = 10;
  if  ( HAL_SPI_Init (&hspi1) != HAL_OK)
  {
    Error_Handler ();
  }
  /* USER CODE BEGIN SPI1_Init 2 */

Spremenimo iz 2 v 256 
ƽÐÏéÁÓÎÅÊĪÁ ËÏÍÕÎÉËÁÃÉÊÁƾ
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Gradiva

VP 6 - STM32 SPI1 in LIS3DSH - program

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/blob/main/Documentation/STM32F407_Discovery_kit/LIS3DSH.pdf

// Config  accelerometer
  // Read WHOAMI register
  HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_RESET);

outdata [0] = 0x0f | 0x80 ;  // read whoami
  HAL_SPI_TransmitReceive (&hspi1, & outdata , & indata , 2, HAL_MAX_DELAY);
  lis_id  = indata [1];
  HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_SET);

// Write to CTRL register (enable 3 axes meaurements on 25Hz)

  HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_RESET);
outdata [0] = 0x20 ;  // switch on axes
outdata [1] = 0x47 ;

  HAL_SPI_TransmitReceive (&hspi1, & outdata , & indata , 2, HAL_MAX_DELAY);
  HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_SET);

Write  to

Read from

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/blob/main/Documentation/STM32F407_Discovery_kit/LIS3DSH.pdf
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GradivaVP 6 - STM32 CubeIDE, SPI in LIS3DSH 

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/blob/main/Documentation/STM32F407_Discovery_kit/LIS3DSH.pdf

// Read x,y,z  axes
outdata [0] = 0x29 | 0x80  ;  // read x
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_RESET);

  HAL_SPI_TransmitReceive (&hspi1, & outdata , & indata , 2, HAL_MAX_DELAY);
AccelX = indata [1];

outdata [0] = 0x2B | 0x80  ;  // read y
  HAL_SPI_TransmitReceive (&hspi1, & outdata , & indata , 2, HAL_MAX_DELAY);

AccelY = indata [1];

outdata[0] = 0x2D | 0x80  ;  // read z
  HAL_SPI_TransmitReceive (&hspi1, & outdata , & indata , 2, HAL_MAX_DELAY);

HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_SET);
AccelZ = indata [1];

Write  to

Read from

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/blob/main/Documentation/STM32F407_Discovery_kit/LIS3DSH.pdf
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main.c :  dodana koda

/* USER CODE BEGIN PV */
#define  BUFSIZE 256
char SendBuffer [BUFSIZE];
int Counter ;
int  KeyState =0;

// Global variables
uint8_t indata [2];
uint8_t outdata [2] = {0,0};
uint8_t lis_id ;
int8_t AccelX ;
int8_t AccelY ;
int8_t AccelZ ;

HAL_StatusTypeDef SPIStatus ;

/* USER CODE END PV */

VP 6 - STM32 CubeIDE, SPI in LIS3DSH 

/* USER CODE BEGIN 2 */

// Config accelerometer
// Read WHOAMI register
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_RESET);
outdata [0] = 0x0f | 0x80 ;  // read whoami
HAL_SPI_TransmitReceive (&hspi1, & outdata , & indata , 2, 

HAL_MAX_DELAY);
lis_id = indata [1];
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_SET);

HAL_Delay(500);

// Set CTRL register 0x47 - > [0x20]
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_RESET);
outdata [0] = 0x20 ;  // switch on axes
outdata [1] = 0x47 ;
HAL_SPI_TransmitReceive (&hspi1, & outdata , & indata , 2, 

HAL_MAX_DELAY);
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_SET);

HAL_Delay(500);
outdata [1] = 0x00 ;

  /* USER CODE END 2 */

/* Infinite  loop  */
  /* USER CODE BEGIN WHILE */
  while  (1)
  {

// Read x,y,z  axes
outdata [0] = 0x29 | 0x80  ;  // read x
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_RESET);

  HAL_SPI_TransmitReceive (&hspi1, & outdata , & indata , 2, HAL_MAX_DELAY);
AccelX = indata [1];

outdata [0] = 0x2B | 0x80  ;  // read y
  HAL_SPI_TransmitReceive (&hspi1, & outdata , & indata , 2, HAL_MAX_DELAY);

AccelY = indata [1];

outdata[0] = 0x2D | 0x80  ;  // read z
  HAL_SPI_TransmitReceive (&hspi1, & outdata , & indata , 2, HAL_MAX_DELAY);

HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_SET);
AccelZ = indata [1];

ƛ

snprintf ( SendBuffer ,BUFSIZE, "Hello World [%d]: Key:%d Duty:%d PWM - Freq :%d PWM- Period:%d 
Accel [ID:%02x] X:%04d Y:%d 
Z:%04d\ r \ n" , Counter ++, KeyState ,Duty, NoteFreq , NotePeriod ,lis_id, AccelX , AccelY , AccelZ );
  CDC_Transmit _FS(SendBuffer , strlen ( SendBuffer ));

    /* USER CODE END WHILE */

SpremenljivkeSpremenljivke

InicializacijaInicializacija

Glavna zankaGlavna zanka

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/STM32_SPI_LIS302DL_Basic

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/STM32_SPI_LIS302DL_Basic
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VP 6 - STM32 CubeIDE, SPI in LIS3DSH - Osciloskop 

X- Accel : 5 Y- Accel : - 1 Y- Accel : 67

SCK

MOSI

MISO

MISO MISO MISO

SCK SCK

0 0 0 0 0 1 0 1
1 1 1 1 1 1 1 1 0 1 0 0 0 0 1 1


