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

/* DEMO1388.c                                                              */

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

/* #pragma code symbols debug */

#include <stdio.h>

/* Prototypes for I/O functions     */

#include <DS5000.h>

/* Register declarations for DS5000 */

/***************************** Defines ********************************/

#define
ACK
0

#define
NACK
1

#define
ADDRTC
0xd0
/* I2C addresses */

/************************* bit definitions ****************************/

sbit
scl = P0^0;        
/* I2C pin definitions */

sbit
sda = P0^1; 

sbit
RSTb = P3^2;

void
start();

void
stop();

void
i2cwrite(unsigned char d);

uchar
i2cread(uchar);

void
readbyte();

void
writebyte();

void
initialize();

void
disp_clk_regs(uchar);

void
eeprom_wrt(uchar, uchar);

void
eepromread();

void
eepromwrite(uchar);

/************************* global variables ***************************/

uchar
msec, sec, min, hr, dy, dt, mn, yr;

void start()
/* ----------------------------------------------- */

{


sda = 1;  scl = 1;
/* Initiate start condition */


sda = 0; 

}

void stop()

/* ----------------------------------------------- */

{


sda = 0; scl = 1; scl = 1; sda = 1;
/* Initiate stop condition */

}

void i2cwrite(uchar d)

/* ----------------------------- */

{

uchar i;


scl = 0;


for (i = 1; i <= 8; i++)


{



sda = (d >> 7);



scl = 1;



d = d << 1;
/* increase scl high time */



scl = 0;


}


sda = 1;
/* Release the sda line */


scl = 1;


if(sda) printf("Ack bit missing\n");


scl = 0;

}

uchar
wr_ack(uchar d)
/* --------- write slave address, check for ack -------- */

{

uchar i;


start();


scl = 0;


for (i = 0;i < 8; i++)


{



sda = (d >> 7);



scl = 1;



d = d << 1;
/* put here to increase scl high time */



scl = 0;


}


sda = 1;
/* Release the sda line */


scl = 1;


i = sda;
/* get sda status, ack or nack */


scl = 0;


stop();


return(i);

}

uchar
wr_ret(uchar d)
/* --------- write slave address, check for ack -------- */

{

uchar i;


scl = 0;


for (i = 0;i < 8; i++)


{



sda = (d >> 7);



scl = 1;



d = d << 1;
/* put here to increase scl high time */



scl = 0;


}


sda = 1;
/* Release the sda line */


scl = 0;


scl = 1;


i = sda;
/* get sda status, ack or nack */


scl = 0;


return(i);

}

uchar i2cread(uchar b)
/* ----------------------------------- */

{

uchar i, d;


sda = 1;             /* Let go of sda line */


scl = 0;


for (i = 1; i <= 8; i++)
/* read the msb first */


{



scl = 1;



d = d << 1;



d = d | sda;



scl = 0;


}


sda = b;          /* 1 = NACK, 0 = ACK */


scl = 1;
scl = 1;


scl = 1;
scl = 1;


scl = 0;


sda = 1;          /* Release the sda line */


return d;

}

void writebyte()
/* ------- write a byte to block 0 --------- */

{

uchar
Add, Data;


printf("\nAddress (hex): ");
/* Get Address */


scanf("%bx", &Add);


printf("DATA (hex): ");


scanf("%bx", &Data);
/* and data */


start();


i2cwrite(ADDRTC);


i2cwrite(Add);


i2cwrite(Data);


stop();

}

void readbyte()
/* ---------read a byte from block 0 ---------- */

{

uchar
Add;


printf("\nAddress (hex): ");
/* Get Address */


scanf("%bx", &Add);


start();


i2cwrite(ADDRTC);


i2cwrite(Add);


start();


i2cwrite(ADDRTC | 1);


printf("%2bx", i2cread(NACK) );


stop();

}

void initialize()
/* --- initialize time & date from user entries --- */

/* Note: NO error checking is done on the user entries! */

{


start();

/* The following Enables the Oscillator */


i2cwrite(ADDRTC);
/* address the part to write */


i2cwrite(0x0b);
/* position the address pointer to 1 */


i2cwrite(0);

/* clear the OSF, WF bits */


i2cwrite(0);

/* enable osc, disable WDE, WD/RST */


stop();


printf("\nEnter the year (0-99): ");


scanf("%bx", &yr);


printf("Enter the month (1-12): ");


scanf("%bx", &mn);


printf("Enter the date (1-31): ");


scanf("%bx", &dt);


printf("Enter the day (1-7): ");


scanf("%bx", &dy);


printf("Enter the hour (1-23): ");


scanf("%bx", &hr);


hr = hr & 0x3f;
/* force clock to 24 hour mode */


printf("Enter the minute (0-59): ");


scanf("%bx", &min);


printf("Enter the second (0-59): ");


scanf("%bx", &sec);


start();


i2cwrite(ADDRTC);
/* write slave address, write 1388 */


i2cwrite(0);

/* write register address, 1st clock register */


i2cwrite(0);

/* default for msec register */


i2cwrite(sec);


i2cwrite(min);


i2cwrite(hr);


i2cwrite(dy);


i2cwrite(dt);


i2cwrite(mn);


i2cwrite(yr);


stop();

}

void
disp_clk_regs(uchar prv_sec)
/* ----- time & date display ----- */

{

uchar
mil, pm;


printf("\n    Yr/Mn/Dt Dy Hr:Mn:Sc");


while(!RI)
/* Read & Display Clock Registers */


{



start();



i2cwrite(ADDRTC);
/* slave address, write 1388 */



i2cwrite(0);

/* write register address, 1st clock register */



start();



i2cwrite(ADDRTC | 1);
/* slave address + read bit, read 1388 */



msec = i2cread(ACK);
/* starts w/last address stored in register pointer */



sec = i2cread(ACK);



min = i2cread(ACK);



hr = i2cread(ACK);



dy = i2cread(ACK);



dt = i2cread(ACK);



mn = i2cread(ACK);



yr  = i2cread(NACK);



stop();



if(hr & 0x40)




mil = 0;



else




mil = 1;



if(sec != prv_sec)
/* display every time seconds change */



{




if(mil)




{





printf("\nDUT %02bX/%02bX/%02bX %02bX", yr, mn, dt, dy);





printf(" %02bX:%02bX:%02bX.%02bx", hr, min, sec, msec);




}




else




{





if(hr & 0x20)






pm = 'P';





else






pm = 'A';





hr &= 0x1f;
/* strip mode and am/pm bits */





printf("\nDUT %02bx/%02bx/%02bx %02bx", yr, (mn & 0x1f), dt, dy);





printf(" %02bx:%02bx:%02bx.%02bx %cM", (hr & 0x1f), min, sec, msec, pm);




}



}



if(prv_sec == 0xfe)
return;



prv_sec = sec;


}


RI = 0;  /* Swallow keypress to exit loop */

}

void
eeprom_wrt(uchar blk, uchar dat)
/* --- write single block of eeprom data --- */

{

uchar
inc;


start();


i2cwrite(ADDRTC + blk);
/* write slave address, write 1388 */


i2cwrite(0);


/* starting address */


for(inc = 0; inc < 8; inc++)



i2cwrite(dat);


stop();


do


{



dat = wr_ack(ADDRTC + blk);


}
while(dat);
/* wait for ack; indicates EEPROM write is finished */

}

void
eeprom_byte_wrt()
/* --- write single byte of eeprom data --- */

{

uchar
inc;


start();


i2cwrite(ADDRTC + 2);
/* write slave address, write 1388 */


i2cwrite(4);


/* starting address */


i2cwrite(0x11);


stop();


do


{



inc = wr_ack(ADDRTC + 2);


}
while(inc);
/* wait for ack; indicates EEPROM write is finished */

}

void
eepromwrite(uchar Data)
/* -------- fill EEPROM with fixed data -------- */

{

uchar blk, j, k, m;


for(blk = 2; blk < 5; blk <<= 1)


{



for(j = 0; j < 32; j++)
/* write until the pointer wraps around */



{




start();




i2cwrite(ADDRTC + blk);
/* write slave address, write 1388 */




i2cwrite(j * 8);
/* write register address, 1st address in block */




for(k = 0; k < 8; k++)




{





i2cwrite(Data);




}




stop();




do




{





start();





k = wr_ret(ADDRTC + blk);
/* access an EEPROM block */





stop();




}
while(k);
/* wait for ack; indicates EEPROM write is finished */



}


}

}

void eepromread()

/* ----------- read the EEPROM in one shot --------- */

{

uchar blk, j, k;


for(blk = 2; blk < 5; blk <<= 1)


{



start();



i2cwrite(ADDRTC + blk);
/* write slave address, write 1388 */



i2cwrite(0);

/* word address (1st RAM location) */



start();



i2cwrite(ADDRTC + blk + 1);
/* write slave address, read 1388 */



for(j = 0; j < 255; j++)



{




if(!(j % 16) )
printf("\n%02bx ", j);




printf("%02bX ", i2cread(ACK) );



}



printf("%02bX\n", i2cread(NACK) );
/* last byte must NACK */



stop();


}

}

main (void)
/* ----------------------------------------------------- */

{

uchar
M, M1;


RSTb = 1;
/* set up for read, weak pull-up */


while (1)


{ 



printf("\nDS1388 build date: %s\n", __DATE__);



printf("CR Clock Read  CI Init RTC\n");



printf("BR Byte Read   BW Write Byte\n");



printf("ER EEPROM Read EW EEPROM Write\n");



printf("EB EEPROM Block wr\n");



printf("Enter Menu Selection: ");



M = _getkey();



switch(M) 



{




case 'B':




case 'b':




printf("\nRead or Write: ");




M1 = _getkey();




switch(M1) 




{





case 'R':





case 'r':
readbyte(); 
break;





case 'W':





case 'w':
writebyte(); 
break;




}




break;




case 'C':




case 'c':




printf("\rEnter Clock Routine to run:C");




M1 = _getkey();




switch(M1) 




{





case 'I':





case 'i':
initialize();
break;





case 'R':





case 'r':
disp_clk_regs(0x99);
break;




}




break;




case 'E':




case 'e':




printf("\rEnter Ram Routine to run:R");




M1 = _getkey();




switch(M1) 




{





case 'B':





case 'b':
printf("\nEnter block (2 or 4): ");







scanf("%bx", &M);







printf("Enter data (hex): ");







scanf("%bx", &M1);







eeprom_wrt(M, M1);







M = 'E';
M1 = 'b';
break;





case 'R':





case 'r':
eepromread();
break;





case 'W':





case 'w':
printf("\nEnter the data to write: ");







scanf("%bx", &M1);







eepromwrite(M1);
break;





case 'X':





case 'x':
eeprom_byte_wrt();
break;




}




break;



}


}

