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Listing: Functions to initialize, receive a byte, and send a byte to the smart card through the Atmel AVR microcontroller’s UART

#include <avr/io.h>

#define CARD_BAUD_RATE          12711

#define FOSC                    4915200L

#define ISO7816_BAUD_RATE       (FOSC/16/CARD_BAUD_RATE - 1)

/*****************************************************************************

Name:

 ISO7816_Init   

Parameters:
 None



 

Returns:
 None

Description: 
 USART0 initialization - 12711 baud, 8 data bits, 2 stop bit, even parity

*****************************************************************************/

void ISO7816_Init (void) 

{

    DDRD &= ~((0x01<<TXD) | (0x01<<RXD));          
// TXD & RXD pins as input

    UBRR0H = (unsigned char)(ISO7816_BAUD_RATE>>8);
// Set the baud rate register

    UBRR0L = (unsigned char) ISO7816_BAUD_RATE;

    UCSR0B = ((1 << RXEN0) | (1 << TXEN0));        
// Enable USART0 receiver and

// transmitter 

    UCSR0C = (1<<USBS0)|(3<<UCSZ00)|(2<<UPM00);    
// Set frame format: 

// 8 data, even parity, 2 stop bits 

    PORTD |= (0x01<<PD4);                          
// Set CARD_RST pull-up

    PORTD &= ~(0x01<<PD4);



// CARD_RST low

    DDRD |= (0x01<<PD4);



// CARD_RST as output

}

/*****************************************************************************

Name:        ISO7816_ReceiveByte       

Parameters:  None                   

Returns:     Byte received   

Description: This function waits and receives an asynchronous serial byte


      through the RxD pin. The communication frame is 1 start bit,


      8 data bits (LSB first), 1 even parity bit. This transmission is


      followed by 2 stop bits.


      The parity error detection and re-transmission scheme as defined 


      in the ISO7816 standard is not implemented.

******************************************************************************/

unsigned char ISO7816_ReceiveByte (void)

{ 

    UCSR0B &= ~(1 << TXEN0);                       
// Disable transmitter

    UCSR0B |= (1 << RXEN0);                        
// Enable receiver

    while (!(UCSR0A & (1<<RXC0)));  


// Wait for incomming data

    return (UDR0);



      
// Read in 

}








/*****************************************************************************

Name:        ISO7816_SendByte        

Parameters:  byte -> the character to output                    

Returns:     None   

Description: This function transmits a byte in a serial asynchronous format,


      through the TxD pin. The communication format is the following:                                   

             1 start bit - 8 data bits (LSB first) - 1 even parity bit

  
      This transmission is followed by two stop bits.


      The parity error detection and re-transmission scheme as defined in


      the ISO7816 standard is not implemented.

*****************************************************************************/

void ISO7816_SendByte (unsigned char byte)

{    

    UCSR0B &= ~(1 << RXEN0);                // Disable receiver

    UCSR0B |= (1 << TXEN0);                 // Enable transmitter

    while (!(UCSR0A & (1<<UDRE0)));         // Wait for empty transmit buffer                     

    UCSR0A |= (1 << TXC0);

    UDR0 = byte;                            // Start transmission

    while (!(UCSR0A & (1<<TXC0)));          // Wait for end of transmission                 

}

