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[l Title : AVR C Crundger st fiur ATmega8

/'l Funktion
/'l Schal tung

/'l Prozessor : ATnega8
/'l Takt ;16 NHz
/'l Sprache : C

/1 Date Do

/'l Version

/1 Autor

#define F_CPU 16000000
#i ncl ude <avr\i o. h>
#include "main. h"

#i ncl ude <stdio. h>

| | ===Bef ehl sdefi nti onen===//

/1 #define sbi(var, mask) ((var)|=(uint_8)(1l<<mask)) //verklrzte Schreibwei

/' #define cbi (var, mask) ((var)&=(uint_8)~(1<<mask))
/| ===1 C-Definitionen===//

/11C Pins Atnega8

#define LED PB5

/| BNVA defi nes

#defi ne CSB PBO /1 Pin for Chip-Select
#define I NT PB1 [/ Pin for Interrupt (PD2 ist |INTO bein Atnega8)
/| ===Pr ot ot ypen- Al | genei n===//

void ioinit(void);
void delay _ms(uintl6_ t x);
void delay_us(uintl6_t x);

[ 1 ===UART- Pr ot ot ypen===//

static int uart_putchar(char c, FILE *strean);
uint8_t uart_getchar(void);
static FILE nmystdout= FDEV_SETUP_STREANM(uart putchar,

/| ===SPI1 / BNVA Pr ot ot ypen===//

void init_SPl(void);

voi d txdata(char data);

char rxdata(void);

char read(uint8_t address);

void write(uint8_t address, char data);

int init_BNMA180(uint8_ t range,uint8_t bw);
int check_interrupt(void);

int test _interrupt(void);

| | =========================//

NULL, _FDEV_SETUP_W
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/1 Gl obal e Vari abl en

i nt

{

mai n (void)

char tenp;
signed short tenp2;
char inkey;

ioinit();

init_SPI();

sbi ( PCRTB, CSB) ;

printf("\f");

prl ntf("\n***************BNAlSO Test*****************\n\ n");

//1nit BVA at +-1,5g and 10Hz, return error if not connected

whi | e(init_BNA180(0x01, 0x00)! =0) /1init BNA() bekonnt die Initial

{
printf("Error connecting to BNA180...\n");

del ay _ns(1000);
}

printf("Successfully connected to BNA180...\n");

whil e(test_interrupt()!=0)

{
printf("Interrupt-Test fehlgeschlagen...\n");
del ay_ns(1000);

}

printf("lInterrupt-Test erfolgreich...\n");

printf("\nPress any button to begin acceleration output...\n");
i nkey=uart _getchar();
printf("\nACCx \tACCy \t ACCz \t TEMP\n\n");

while (true) /'l Nainl oop
{
t enp=0;
whi l e(tenp! =1)
{
t enp=r ead( ACCXLSB) &0x01; /1 Abfrage von new_data_int
}
t erp=r ead( ACCXNSB) ; /I spei chern vomr NSB der X-Daten
t emrp2=t enp<<8; /lverschi eben des X-NSB umr 8Bit n
t enrp2| =r ead( ACCXLSB) ;
temrp2=tenp2>>2; /*LSB+NSB umr 2 Stellen nach recht
bendti gt werden*/
printf("%d\t",temp2); /1 Ausgabe der Daten in X-Richtung
whi | e(tenp! =1)
{
t enp=r ead( ACCYLSB) &0x01;
}

t erp=r ead( ACCYNSB) ;
tenp2=t emrp<<8§;

t enrp2| =r ead( ACCYLSB) ;
tenmp2=t enrp2>>2;
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printf("%d\t",tenmp2);

whi | e(tenp! =1)
{

}

t erp=r ead( ACCZNSB) ;
tenp2=t emrp<<8;

t erp2| =r ead( ACCZLSB) ;
tenmp2=t enrp2>>2;
printf("%d\n",tenmp2);

t emrp=r ead( ACCZLSB) &0x01

}

/11init_BNA180

/'l nput: range is a 3-Bit value between 0x00 and 0x06 and will set the ra
/1 bw is a 4-Bit value between 0x00 and 0x09. Again described on pg
[/ CQutput: -1 on error,0 on success

int init_BNMA180(uint8_ t range, uint8_t bw)
{
char tenp,tenpl;
/1if connected correctly, ID register schould be 3
if(read(Chip_ID)!=3)
return -1;

/] Set ee_w bit

t erp=r ead( CTRLRECO) ;

t enrp| =0x10;

write(CTRLRECO, t enp); // Have to set ee_w to wite any other registe

I e e T

/1 Set Bandwi dt h

t errp=r ead( BWTCS) ;

tenmpl=bw;

templ=(tenpl<<BWSHI FT); /*Inhalt von Templ muss um 4 Bit nach links v
wird. Nur im Hi gh-Byte wird die Bandbreite ei

t emrp&=( ~BWVASK) ; /1 Bi t maske | 8scht nur das High-Byte in tenp

temp| =t enpl; /1 gewinscht e Bandbreite BWwird in tenp inm Hi

write(BWTCS, tenp); /1l keep tcs<3:0> in BWCTS, but wite new BW

/1 Set Range

t erp=r ead( CLSB1) ;

temrpl=r ange;

tenmpl=(t enpl<<RANCESHI FT);

t erp&=( ~RANCGENASK) ;

tenmp| =t enpl;

write(CLSB1,tenp); //Wite new range data, keep other bits the s
B e

return O;

}

/[1int check_interrupt()
/lreturns: 0 or 1 depending on status of PBl

int check_interrupt(void)
{
i f (PINB&(1<<1)==0)
return O;
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}

el se
return 1;

/1 Check interrupt functionallity on PB1l
[/ Cutput: 0O on success, -1 on error

int test_interrupt(void)

{

}

whi I e(check_interrupt()!=0)

write(CTRLREG3, 0x12); //set new_data_int
del ay_ns(100);

whi I e(check_interrupt()!=1)

[lwrite reset _int control bit to 1
write( CTRLREGS3, 0x10);
write( CTRLRECO, 0x50);

whi I e(check_i nterrupt()!=0)

return O;

void write(uint8_t address, char data)

{

}

char

{

/lwrite any data byte to any single address
//adds a "0" to the NSB of the address byte (Wite Node)

addr ess&=0x7F;

[lTprintf("\nWiting Ox¥x to Ox%x\n", dat a, addr ess);
cbi (PCRTB, CSB) ;

delay_ns(1);

t xdat a( addr ess) ;

delay_ns(1);

t xdat a(dat a) ;

delay _ns(1);

sbi ( PCRTB, CSB) ;

read(ui nt8_t address)

/lreturns the contents of any Cne-Byte-Register from any address
//sets the NSB for every address byte (READ Node)

char byte;
addr ess| =0x80;
cbi (PCRTB, CSB) ;
t xdat a( addr ess) ;
byt e=r xdat a() ;
sbi ( PCRTB, CSB) ;

return byte;
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245 |}

246

247 | char rxdata(void)

248 | {

249 /1 whil e((SPSR&0x80) ==0x80) ;

250 SPDR=0x55

251 whi | e( ( SPSR&0x80) ==0x00) ;

252

253 return SPDR

254 1}

255

256 | voi d txdata(char data)

257 | {

258 /' I'whi |l e( ( SPSR&0x80) ==0x80) ;

259 SPDR = dat a;

260 whi | e( ( SPSR&0x80) ==0x00) ;

261 |}

262

263 |void init_SPI(void)

264 | {

265 sbi ( SPCR, NSTR) ; /I make SPI MNaster
266 sbi ( SPCR, CPCL) ;

267 sbi ( SPCR, CPHA) ; /1SCL idle high, sample data on rising edge
268 cbi (SPCR, SPR1); chi (SPCR, SPRO); cbhi (SPSR, SPI2X); //Fosc/4 is SPI freq
269 sbi ( SPCR, SPE) ; / / enabl e SPI

270 |}

271

272 |static int uart_putchar(char c, FILE *stream)
273 | {

274 if(c=="\n")

275

276 uart _putchar('\r', streamn);

277

278 Il oop_until _bit_is_set(UCSRA, UDRE) ;
279 UDR=c;

280

281 return O;

282 |}

283

284 |uint8 t uart_getchar(void)

285 | {

286 whi | e(! (UCSRA&( 1<<RXC)));

287 return( UDR) ;

288 |}

289

290 |void ioinit(void)

291 | {

292 int MYUBRR=103; //Results in 9600bps € 8WVHz or 19200bps € 16NHz
293

294 [/ 1=out put, O=i nput

295 / | DDRA=0b00000000; //ADC I nputs

296 DDRB=0b11101101; // M SC i nput, PBl i nput
297 DDRC=0b11111111; //Al'l outputs

298 DDRD=0b11111110; //PCRTD(RX on PDO)
299

300 st dout =&myst dout ; /lrequired for printf init
301

302 UBRRH = ( MYUBRR) >>8;

303 UBRRL = NMNYUBRR

304 UCSRB = (1<<RXEN) | ( 1<<TXEN) ;

305 UCSRC = (3<<UCSZ0);
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UCSRA = (1<<U2X);
TCCR2 = (1<<(CS21);
}
/'l General short del ays

void delay_ns(uintl6_t x)
{

for(;x>0;x--)
del ay_us(1000);
}

void delay us(uintl6_t x)

{
whi | e(x>256)

{
Tl FR=(1<<TCV2); //Cl ear
TCNT2=0;
whi | e((TI FR&( 1<<TCV2)) ==0) ;
X-=256;

}

Tl FR=(1<<TQV2); /1 Cl ear

TCNT2=256- X;

whi | e( Tl FR&( 1<<TCV2) ==0) ;

}

any interrupt
/1256-125=131:

any interrupt
/1256-125=131:

flags on Timner2
Preload timer2 for x clicks.

flags on Tinmer2
Preload timer2 for x clicks.
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