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Vhodno izhodne naprave

VP 6: STM32H7 I2C primeri, 

STM32F4 SPI, pospeškomer, „Air 

USB mouse“
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VP 6: STM32H7 I2C primeri, STM32F4 SPI, 

pospeškomer, „Air USB mouse“
◼ STM32H7 CubeIDE, I2C (Scan, WM9884, Touch)

◼ Predstavitev STM32F4

◼ CubeIDE projekt STM32F4, SPI, pospeškomer:

 SPI - LIS3DSH pospeškomer

 USB „Air Mouse“ with STM32F4, SPI1 and LIS3DSH

◼ Sledenje („tracing“) – CubeMonitor

◼ Osciloskop - ponovitev
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STM32H7 – I2C signali SCL (PD12), SDA (PD13), GND (2x)
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https://www.st.com/en/evaluation-tools/stm32h750b-dk.html

Pravilna priključitev

Nepravilna priključitev
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VP 6 - STM32H7 CubeIDE – CubeMX nastavitve za I2C4

STM32H7STM32H7
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main.c :  dodana koda
/* USER CODE BEGIN PV */
#define BUFSIZE 256
charSendBuffer[BUFSIZE];
intCounter;
int KeyState=0;
uint8_t dataBuffer[10];

HAL_StatusTypeDef retval;
uint8_t Answer;

VP 6 - STM32H7 CubeIDE – I2C scanner SpremenljivkeSpremenljivke

HAL_GPIO_WritePin(GPIOB, GPIO_PIN_12, 1);    // Set LCD_RST to high

 /*-[ I2C Bus Scanning ]-*/
snprintf(SendBuffer,BUFSIZE,"I2C Scanning started !\n\r");
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

for(i=1; i<128; i++)
 {

retval = HAL_I2C_IsDeviceReady(&hi2c4, (uint16_t)(i<<1), 3, 5);
if (retval != HAL_OK) /* No ACK Received At That Address */

 {
HAL_UART_Transmit(&huart3, Space, sizeof(Space), 100);

 }
else if(retval == HAL_OK)

 {
 snprintf(SendBuffer,BUFSIZE,"0x%02X[0x%02X]", i, i<<1);

 HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),1);
 }

 }
snprintf(SendBuffer,BUFSIZE,"I2C Scanning stopped !\n\r");
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);
   /*--[ Scanning Done ]--*/

I2C Scan

(vseh naprav)

I2C Scan

(vseh naprav)

Touch 
Addr.Audio

Addr.

Touch 
ID

Audio
ID

STM32H7STM32H7

/**
* @brief Checks if target device is ready for communication.
* @note This function is used with Memory devices
* @param hi2c Pointer to a I2C_HandleTypeDef structure that contains
* the configuration information for the specified I2C.
* @param DevAddress Target device address: The device 7 bits address value
* in datasheet must be shifted to the left before calling the interface
* @param Trials Number of trials
* @param Timeout Timeout duration
* @retval HAL status
*/
HAL_StatusTypeDef HAL_I2C_IsDeviceReady(I2C_HandleTypeDef *hi2c, uint16_t 

DevAddress, uint32_t Trials, uint32_t Timeout)
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/* Infinite loop */
  /* USER CODE BEGIN WHILE */
  while (1)
  {
    HAL_GPIO_TogglePin(GPIOI, GPIO_PIN_13);

    KeyState = HAL_GPIO_ReadPin(GPIOC, GPIO_PIN_13);
    HAL_GPIO_WritePin(GPIOJ, GPIO_PIN_2, KeyState);

…

// Reading from address 0x1a register R0 (addr. 0x00) default value should be 0x8994 - Both variations work !
    //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);

retval = HAL_I2C_Mem_Read(&hi2c4, (0x1a << 1), 0, I2C_MEMADD_SIZE_16BIT,dataBuffer, 2, HAL_MAX_DELAY);

// Reading from address 0x38 register Vendor's Chip ID (addr. 0xA8) default value should be 0x51=81  - Both variations work !
    //dataBuffer[5] = 0xA8;
    //retval = HAL_I2C_Master_Transmit(&hi2c4, (0x38 << 1), &dataBuffer[5], 1, HAL_MAX_DELAY);
    //retval = HAL_I2C_Master_Receive(&hi2c4, (0x38 << 1), &dataBuffer[5], 1, HAL_MAX_DELAY);

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

    snprintf(SendBuffer,BUFSIZE,"Hello World [%d]: Key:%d Audio Chip ID: 0x%4x Touch ID: 0x%2x=%d\n\r",Counter++,KeyState, 
dataBuffer[0]*256+dataBuffer[1],dataBuffer[5],dataBuffer[5]);
    HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

    HAL_Delay(1000);
    /* USER CODE END WHILE */

    /* USER CODE BEGIN 3 */

  }
  /* USER CODE END 3 */

main.c :  dodana koda

/* USER CODE BEGIN PV */
#define BUFSIZE 256
charSendBuffer[BUFSIZE];
intCounter;
int KeyState=0;
uint8_t dataBuffer[10];
int i=0;
uint8_t Space[] = " - ";

HAL_StatusTypeDef retval;
/* USER CODE END PV */

VP 6 - STM32H7 CubeIDE, I2C4 read device IDs

SpremenljivkeSpremenljivke

Glavna zankaGlavna zanka

STM32H7STM32H7

Touch 
ID

Audio
ID
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Gradiva

VP 6 - STM32H7 I2C  Audio WM9884 – vezalna shema

https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf 

I2C Naslov naprave: 0x1a

STM32H7STM32H7

https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
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https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
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GradivoVP 6 - Audio čip WM8994 na I2C4 vodilu

https://github.com/LAPSyLAB/STM32H75

0B-

DK_Docs_and_Examples/blob/main/Doc

umentation/STM32H750B-

DK/Audio/WM8994_Rev4.6-unlocked.pdf 

16-bitni naslovi in 16-bitni registri !

STM32H7STM32H7

https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/Audio/WM8994_Rev4.6-unlocked.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/Audio/WM8994_Rev4.6-unlocked.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/Audio/WM8994_Rev4.6-unlocked.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/Audio/WM8994_Rev4.6-unlocked.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/Audio/WM8994_Rev4.6-unlocked.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/Audio/WM8994_Rev4.6-unlocked.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/Audio/WM8994_Rev4.6-unlocked.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/Audio/WM8994_Rev4.6-unlocked.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/Audio/WM8994_Rev4.6-unlocked.pdf
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main.c :  dodana koda

VP 6 - STM32H7 I2C4 read audio device ID SpremenljivkeSpremenljivke

Glavna zankaGlavna zanka

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

STM32H7STM32H7

// Reading from address 0x1a register R0 (addr. 0x00) default value should be 0x8994 - Both variations work !
//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);
retval = HAL_I2C_Mem_Read(&hi2c4, (0x1a << 1), 0, I2C_MEMADD_SIZE_16BIT,dataBuffer, 2, HAL_MAX_DELAY);

snprintf(SendBuffer,BUFSIZE,"Hello World [%d]: Key:%d Audio Chip ID: 0x%4x Touch ID: 0x%2x=%d\n\r",Counter++,KeyState, 
dataBuffer[0]*256+dataBuffer[1],dataBuffer[5],dataBuffer[5]);
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

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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VP 6 - STM32H7 I2C LCD-Touch RK043FN48H – vezalna shema

I2C Naslov naprave: 0x38 (ali 0x70 s pomikom na levo 
– sprostimo prostor za R/W bit)

STM32H7STM32H7

https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf 

HAL_GPIO_WritePin(GPIOB, GPIO_PIN_12, 1); // Set LCD_RST to high

LCD RST mora biti 1, 
da naprava deluje

https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
https://github.com/LAPSyLAB/STM32H750B-DK_Docs_and_Examples/blob/main/Documentation/STM32H750B-DK/en.MB1381-H750XB-B01_Schematic.pdf
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Gradiva

VP 4 - STM32H7 CubeIDE, I2C LCD-Touch RK043FN48H 

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

8-bitni naslovi in 8-bitni registri !

STM32H7STM32H7

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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// Reading from address 0x38 register Vendor's Chip ID (addr. 0xA8) default value should be 0x51=81  - Both variations work !
    //dataBuffer[5] = 0xA8;
    //retval = HAL_I2C_Master_Transmit(&hi2c4, (0x38 << 1), &dataBuffer[5], 1, HAL_MAX_DELAY);
    //retval = HAL_I2C_Master_Receive(&hi2c4, (0x38 << 1), &dataBuffer[5], 1, HAL_MAX_DELAY);

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

    snprintf(SendBuffer,BUFSIZE,"Hello World [%d]: Key:%d Audio Chip ID: 0x%4x Touch ID: 0x%2x=%d\n\r",Counter++,KeyState, 
dataBuffer[0]*256+dataBuffer[1],dataBuffer[5],dataBuffer[5]);
    HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

    HAL_Delay(1000);

main.c :  dodana koda

/* USER CODE BEGIN PV */
#define BUFSIZE 256
charSendBuffer[BUFSIZE];
intCounter;
int KeyState=0;
uint8_t dataBuffer[10];

HAL_StatusTypeDef retval;
/* USER CODE END PV */

VP 6 - STM32H7 I2C4 read touch device ID SpremenljivkeSpremenljivke

Glavna zankaGlavna zanka

STM32H7STM32H7

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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// 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);

main.c :  dodana koda

VP 4 - STM32H7 CubeIDE, I2C4 branje

I2C branjeI2C branje
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https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Basic_Demo
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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 – Touch: zaznava 

dotika

https://github.com/LAPSyLAB/S

TM32H7_Discovery_VIN_Proje

cts/tree/main/STM32H750B-

DK_I2C_Touch_Demo 

8-bitni naslovi in registri

STM32H7STM32H7

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
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Touch_Demo
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Primer I2C komunikacije

STM32H7 – Touch: zaznava dotika
// 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, 4, 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 

STM32H7STM32H7

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
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VP 6: STM32H7 I2C primeri, STM32F4 SPI, 

pospeškomer, „Air USB mouse“
◼ STM32H7 CubeIDE, I2C (Scan, WM9884, Touch)

◼ Predstavitev STM32F4

◼ CubeIDE projekt STM32F4, SPI, pospeškomer:

 SPI - LIS3DSH pospeškomer

 USB „Air Mouse“ with STM32F4, SPI1 and LIS3DSH

◼ Sledenje („tracing“) – CubeMonitor

◼ Osciloskop - ponovitev
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STM32F407 ST Discovery STM Discovery F4 (Cortex M4)

•STM32F407VGT6 microcontroller featuring 32-bit 

Arm® Cortex®-M4 with FPU core, 1-Mbyte Flash memory and 

192-Kbyte RAM in an LQFP100 package

•USB OTG FS

•ST MEMS 3-axis accelerometer

•ST-MEMS audio sensor omni-directional digital microphone

•Audio DAC with integrated class D speaker driver

•User and reset push-buttons

•Eight LEDs:

•LD1 (red/green) for USB communication

•LD2 (red) for 3.3 V power on

•Four user LEDs, LD3 (orange), LD4 (green), LD5 (red) 

and LD6 (blue)

•Board connectors:

•USB with Micro-AB

•Stereo headphone output jack

•2.54 mm pitch extension header for all LQFP100 I/Os 

for quick connection to prototyping board and easy 

probing

•External application power supply: 3 V and 5 V

STM32

VIN Projekt – Osnovna platforma

STM32F4STM32F4
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STM32F407VG

STM32F4STM32F4
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19

3.3V !!!STM32F4DISCOVERY

STM32F4STM32F4
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20

3.3V !!!
STM32F4DISCOVERY

STM32F4STM32F4
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Priključitev :

• Mini USB priklop na krajši stranici, svetita rdeči LED diodi

• napajanje, debug…

• Micro USB priklop (VCom port)

Poseben začetni projekt za STM32F4 (Github) :

• 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/ORLab-STM32
https://github.com/LAPSyLAB/ORLab-STM32
https://github.com/LAPSyLAB/ORLab-STM32
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Osnovni projekt CubeIDE – USB Virtual COM Port 

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

VCOM port: „USB 

Serial Device“

VCOM port: „USB 

Serial Device“

STM32F4STM32F4
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VP 6: STM32H7 I2C primeri, STM32F4 SPI, 

pospeškomer, „Air USB mouse“
◼ STM32H7 CubeIDE, I2C (Scan, WM9884, Touch)

◼ Predstavitev STM32F4

◼ CubeIDE projekt STM32F4, SPI, pospeškomer:

 SPI - LIS3DSH pospeškomer

 USB „Air Mouse“ with STM32F4, SPI1 and LIS3DSH

◼ Sledenje („tracing“) – CubeMonitor

◼ Osciloskop - ponovitev
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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 - STM32F4 SPI1 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 
(počasnejša komunikacija)
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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
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 */

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
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AirMouse STM32F4
Beremo pospeškomer in sporočamo premike kazalca na zaslonu 

preko ustreznega USB HID profila 

Avtor: Bernard Kuchler

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/tree/main/STM32_F407G_MISKA_pospesevalniki 

while (1)
{

// Read accel values into AccelX,Y,Z

if (AccelX < min_xval){
newxval = AccelX - min_xval;
} else if (AccelX > max_xval) {
newxval = AccelX - max_xval;
}

if (AccelY < min_yval){
newyval = AccelY - min_yval;
} else if (AccelY > max_yval){
newyval = AccelY - max_yval;
}

if ((newxval > 10) || (newxval <-10)) //Determines the necessary 
amount of change in value from the sensor to start moving the mouse 
cursor
{
mousehid.mouse_y = (newxval/10); //Divides the value from the 
sensor by 10 in order to make a slower acceleration of the mouse 
cursor and thereby making it more accurate to use
}
else mousehid.mouse_y = 0;

if ((newyval > 10) || (newyval <-10)) {
mousehid.mouse_x= (newyval)/10;
} else mousehid.mouse_x = 0;
…
USBD_HID_SendReport(&hUsbDeviceFS,&mousehid, sizeof (mousehid)); 
//Send data to USB

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/tree/main/STM32_F407G_MISKA_pospesevalniki
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//Read accelerometer measurements
outdata[0] = 0x29 | 0x80 ; // read x, 0x51
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_2, GPIO_PIN_RESET);
HAL_SPI_TransmitReceive(&hspi1, &outdata, &indata, 2, HAL_MAX_DELAY);
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_2, GPIO_PIN_SET);
AccelX = indata[1];
outdata[0] = 0x2B | 0x80 ; // read y, 0x53
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_2, GPIO_PIN_RESET);
HAL_SPI_TransmitReceive(&hspi1, &outdata, &indata, 2, HAL_MAX_DELAY);
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_2, GPIO_PIN_SET);
AccelY = indata[1];
outdata[0] = 0x2D | 0x80 ; // read z, 0x55
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_2, GPIO_PIN_RESET);
HAL_SPI_TransmitReceive(&hspi1, &outdata, &indata, 2, HAL_MAX_DELAY);
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_2, GPIO_PIN_SET);
AccelZ = indata[1];

AirMouse STM32F4 + LSM6DSOX
Beremo zunanji pospeškomer in sporočamo premike kazalca na zaslonu preko 

ustreznega USB HID profila 

Avtor: Bernard Kuchler

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/tree/main/STM32_F407G_MISKA_Gyro 

https://www.st.com/en/mems-and-sensors/lsm6dsox.html 

//Read gyroscope measurements
outdata[0] = 0x23 | 0x80 ; // read x (pitch), 0x4B
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_2, GPIO_PIN_RESET);
HAL_SPI_TransmitReceive(&hspi1, &outdata, &indata, 2, HAL_MAX_DELAY);
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_2, GPIO_PIN_SET);
GyroX = indata[1];

outdata[0] = 0x25 | 0x80 ; // read y (roll), 0x4D
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_2, GPIO_PIN_RESET);
HAL_SPI_TransmitReceive(&hspi1, &outdata, &indata, 2, HAL_MAX_DELAY);
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_2, GPIO_PIN_SET);
GyroY = indata[1];

outdata[0] = 0x27 | 0x80 ; // read z (yaw), 0x4F
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_2, GPIO_PIN_RESET);
HAL_SPI_TransmitReceive(&hspi1, &outdata, &indata, 2, HAL_MAX_DELAY);
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_2, GPIO_PIN_SET);
GyroZ = indata[1];

The LSM6DSOX is a 6-axis IMU (inertial measurement unit) 

system-in-package featuring a 3-axis digital accelerometer and 

a 3-axis digital gyroscope, boosting performance at 0.55 mA in 

high-performance mode and enabling always-on low-power 

features for an optimal motion experience for the consumer.

https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/tree/main/STM32_F407G_MISKA_Gyro
https://www.st.com/en/mems-and-sensors/lsm6dsox.html
https://www.st.com/en/mems-and-sensors/lsm6dsox.html
https://www.st.com/en/mems-and-sensors/lsm6dsox.html
https://www.st.com/en/mems-and-sensors/lsm6dsox.html
https://www.st.com/en/mems-and-sensors/lsm6dsox.html
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LSM6DSOX

https://www.st.com/en/mems-and-sensors/lsm6dsox.html 

https://www.st.com/en/mems-and-sensors/lsm6dsox.html
https://www.st.com/en/mems-and-sensors/lsm6dsox.html
https://www.st.com/en/mems-and-sensors/lsm6dsox.html
https://www.st.com/en/mems-and-sensors/lsm6dsox.html
https://www.st.com/en/mems-and-sensors/lsm6dsox.html
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VP 6: STM32H7 I2C primeri, STM32F4 SPI, 

pospeškomer, „Air USB mouse“
◼ STM32H7 CubeIDE, I2C (Scan, WM9884, Touch)

◼ Predstavitev STM32F4

◼ CubeIDE projekt STM32F4, SPI, pospeškomer:

 SPI - LIS3DSH pospeškomer

 USB „Air Mouse“ with STM32F4, SPI1 and LIS3DSH

◼ Sledenje („tracing“) – CubeMonitor

◼ Osciloskop - ponovitev
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STM32CubeMonitor
STM32CubeMonitor is a tool that allows real-time sampling and visualization of user variables while the application is running. It runs on Windows, Linux 

or macOS, and provides a browser-based interface.

The user can define their own flow to monitor variables for their STM32 microcontroller-based application.

Example design and dashboard views are shown below.

https://wiki.stmicroelectronics.cn/stm32mcu/wiki/Category:STM32CubeMonitor 

https://wiki.stmicroelectronics.cn/stm32mcu/wiki/Category:STM32CubeMonitor
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/* 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);

// 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];

HAL_ADC_PollForConversion(&hadc1, HAL_MAX_DELAY);
AnalogValue1 = HAL_ADC_GetValue(&hadc1);
HAL_ADC_Start(&hadc1);

/* USER CODE END WHILE */

Program :  za demonstracijo različnih funkcionalnosti – ADC, PWM – LED, Buzzer, SPI - Accel, I2C - audio

VIN projekt  - VP 6 STM32-CubeIDE projekt

STM32F4STM32F4

/* USER CODE BEGIN 3 */
if ( (HAL_GetTick() - TickLast) > 1000) { // Do this each second !
Duty = (Duty + 10) ; // Add 10 if delay 1 sec, add 1 on shorter delay...
if (Duty > 100 )
Duty = 1;

// From Device with address=0x94, Read register with address 0x01 and put value 
in ChipID
// DevAddress_0x94, tMemAddress=0x01, MemAddSize=8b, *pData,Size, Timeout);
retval = HAL_I2C_Mem_Read(&hi2c1, 0x94, 0x01, I2C_MEMADD_SIZE_8BIT, &ChipID, 1, 
1000);

// Change Period and set 50% duty for buzzer PWM output
NotePeriod = (int)(1000000/NoteFreq); //Already prescaled to 1 MHz
setPWM(htim2, TIM_CHANNEL_1, NotePeriod, NotePeriod/2);

// Print values on USB VComPort
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 ChipID:%02x 
ADC1:%d\r\n",Counter++,KeyState,Duty,NoteFreq,NotePeriod,lis_id,AccelX,AccelY,A
ccelZ,ChipID,AnalogValue1);
CDC_Transmit_FS(SendBuffer,strlen(SendBuffer));

TickLast = HAL_GetTick(); // Reset counter
};

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

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/STM32F4_GPIO_PWM_SPI_I2C_C_Demo 

https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/STM32F4_GPIO_PWM_SPI_I2C_C_Demo
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STM32CubeMonitor

https://wiki.stmicroelectronics.cn/stm32mcu/wiki/Category:STM32CubeMonitor 

https://wiki.stmicroelectronics.cn/stm32mcu/wiki/Category:STM32CubeMonitor
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STM32CubeMonitor

https://wiki.stmicroelectronics.cn/stm32mcu/wiki/Category:STM32CubeMonitor 

https://wiki.stmicroelectronics.cn/stm32mcu/wiki/Category:STM32CubeMonitor
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STM32CubeMonitor
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VP 6: STM32H7 I2C primeri, STM32F4 SPI, 

pospeškomer, „Air USB mouse“
◼ STM32H7 CubeIDE, I2C (Scan, WM9884, Touch)

◼ Predstavitev STM32F4

◼ CubeIDE projekt STM32F4, SPI, pospeškomer:

 SPI - LIS3DSH pospeškomer

 USB „Air Mouse“ with STM32F4, SPI1 and LIS3DSH

◼ Sledenje („tracing“) – CubeMonitor

◼ Osciloskop - ponovitev
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Prednja stran osciloskopa - shema
Spoznavanje merilne opreme…

https://download.rigol.com/en/Manual/Digital%20Oscilloscope/DHO900/DHO900_QuickGuide_EN.pdf 

https://download.rigol.com/en/Manual/Digital%20Oscilloscope/DHO900/DHO900_QuickGuide_EN.pdf
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Prednja stran osciloskopa - realna

Spoznavanje merilne opreme – informativna vsebina …
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Prednja stran osciloskopa - kontrole
Y-os (el. napetost)

• nastavitev merila 

[V/razdelek]

• pozicioniranje y-os

• prikaz kanalov da/ne

X-os (čas)

• nastavitev merila 

[s/razdelek]

• pozicioniranje

Prožilnik 

• začetek prikaza

• tipično: poz. fronta 

in 50%

Spoznavanje merilne opreme…
https://rigolshop.eu/dho914.html

https://rigolshop.eu/dho914.html
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Meritev testnega signala

Spoznavanje merilne opreme – informativna vsebina …
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Testni signal – meritev periode, frekvence

Meritev periode/frekvence signala:

• ? ms, ? Hz
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Testni signal – meritev amplitude

Meritev amplitude signala:

• ? V
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VP 6: STM32H7 I2C primeri, STM32F4 SPI, 

pospeškomer, „Air USB mouse“

◼ Diskusija, vprašanja ? 
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