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/*## Configure the SPI4 peripheral ###*/

Spi4Handle.Instance =

Spid4Handle.Init.Direction

Spi4Handle.Init.CLKPhase

Spi4Handle.Init.CLKPolarity

Spid4Handle.Init.DataSize =
Spi4Handle.Init.NSS =

Spi4Handle.Init.Mode =

DEF, ZLT. DRDYAE—IZ > THEMNDDCLK
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SPI4;//use STM32F429 SPI4
SPI_DIRECTION_2LINES_RXONLY;
SPI_PHASE_lEDGE;//read at DCLK falling edge
SPI_POLARITY HIGH;//read at DCLK falling edge
SPI_DATASIZE 8BIT;//or 16BIT
SPI_NSS_HARD_INPUT;//make /CS low active

SPI_MODE_SLAVE;//MCU SPI4 as SPI Slave

/*## Enable EXTIO and SPI4 to Receive AD7768 Data bits ###*/

// clear EXTIO IT flag prior to enable external interrupt 0 !!!

__ HAL_GPIO_EXTI_CLEAR IT(KEY_BUTTON_PIN);

HAL_NVIC_EnableIRQ(EXTIO_IRQn);

// wait for EXTIO interrupt (/DRDY rising edge) to prepare for reading last conversion data

if (EXTIO_Flag == SET)

{
EXTIO_Flag = RESET;//clear /DRDY rising edge flag variable
// throw out the last byte/word captured in the previous ODR cycle !!!
Rx_temp = *(__ IO uint8_t *)&Spi4Handle.Instance->DR;
__HAL_SPI_ENABLE(&Spi4Handle);
// SPI4_CNVByteNum is the total data byte number to read in one conversion cycle
while (SPI4_ByteCount < SPI4_CNVByteNum)
{
// Check the RXNE flag
if (__HAL SPI_GET_FLAG(&Spi4Handle, SPI_FLAG_RXNE))//
{
// transfer the received data from DR register to memory
SPI_RxBuffer[RxBuf_Idn] = *(__IO uint8_t *)&Spid4Handle.Instance->DR;
RxBuf_Idn++;
SPI4_ByteCount++;
}
}
// disable SPI4 to prevent read in extra data after all channel codes finished due to /DRDY
is low active and DCLK continuously pulses
__ HAL_SPI_DISABLE(&Spi4Handle);
SPI4_CNVCount++;
RxBuf_Idn = SPI4_CNVCount * SPI4_CNVByteNum;
SPI4_ByteCount = 0;
}//end of if (EXTIO_Flag == SET)
else

{//*** other software jobs ***//}

/*## handles External 0 interrupt request ###%*/

// EXTIO rising edge triggered to leave more response time for going into EXTIO_IRQHandler !!!

void EXTIO_IRQHandler(void)

{
if(_ HAL_GPIO_EXTI_GET IT(EXTIO) != RESET)
{

// enable SPI4 as soon as possible, and make sure before the first DCLK falling edge

after /DRDY falling !!!

__HAL SPI_ENABLE(&Spi4Handle);

__HAL_GPIO_EXTI_CLEAR_IT(EXTIO);

EXTIO_Flag = SET;
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/*## EXTIO0 in Polling Mode and SPI4 & SPI5 to Receive AD7768 Data bits on DOUTO0 and DOUT1 ###+*/

// Polling for EXTIO (/DRDY) rising edge to start MCU SPI ports

while (__ HAL GPIO_EXTI_GET IT(EXTIO) != SET);

{
__HAL SPI_ENABLE(&Spi4Handle);
__HAL_SPI_ENABLE (&SpiSHandle);
__HAL GPIO_EXTI_CLEAR_IT(EXTIO);

}

// throw out the last byte/word captured in the previous ODR cycle !!!

Rx_temp = *(__IO uint8_t *)&Spi4Handle.Instance->DR;

Rx_temp = *(__IO uint8_t *)&Spi5Handle.Instance->DR;

while (SPI4_ByteCount < SPI4_CNVByteNum)// total data byte number to read in one conversion cycle

{

if (__HAL SPI_GET FLAG(&SpiSHandle, SPI_FLAG_RXNE))//

{

SPI_RxBuffer[RxBuf_ Idn] = *(__IO uint8_t *)&Spi4Handle.Instance->DR;

SPI_RxBuffer[RxBuf Idn+l] = *(__IO uint8_ t *)&Spi5Handle.Instance->DR;

RxBuf_Idn++;
SPI4_ByteCount += 2;
}

}
__HAL_SPI_DISABLE(&Spi4Handle);
__HAL_SPI_DISABLE(&SpiSHandle);
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/*## EXTIO0 in Polling Mode and SPI4 DMA to Receive AD7768 Data bits on DOUTO ###%*/

// Polling for EXTIO (/DRDY) rising edge to start MCU SPI ports

while (EXTIO_Flag != SET);// wait for EXTIO interrupt (/DRDY rising edge)

EXTIO_Flag = RESET;// clear flag variable

// throw out the last byte/word captured in the previous ODR cycle !!!

Rx_temp = *(__IO uint8_t *)&Spid4Handle.Instance->DR;

Spi4Handle.hdmarx->Instance->NDTR = SPI4_CNVByteNum;// set data number to read

Spi4Handle.hdmarx->Instance->PAR = (uint32_t)&(Spi4Handle.Instance->DR);// source address
Spi4Handle.hdmarx->Instance->M0AR = (uint32_t) (SPI_RxBuffer+RxBuf_ Idn); // target address
//*** clear event flags corresponding to the stream in DMA LISR or DMA HISR register *x*//

((DMA_Base_Registers *)Spid4Handle.hdmarx->StreamBaseAddress)->IFCR = 0x3FU << Spid4Handle.hdmarx->StreamIndex;

__HAL DMA_ENABLE(Spi4Handle.hdmarx);

while ((Spi4Handle.hdmarx->Instance->CR & DMA SxCR EN) == SET) // hardware cleared

{;} // ADC data received in the target memory buffer
SPI4_CNVCount++;

RxBuf_Idn = SPI4_CNVCount * SPI4_CNVByteNum;
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/*## Configure the SPI4 as Master and SPI5 as Slave ###*/

Spi4Handle.Init.Direction = SPI_DIRECTION_2LINES;

Spi4Handle.Init.CLKPhase = SPI_PHASE 1EDGE;//read at DCLK falling edge
Spi4Handle.Init.CLKPolarity = SPI_POLARITY HIGH;//read at DCLK falling edge
Spi4Handle.Init.DataSize = SPI_DATASIZE_16BIT;

Spi4Handle.Init.NSS = SPI_NSS_SOFT;// NSS pin is configured as GPIO output for /CS
Spi4Handle.Init.Mode = SPI_MODE_MASTER;// SPI4 as SPI Master
Spi5Handle.Init.Direction = SPI_DIRECTION_2LINES_RXONLY;// only receive data
Spi5Handle.Init.NSS = SPI_NSS_HARD_INPUT;

SpiS5Handle.Init.Mode = SPI_MODE_SLAVE;// SPI5 as SPI Slave

/*## Enable SPI4 as Master and SPI5 as Slave to Receive AD7606B Codes ###*/
__HAL_SPI_ENABLE(&Spi4Handle);
__HAL_SPI_ENABLE(&Spi5Handle);
while (SPI4_CNVCount < SPI4_CNVNum)
{
CLR_CNV();
SET_CNV();//AD7606B conversion start
// wait for conversion finish, BUSY goes from high to low. Polling or interrupt mode
while (BUSY == SET) {;}

while (SPI4_WordCount < SPI4_CNVWordNum)// code number to read per conversion cycle

{
CLR CS();
*(__TI0 uint8_t *)&Spid4Handle.Instance->DR = 0;
while (__HAL SPI_GET FLAG(&Spi4Handle, SPI_FLAG_RXNE) != SET);
Delay xus(1l);// need half SCLK cycle delay for slow SCLK rate < 10MHz
SET CS();
SPI_RxBuffer[RxBuf Idn] = *(__ IO uintl6_t *)&Spi4Handle.Instance->DR;
SPI_RxBuffer[RxBuf_ Idn+ADCSDOl1_WordIdn] = *(_ IO uintl6_t \\
*)&SpiSHandle.Instance->DR;
RxBuf_Idn++;
SPI4_WordCount += 2;
}

SPI4_CNVCount++;

RxBuf_Idn = SPI4_CNVCount * SPI4_CNVWordNum;

SPI4_WordCount = 0;
}//while (SPI4_CNVCount < SPI4_CNVNum)
__HAL_SPI_DISABLE(&SpidHandle);
__HAL_SPI_DISABLE(&Spi5Handle);

K12, SPI4% XAV, SPIS%Z/ —RLLTHKTIEBEDT— R
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[RMO0090 Reference Manual: STM32F405/415,
STM32F407/417, STM32F427/437 and STM32F429/439
Advanced ARM®-Based 32-Bit MCUs(RM0090Y
TFLY AR ZaT VIARMPR = 2D @ ER32E
YIMCUISTM32F405/4151, TSTM32F407/417],
[STM32F427/437 ], ISTM32F429/439]) ] STMicroelec-
tronics. 201942 A

[STM32F427xx Data Sheet(STM32F427xx & —4& Y —h)
ISTMicroelectronics. 20184E1 H

TUM1670 User Manual: Discovery Kit with STM32F429Z1
MCU(UM1670 2—H —e==a T IIL:STM32F429Z1HH DT
4 AF N ) ISTMicroelectronics, 20174£9 H
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