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REAL-TIME CLOCKS Oct 26, 2004

App Note 3382: Interfacing a MAX6901 RTC With an 8051-
Type Microcontroller

This app note demonstrates how to interface a MAX6901 to an 8051-type microcontroller and
provides example code showing basic interface routines. The microcontroller used in this
example is the DS2250, and the software is written in C.
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Description
This app note demonstrates how to interface a MAX6901 Real Time Clock (RTC) to an 8051-type microcontroller and
provides example code showing basic interface routines. The microcontroller used in this example is the DS2250, and

the software is written in C.

Operation
The program uses three general-purpose port pins on the microcontroller to control the 3-wire bus. The

microcontroller initiates a data transfer by sending a command/address byte to the MAX6901. The microcontroller
then sends additional data and/or SCLKs to the MAX6901, which transmits or receives data based upon the

command byte.

A schematic of the circuit is shown in Figure 1. The software is shown in Figure 2.
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Figure 1. Schematic of Daughter Card (PDF Download)

Figure 2. Code Listing

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

/* DEMX6901. c */

/***********************************-k********-k******************************/

| * #pragma code synbol s debug */

#i ncl ude /* Prototypes for I/O functions */

#i ncl ude /* Register declarations for DS5000 */
/***************************** mf| nes ********************************/
shit CE = PO"O;

sbit SCLK = POM1;

shit 10 = PO"2;

/*********************** Functl on Pr Ot OtypeS **************************/

voi d writebyte();

voi d initialize();
voi d disp_cl k_regs();
voi d burstranread();
voi d burstramwt();

/************************* Gobal Val'lab| es *-k-k************************/

uchar cy, yr, m, dt, dy, hr, mn, sec, nsec;

void reset_3wWm) /* ---- reset the 3-wire interface ---- */

{
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SCLK = 0;
CE = 0,
IO=20; /* program IO pin to OV */
}
voi d wbyte_3w(uchar W Byt e) /[* --- wite one byte to the DUT --- */
{
uchar i;
CE = 1,
for(i =0; i < 8; ++i)
{
i f(WByte & 0x01)
IO=1;, /* set port pin high to read data */
el se
IO = 0;
SCLK = 0;
SCLK = 1;
W Byte >>= 1,
}
}
uchar rbyte_ 3w() /* --- read one byte fromthe DUT --- */
{
uchar i;

uchar R Byte = 0;

CE = 1;
|10 = 1;
for(i=0; 1<8; ++i)
{
SCLK = 1;
SCLK = 0;
if(10
{
R Byte >>= 1,
R Byte += 0x80;
}
el se
R Byte >>= 1,
}
return R Byte;
}
void witebyte() [* ----- write one byte, pronpt for address and data ------ */
{
uchar add;
uchar dat;
[* Get Address & Data */
printf("

Enter the Wite Address (h)

ADDRESS (80,82,84...):");
scanf (" %bx", &add);
printf("DATA (0-ff):");
scanf (" %bx", &dat);

reset 3w();
wbyt e _3w( add) ;



wbyt e 3w(dat);

reset 3w();
}
void initialize() [* ----- init clock data using user entries ----- */
/* Note: NO error checking is done on the user entries! */

{

reset _3w();

wbyt e _3w( 0x0f ) ; /* control register wite address */
wbyt e_3w( 0x00) ; /* clear wite protect */

reset 3w();

printf("

Enter the year (0-99): ");
scanf (" %bx", &yr);
printf("Enter the nmonth (1-12): ");
scanf (" %bx", &m);
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 & Ox3f; /* force clock to 24 hour node */
printf("Enter the minute (0-59): ");
scanf (" %bx", &m n);
printf("Enter the second (0-59): ");
scanf (" %x", &sec);

reset _3w();

wbyt e_3w(Oxbe); /* clock burst wite */
wbyt e 3w(sec);

wbyte 3w(nin);

wbyte_ 3w(hr);

wbyt e_3w(dt);

wbyt e_3w(m) ;

wbyt e_3w(dy) ;

wbyte_3w(yr);

wbyte 3w(0); /* control */
reset _3w();

wbyt e_3w( 0x92) ;

wbyte 3w(0x20); /* century data */

reset 3w();
i?id di sp_cl k_regs() /* --- loop reading clock, display when secs change ---
{
uchar ml, pm prv_sec = 99;
while(!Rl) /* Read & Display O ock Registers */
{ reset _3w();

wbyt e_3w(Oxbf); /* clock burst read */
sec = rbyte_3w);
mn = rbyte 3wm);
hr = rbyte 3w);



dt = rbyte 3w);

m = rbyte 3w);

dy = rbyte_3w);

yr = rbyte_3w();

cy = rbyte_3w); /* dunmy read of control register */
reset 3w();

wbyte 3w(0x93); /* century byte read address */

cy =rbyte 3wW);
reset _3w();

i f(hr & 0x80)
ml = 0O;
el se
ml = 1;

if(sec !'= prv_sec) /* display every tine seconds change */
{
if(ml)

{
printf("
%02bX%02bX/ Y02bX/ Y02bX %®1bX", cy, yr, mm, dt, dy);
printf(" %2bX: %92bX: %92bX", hr, mn, sec);

}
el se
{
if(hr & 0x20)
pm="F;
el se
pm="A";
hr &= Ox1f; /* strip node and am pmbits */
printf("

%02bx%2bx/ ¥02bx/ ¥O2bx %®2bx", cy, yr, (mm & Ox1f), dt, dy);
printf(" 9%92bx: %92bx: %92bx %M, hr, mn, sec, pn;

}
}
prv_sec = sec;
}
Rl =0; /* Swallow keypress to exit |oop */
}
voi d burstranread() [* ------ read RAM using burst node -----
{
uchar Kk;
printf("
MAX6901 RAM contents:
")
reset 3w();
woyte 3w(Oxff); /* ramburst read */
for (k = 0; k < 31; k++)
{
if(!'(k %8) ) printf("
")
printf("%2.bX ", rbyte_3w) );
}

reset _3w();



}

voi d burstranmmt (uchar Data) [* --ee-- wite RAM using burst node ------- */

{

uchar j, k;

reset _3w();
woyte 3w(Oxfe); /* ramburst wite */
for (k=0; k < 31; ++k)

{
wbyt e_3w( Dat a) ;
}
reset 3w();
}
mai n (voi d) R e
{
uchar i, M M;
while (1)
{
printf("
MAX6901 build %
", __DATE_ );
printf("Cl Cock Init
")
printf("CR Cock Read CWUC ock Wite
Il);
printf("RR Read RAM RWRAM Wite
")
printf("Enter Menu Sel ection: ");
M = _getkey();
switch(M
{
case 'C:
case 'c':

printf("\rEnter Cock Routine to run:C");
ML = getkey();

swi tch( ML)
{
case '1':
case 'i': initialize();
br eak;
case 'R :
case 'r': di sp_cl k_regs();
br eak;
case 'W:
case 'W: writebyte();
br eak;
}
br eak;

case 'R :



case 'r
printf("\rEnter Ram Routine to run:R");
ML = getkey();

swi t ch( ML)
{
case 'R :
case 'r': burstranread();
br eak;
case 'W
case 'wW: printf("

Enter the data to wite: ");
scanf ("%bx", & );
burstramwt (i); break;

br eak;

More Information

MAX6901: QuickView -- Full (PDF) Data Sheet -- Free Samples
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