
Maskinorienterad programmering

Seriekommunikation - tavlan 1

Enkla in- och utmatningsrutiner med USART  
typedef struct tag_usart
{
volatile unsigned short sr;
volatile unsigned short Unused0;
volatile unsigned short dr;
volatile unsigned short Unused1;
volatile unsigned short brr;
volatile unsigned short Unused2;
volatile unsigned short cr1;
volatile unsigned short Unused3;
volatile unsigned short cr2;
volatile unsigned short Unused4;
volatile unsigned short cr3;
volatile unsigned short Unused5;
volatile unsigned short gtpr;

} USART;
#define USART1  ((USART *) 0x40011000)

void main(void)
{
unsigned char c;
while(1){

c = _inchar();
_outchar( c );

}
}

void _outchar( char c )
{

while (( USART1->sr & (1<<7) )==0);
USART1->dr = (unsigned short) c;

}

char _tstchar( void )
{

if( (USART1->sr & (1<<5) )==0)
return 0;

return (char) USART1->dr;
}

char _inchar( void )
{

char c;
while ( (c=_tstchar() )==0);
return c;

}



Maskinorienterad programmering

Seriekommunikation - tavlan 2

USART med avbrott

Deklarationer:
typedef struct tag_usart
{

volatile unsigned short sr;
volatile unsigned short Unused0;
volatile unsigned short dr;
volatile unsigned short Unused1;
volatile unsigned short brr;
volatile unsigned short Unused2;
volatile unsigned short cr1;
volatile unsigned short Unused3;
volatile unsigned short cr2;
volatile unsigned short Unused4;
volatile unsigned short cr3;
volatile unsigned short Unused5;
volatile unsigned short gtpr;

} USART;

Definitioner:
#define USART1  ((USART *) 0x40011000)

#define USART1_IRQVEC  ((void (**)(void) ) 0x2001C0D4 ) 

#define UE (1<<13)
#define TXEIE (1<<7)
#define TCIE (1<<6)
#define RXNEIE (1<<5)
#define TE (1<<3)
#define RE (1<<2)
#define TXE (1<<7)
#define RXNE (1<<5)

#define NVIC_USART1_ISER 0xE000E104  
#define NVIC_USART1_IRQ_BPOS  (1<<5)



Maskinorienterad programmering

Seriekommunikation - tavlan 3

USART1 avbrott (se Quick Guide)

#define NVIC_ISART1_ISER      0xE000E104
#define NVIC_USART1_IRQ_BPOS  (1<<5)

IRQ-nummer=37:
37/32 = 1 → ISER1
37%32 = 5 → (1<<5)

#define USART1_IRQVEC  0x2001C0D4

0xE000E104

0xE000E108

0xE000E100
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Seriekommunikation - tavlan 4

USART med avbrott
char inbuf, outbuf;
void usart_init( void )
{
*((void (**)(void) ) USART1_IRQVEC )  = usart_irq_routine;
inbuf= 0;
*((unsigned int *) NVIC_USART1_ISER) |= NVIC_USART1_IRQ_BPOS; 
USART1->brr = 0x2D9;
USART1->cr3 = 0;
USART1->cr2 = 0;
USART1->cr1 = UE | RXNEIE | TE | RE;
}

void usart_irq_routine( void )
{

if( USART1->sr & RXNE) 
inbuf = (char) USART1->dr;

if(( USART1->cr1 & TXEIE)&&(USART1->sr & TXE))
{

USART1->dr = (unsigned short) outbuf;
USART1->cr1 &= ~TXEIE; 

}
}

char usart_tstchar ( void )
{
char c = inbuf;
inbuf = 0;
return c;

}
void usart_outchar( char c )
{
outbuf = c;
USART1->cr1 |= TXEIE;

}
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