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Vhodno izhodne naprave

Laboratorijska vaja 10

STM32H7 – Generator signalov
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Laboratorijska vaja 10

STM32H7 – Generator signalov - Izziv

Osvežitev STM32H7

Izzivi:

◼ PWM PA3

◼ UART PB14

◼ SPI PD3(SCK), PI3 (MOSI)

◼ I2C PD12(SCL),  PD13(SDA)

◼ CANBUS  CN1 (FDCAN1) CAN-L, CAN-H
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STM32H750B – DISCOVERY StMod+ konektor

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html

Pravilna priključitev

Nepravilna priključitev

STM32H7

3.3V !!!

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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3.3V !!!
STM32H750B – DISCOVERY StMod+ konektor
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3.3V !!!
STM32H750B – DISCOVERY StMod+ konektor
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3.3V !!!
STM32H750B – DISCOVERY CANBUS konektorja
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Laboratorijska vaja 10

STM32H7 – Generator signalov

Osvežitev STM32H7

Izzivi:

◼ UART PB14

◼ PWM PA3

◼ SPI  PD3(SCK), PI3 (MOSI)

◼ I2C  PD12(SCL),  PD13(SDA)

◼ CANBUS  CN1 (FDCAN1) CAN-L, CAN-H
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Izzivi - povezave
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• PWM  PA3

• UART  PB14

• SPI  PD3(SCK), PI3 (MOSI)

• I2C  PD12(SCL),  PD13(SDA)

• CANBUS  CN1 (FDCAN1)

• CAN-L, CAN-H
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Laboratorijska vaja 10

STM32H7 – Generator signalov

Osvežitev STM32H7

Izzivi:

◼ UART PB14

◼ PWM PA3

◼ SPI  PD3(SCK), PI3 (MOSI)

◼ I2C  PD12(SCL),  PD13(SDA)

◼ CANBUS  CN1 (FDCAN1) CAN-L, CAN-H
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Izhod oddajnika Vhod sprejemnika

+15V+15V

−15V−15V

−3V

−5V

+5V

+3V

0V

Logična 0

(SPACE)

Logična 1

(MARK)

Nastavitve RS232 na prikazani sliki – „7P2“:

• 7 podatkovnih bitov

• Paritetni bit

• 2 stop bita

Določite bitno hitrost prenosa in ugotovite ASCII kodo znakov, ki se prenašajo ob 
nastavitvi 8N1 (8 podatkovnih bitov, brez paritetnega bita, 2 stop bita).

    

Laboratorijska vaja 10 (LV3): Očesni vzorec, STM32H7 generator (PWM, UART, SPI, I2C, CAN)

◼ Primer poteka signala RS232 – nastavitve „7P2“: 

 Napetostna in logična nivoja
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Primer reševanja izziva:

    

?

?

?   ?   ?   ?    ?   ?    ?   ?

Laboratorijska vaja 10 (LV3): Očesni vzorec, STM32H7 generator (PWM, UART, SPI, I2C, CAN)
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Laboratorijska vaja 10

STM32H7 – Generator signalov

Osvežitev STM32H7

Izzivi:

◼ UART PB14

◼ PWM PA3

◼ SPI  PD3(SCK), PI3 (MOSI)

◼ I2C  PD12(SCL),  PD13(SDA)

◼ CANBUS  CN1 (FDCAN1) CAN-L, CAN-H
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Določite frekvenco PWM signala in ustrezno noto.

    

#define NOTE_A3 220
#define NOTE_AS3 233
#define NOTE_B3 247
#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
#define NOTE_AS4 466
#define NOTE_B4 494
#define NOTE_C5 523
#define NOTE_CS5 554
#define NOTE_D5 587
#define NOTE_DS5 622
#define NOTE_E5 659
#define NOTE_F5 698
#define NOTE_FS5 740
#define NOTE_G5 784
#define NOTE_GS5 831
#define NOTE_A5 880
#define NOTE_AS5 932
#define NOTE_B5 988

Example of a PWM signal at 50% duty cycle

Izhodišča

Laboratorijska vaja 10 (LV3): Očesni vzorec, STM32H7 generator (PWM, UART, SPI, I2C, CAN)
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Laboratorijska vaja 10

STM32H7 – Generator signalov

Osvežitev STM32H7

Izzivi:

◼ UART PB14

◼ PWM PA3

◼ SPI  PD3(SCK), PI3 (MOSI)

◼ I2C  PD12(SCL),  PD13(SDA)

◼ CANBUS  CN1 (FDCAN1) CAN-L, CAN-H
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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

Izhodišča

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/blob/main/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

// 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);

Izhodišča

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];

Izhodišča

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
charSendBuffer[BUFSIZE];
intCounter;
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];

…

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 */

Spremenljivke

Inicializacija

Glavna zanka

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

Izhodišča

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

Izhodišča
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Določite bitno hitrost prenosa in ugotovite vsebino signala SPI2 z nastavitvami: 
CPOL=0, CPHA=0, naprava LIS3DSH, …

    

SCK

MOSI

Laboratorijska vaja 10 (LV3): Očesni vzorec, STM32H7 generator (PWM, UART, SPI, I2C, CAN)
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Laboratorijska vaja 10

STM32H7 – Generator signalov

Osvežitev STM32H7

Izzivi:

◼ UART PB14

◼ PWM PA3

◼ SPI  PD3(SCK), PI3 (MOSI)

◼ I2C  PD12(SCL),  PD13(SDA)

◼ CANBUS  CN1 (FDCAN1) CAN-L, CAN-H
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❑ Signali na linijah

▪ Dodatna bita (vedno generira master) : 

• pogoj start – linija SDA preklopi iz 1 v 0 preden linija SCL preklopi iz 1 v 0

• pogoj stop - linija SDA preklopi iz 0 v 1 potem ko linija SCL preklopi iz 0 v 1

❑ Primer komunikacije

▪ Dodatni biti: 

• read/write – en bit določa prenos iz ‘master‘ v ‘slave‘ napravo (0) ali ‘master‘ zahteva 
podatek iz ‘slave‘ naprave (1).  

• ACK/NACK – vsak okvir sporočila ima bit ‘acknowledge/noacknovledge‘. Če je bil 
naslovni ali podatkovni okvir uspešno prejet je pošiljatelju vrnjen bit ACK, sicer NACK.

Izhodišča

start Naslovni 

okvir

read / 

write

ACK/ 

NACK

Podatkov

ni okvir

ACK / 

NACK

Podatkov

ni okvir

ACK / 

NACK

stop
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Dodatni biti med okvirji: 

 read/write – en bit določa prenos iz ‘master‘ v ‘slave‘ napravo (0) ali ‘master‘ 

zahteva podatek iz ‘slave‘ naprave (1).  

 ACK/NACK – vsak okvir sporočila ima bit ‘acknowledge/noacknovledge‘. Če je 

bil naslovni ali podatkovni okvir uspešno prejet je pošiljatelju vrnjen bit ACK, sicer 

NACK.

• start – linija SDA preklopi iz 1 v 0 preden linija SCL preklopi iz 1 v 0

• stop - linija SDA preklopi iz 0 v 1 potem ko linija SCL preklopi iz 0 v 1

Izhodišča
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Primer I2C komunikacije

STM32H7 - Touch

https://github.com/LAPSyLAB/S

TM32H7_Discovery_VIN_Proje

cts/tree/main/STM32H750B-

DK_I2C_Touch_Demo 

8-bitni naslovi in registri

Izhodišča

https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Touch_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Touch_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Touch_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Touch_Demo


VIN - LV         29      © Rozman,Škraba, FRI
29

Primer I2C komunikacije

STM32H7 - Touch
// Reading from address 0x38 register Vendor's Chip ID (addr. 0xA8) default value should be 0x51=81

retval = HAL_I2C_Mem_Read(&hi2c4, (0x38 << 1), 0xA8, I2C_MEMADD_SIZE_8BIT,&VendorID, 1, HAL_MAX_DELAY);

retval = HAL_I2C_Mem_Read(&hi2c4, (0x38 << 1), 0x00, I2C_MEMADD_SIZE_8BIT,&DeviceMode, 1, HAL_MAX_DELAY);
retval = HAL_I2C_Mem_Read(&hi2c4, (0x38 << 1), 0x01, I2C_MEMADD_SIZE_8BIT,&Gesture, 1, HAL_MAX_DELAY);
retval = HAL_I2C_Mem_Read(&hi2c4, (0x38 << 1), 0x02, I2C_MEMADD_SIZE_8BIT,&Status, 1, HAL_MAX_DELAY);

retval = HAL_I2C_Mem_Read(&hi2c4, (0x38 << 1), 0x03, I2C_MEMADD_SIZE_8BIT,&dataBuffer, 5, HAL_MAX_DELAY);
if (Status != 0) {

TouchX = ( (dataBuffer[0] & 0b1111) << 8) + dataBuffer[1];
TouchY = ( (dataBuffer[2] & 0b1111) << 8) + dataBuffer[3];

} else {
TouchX = 0;
TouchY = 0;

}

8-bitni naslovi in registri

https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Touch_Demo 

Izhodišča

https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Touch_Demo
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// Reading from address 0x38 register Vendor's Chip ID (addr. 0xA8) default value should be 0x51=81

retval = HAL_I2C_Mem_Read(&hi2c4, (0x38 << 1), 0xA8, I2C_MEMADD_SIZE_8BIT,&dataBuffer[5], 1, HAL_MAX_DELAY);

I2C branje

I2C Addr 0x38<<1

S
T
A
R
T

W
r
i
t
e

A
C
K I2C RegAddr 0xA8

A
C
K I2C Addr 0x38<<1

R
e
a
d

A
C
K RegValue 0x51

N
A
C
K

S
T
O
P

STM32H7

https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Basic_Demo

0 1 1 1 0 0 0 0 0 1 1 1 0 0 0 11 0 1 0 1 0 0 0 0 1 0 1 0 0 0 1

Primer I2C komunikacije

STM32H7 - Touch

Izhodišča

https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Basic_Demo
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Primer I2C komunikacije

STM32H7 - Audio

https://github.com/LAPSyLAB/S

TM32H7_Discovery_VIN_Proje

cts/tree/main/STM32H750B-

DK_I2C_Basic_Demo 

16-bitni naslovi in registri

Izhodišča

https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Basic_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Basic_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Basic_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Basic_Demo
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Primer I2C komunikacije

STM32H7 - Audio
// Reading from device address 0x1a register R0 (addr. 0x00) default value should be 0x8994

    dataBuffer[0] = 0; dataBuffer[1] = 0x00;
    retval = HAL_I2C_Master_Transmit(&hi2c4, (0x1a << 1), dataBuffer, 2, HAL_MAX_DELAY);

    retval = HAL_I2C_Master_Receive(&hi2c4, (0x1a << 1), dataBuffer, 2, HAL_MAX_DELAY);

    snprintf(SendBuffer,BUFSIZE,"Hello World [%d]: Key:%d Reg.value1:0x%\n\r",Counter++,KeyState, 
dataBuffer[0]*256+dataBuffer[1]);

    HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

16-bitni naslovi in registri

https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Basic_Demo 

Izhodišča

https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Basic_Demo
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Določite bitno hitrost prenosa in ugotovite vsebino signala I2C4:

    

Laboratorijska vaja 10 (LV3): Očesni vzorec, STM32H7 generator (PWM, UART, SPI, I2C, CAN)
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Laboratorijska vaja 10

STM32H7 – Generator signalov

Osvežitev STM32H7

Izzivi:

◼ UART PB14

◼ PWM PA3

◼ SPI  PD3(SCK), PI3 (MOSI)

◼ I2C  PD12(SCL),  PD13(SDA)

◼ CANBUS  CN1 (FDCAN1) CAN-L, CAN-H
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CANbus napetostni nivoji ISO-IS 11898

37

•Recesivni bit „1“: 

• obe liniji na približno 2.5V

• diferencialna napetost CAN_H in CAN_L ≈ 0 V

•Dominantni bit „0“:

• CAN_H na pribl. 3.5 V in CAN_L pribl. 1.5 V

• diferencialna napetost CAN_H in CAN_L ≈ 2 V

Izhodišča
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Format sporočila

38

◼ Vsako sporočilo ima ID, podatke in dodatke

◼ ID  - 11 ali 29 bitov

◼ Data - do 8 bajtov

◼ Dodatki - start (SOF), CRC, ACK, end (EOF)

Izhodišča
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Format sporočila

39

•Recesivni bit „1“: 

• obe liniji na približno 2.5V

•Dominantni bit „0“:

• CAN_H na pribl. 3.5 V in CAN_L pribl. 1.5 V

Izhodišča
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Določite bitno hitrost prenosa in določite vsebino signala CANBUS, ki se prenaša 
ob nastavitvah: 11b ID = 0x555, 2 bajta 0xCC, bit-stuff (po 5 enakih bitih), …

    Recesivni bit „1“: 

• obe liniji na približno 2.5V

•Dominantni bit „0“:

• CAN_H na pribl. 3.5 V in CAN_L pribl. 1.5 V

Laboratorijska vaja 10 (LV3): Očesni vzorec, STM32H7 generator (PWM, UART, SPI, I2C, CAN)
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◼ Spada v sklop poročila z LAB vaj
◼ Opišite reševanje STM32H7 izzivov
◼ Objavite v OneNote delovnem zvezku
 _Prostor za sodelovanje, razdelek DN2-LV3 Izzivi

Očesni vzorec, STM32H7 izziv – DN2-LV3:

Laboratorijska vaja 10 (LV3): Očesni vzorec, STM32H7 generator (PWM, UART, SPI, I2C, CAN)
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Očesni vzorec, STM32H7 izziv  – DN2-LV3:

Laboratorijska vaja 10 (LV3): Očesni vzorec, STM32H7 generator (PWM, UART, SPI, I2C, CAN)
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