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/* Receive data into the RX buffer */

temp = *pREG SPORTO0 RX B;

/* Extract the 8 bits from the 27 bits received
*/

value = 0;

value += ((temp >> 23) & (1 << 0));
value += ((temp >> 19) & (1 << 1));
value += ((temp >> 15) & (1 << 2));
value += ((temp >> 11) & (1 << 3));
value += ((temp >> 7) & (1 << 4));
value += ((temp >> 3) & (1 << 5));
value += ((temp >> 1) & (1 << 6));
value += ((temp >> 5) & (1 << 7));
/* Return the assembled byte */

return value;
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SPORT_UART_EMULATOR.H

/* SPORT Based UART Emulator Application */
/* SPORT A emulates Transmission Side while SPORT B emulates Reception Side */
/* Two Use Cases
(a) Transmission from SPORT A and Reception by UART
(b) Transmission from UART and Reception by SPORT B */

/* Tested with PCLK = 26 MHz and Baud Rates - 9600bps, 19200bps, 38400bps, 57600bps, 115200bps,
230400bps */

/* Define the word size and baud rate for UART before proceeding */
#include "system.h"
#include "startup.h"

#include "stdint.h"

/* Definitions used for supporting both use cases */

#define SLEN TX (word size + stopbits + paritybit + 1)
#define SLEN RX (3 * (word size + stopbits + paritybit) - 1)
#define FSDIV TX (word size + stopbits + paritybit + 2)
#define SYS PCLK 26000000

#define TRAN SIZE 3
#define baud rate 9600
#define word size 8

#define stopbits 1

/* Global Variables used for both use cases */

uint32 t temp;

uint8 t flag = 0;
uint8 t tbuf [TRAN SIZE];
uint8 t rbuf[TRAN SIZE];

int i1=0; /* Transfer Loop Counter */

uintl6 t res;

/* Definitions for Functions used for both use cases */
void Change CLKDIV (int pVal, int hval);

void SPORT UART Tx Initialise();

void SPORT UART Rx Initialise();
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void SPORT UART Tx Transfer (uint8 t *buf);
uint8 t SPORT UART Rx Transfer();

/* Description: Function to change the PCLKDIV and HCLKDIV
Input Parameters: int pval - Value of PCLK Divisor
int hval - Value of HCLK Divisor
Return: void
*/
void Change CLKDIV(int pVal, int hval)
{
uint32 t uiTemp;
// Change PCLKDIVCNT
uiTemp = *pREG CLKGO CLK CTL1;
uiTemp &= ~(BITM CLKG CLK CTL1 PCLKDIVCNT);
uiTemp |= (pVal << BITP CLKG CLK CTL1 PCLKDIVCNT) ;
*pREG_CLKGO CLK_CTL1 = uiTemp;

// Change HCLKDIVCNT

uiTemp = *pREG CLKGO CLK CTL1;

uiTemp &= ~(BITM CLKG_CLK CTLl HCLKDIVCNT);

uiTemp |= (hval << BITP_CLKG CLK CTL1 HCLKDIVCNT) ;
*pREG_CLKGO CLK CTLl = uiTemp;

/* Description: Function to initialize and configure the SPORT A for UART Transmission Emulation
Input Parameters: void
Return: void
*/
void SPORT UART Tx Initialise()
{
float value;
value = ((SYS PCLK / (2 * baud rate)) - 1);

/* Configure the GPIO pins as alternate functions for SPORT A Tx */

*pREG_GPIO2 CFG |= (1 << BITP GPIO CFG PIN0O) | (1 << BITP_GPIO CFG_PINO2);
*pREG_GPIO1 CFG |= (1<< BITP_GPIO CFG_PIN15);

*pREG_GPIO0 CFG |= (1<< BITP_GPIO CFG_PIN12);

*pREG_GPIO0 PE |= (1 << 12);

/* Disable the SPORT A Tx before the configuration*/
*pREG_SPORTO CTL A &= ~(1 << BITP_SPORT CTL A SPEN);

/* Configure CLk Divider */
*pREG_SPORT0O DIV A |= ((uintl6_t) value << BITP_SPORT DIV A CLKDIV) |

((FSDIV_TX) << BITP_SPORT DIV A FSDIV);

/* Configure the Data interrupts and the Transfer Complete interrupts */
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*pREG_SPORTO IEN A |= (1<< BITP_SPORT IEN A TF) | (1<< BITP SPORT IEN A DATA);

/* Program Number of Transfers */

*pREG_SPORTO_NUMTRAN A = TRAN SIZE;

/* Write the CTL register */
*pREG_SPORTO CTL A | = ((SLEN TX) << BITP_SPORT CTI, A SLEN)
| (1 << BITP_SPORT CTL A ICLK)
| (1 << BITP SPORT CTL A IFS)
| (1<< BITP_SPORT CTL A FSR)
| (1 << BITP_SPORT CTL_ A SPTRAN)
| (1 << BITP SPORT CTL A LSBF);

/* Enable SPORT A */
*pREG_SPORTO CTL A |= (1<< BITP_SPORT CTI, A SPEN) ;

/* Description: Function to initialize and configure the SPORT B for UART Reception Emulation
Input Parmaeters: void
Return: void
*/
void SPORT UART Rx Initialise()
{
float value;
value = ((SYS _PCLK /(2 * 3 * baud rate)) - 1);

/* Configure the GPIO pins as alternate functions for SPORT B Rx */
*pREG_GPIO0 CFG |= (2 << BITP_GPIO CFG_PIN0O)

| (2 << BITP GPIO CFG_PINO1)

| (2 << BITP GPIO CFG_PIN02)

| (2 << BITP_GPIO CFG_PINO3);

/* Configure Clk Divider */
*pREG_SPORTO DIV B |= ((uintlé t) value << BITP SPORT DIV B CLKDIV);

/* Use external FS */
/* Configure Data interrupts and Transfer Complete Interrupt */

*pREG_SPORTO IEN B = (1<< BITP SPORT IEN B TF) | (1<< BITP_SPORT IEN B DATA);

/* Program Number of Transfers */

*pPREG_SPORTO_NUMTRAN B = 2;

/* Write to CTL register */

*pREG_SPORTO CTL B | = ((SLEN RX) << BITP_SPORT CTI B SLEN)
| (1 << BITP_SPORT CTL B ICLK)
| (1 << BITP_SPORT CTL B FSR)
| (1 << BITP_SPORT CTL B LFS);
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/* Enable SPORT B to receive data */
*pREG_SPORTO CTL B |= (1<< BITP_SPORT CTI B SPEN) ;

/* Decription: Function to transmit data from SPORT A TX register to UART Device after formatting
Input Parameters: uint8 t *buf - Value of the data to be transmitted
Return : void

*/

void SPORT UART Tx Transfer (uint8 t *buf)

{

uintl6 t res;

/* Place a start and a stop bit */
uintl6 t tx mask, tx startbits, tx stopbits;

/* Create Masks for transmitting the word
Example: if word size = 8

tx mask = b'11111111

tx startbits = b'01111111100

tx stopbits = b'10000000001

*/

tx mask = (1 << word size) - 1;
tx startbits = tx mask << 2;

tx stopbits = ((0x0C) << (word size + paritybit)) | 1;

/* Remove all the bits that won't be transmitted */
(*buf) &= tx mask;

res = (*buf) << 2; /* Make space for the start bit and previous stop bit */
res &= tx startbits; /* Add the start bit */
res |= tx stopbits; /* Add the stop bits */

/* Put this value into the SPORTA TX register */
*pREG_SPORTO_TX A = res;

/* Description: Function to receive data into SPORT B RX register from UART Device,
extract the sampled bits and return the assembled data for storage.

Input Parameters: void
Return: uint8 t value - Assembled Received Data for storage

*/

uint8 t SPORT UART Rx Transfer ()

{
/* Oversample by 3 and extract the middle bit of every transmittted bit */

uint32 t value;
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/* Get the received middle stop bit */
uint8 t rxd stop;

/* Receive data into Rx Buffer */

temp = *pREG SPORTO0 RX B;

/* Extract the 8 bits from the 27 bits received */

value = 0;

switch (word size)

{

case 8: value += ((temp >> 23) & (1 << 0)); // bit O
value += ((temp >> 19) & (1 << 1)); // bit 1
value += ((temp >> 15) & (1 << 2)); // bit 2
value += ((temp >> 11) & (1 << 3)); // bit 3
value += ((temp >> 7) & (1 << 4)); // bit 4
value += ((temp >> 3) & (1 << 5)); // bit 5
value += ((temp << 1) & (1 << 6)); // bit 6
value += ((temp << 5) & (1 << 7)); // bit 7
break;

case 7: value += ((temp >> 20) & (1 << 0));
value += ((temp >> 16) & (1 << 1));
value += ((temp >> 12) & (1 << 2));
value += ((temp >> 8) & (1 << 3));
value += ((temp >> 4) & (1 << 4));
value += ((temp >> 0) & (1 << 5));
value += ((temp << 4) & (1 << 6));
break;

case 6: value += ((temp >> 17) & (1 << 0));
value += ((temp >> 13) & (1 << 1));
value += ((temp >> 9) & (1 << 2));
value += ((temp >> 5) & (1 << 3));
value += ((temp >> 1) & (1 << 4));
value += ((temp << 3) & (1 << 5));
break;

case 5: value += ((temp >> 14) & (1 << 0));
value += ((temp >> 10) & (1 << 1));
value += ((temp >> 6) & (1 << 2));
value += ((temp >> 2) & (1 << 3));
value += ((temp << 2) & (1 << 4));

}

*pREG_SPORTO CTL B &= ~(1<< BITP_SPORT CTL B SPEN);
*pREG_SPORTO NUMTRAN B = 2;

*pREG_SPORTO CTL B |= (1<< BITP SPORT CTL B SPEN);
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return value;

/* Interrupt Handler Routine for SPORT A TX */
void SPORTOA Int Handler ()
{
if ((i < (TRAN SIZE)) && (*pREG_SPORTO STAT A & BITM SPORT STAT A DATA))
{
SPORT UART Tx Transfer (&tbuf[i++]);
}
if (i >= TRAN SIZE)
{
*pREG_SPORTO CTL A &= ~(1<< BITP_SPORT CTL A SPEN);

/* Interrupt Handler Routine for SPORT B RX */
void SPORTOB_Int Handler ()
{
if((1 < TRAN SIZE) && (*pREG SPORTO STAT B & BITM SPORT STAT B DATA))
{
rbuf[i++] = SPORT UART Rx Transfer();
}
if (i >= TRAN SIZE)
{
*pREG_SPORTO CTL B &= ~(1<< BITP_SPORT CTL B SPEN);

}
SPORT_UART_EMULATOR_TRANSMIT.C

#include "SPORT UART Emulator.h"

/* Main Function for Use Case (a) Transmission from SPORT A and Reception by UART *x/
int main ()
{

/* Change PCLK to 26 MHz */

Change CLKDIV (1, 1);

/* Enable the NVIC IRQ ID for SPORT A handler */
NVIC EnableIRQ(SPORT A EVT IRQn);

/* Create Data pattern for transmit buffer */
for (int i=0; i < TRAN SIZE; i++)

{
tbuf[i] = 0x13 + (0x19 << (1 % 5)) + (0x6D << (1 % 3));

/* Configure the SPORT A for use case */
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SPORT UART Tx Initialise();

while (1) {}
}
SPORT_UART_EMULATOR_RECEIVE.C

#include "SPORT UART Emulator.h"

/* Main Function for Use Case (b) Transmission from UART and Reception by SPORT_B *x/

int main ()

{
/* Change PCLK to 26 MHz */
Change CLKDIV (1, 1);

/* Enable the NVIC IRQ ID for SPORTB Rx handler */
NVIC EnableIRQ(SPORT B EVT TRQn);

/* Configure the SPORT B for use case */
SPORT UART Rx Initialise();

while (1) {}
3
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