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H Qﬁ;!m'a,ﬁosn M AXI /W Using a Nonvolatile Timekeeping

RAM with a Microcontroller
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INTRODUCTION

The nonvolatile timekeeping family of real-time clock (RTC) products provide battery-backed NV SRAM as well as
time and date. The clock registers are accessed identically to the SRAM. Table 1 shows a list of products in the
nonvolatile timekeeping family. The DS174__ series are identical to the DS164_, with the addition of a century bit
and optional 3.3V operation.

Table 1. Nonvolatile Timekeeping Products

PART RAM DENSITY Vee (V)
DS1642 2k x 8 5
DS1643 8k x 8 5
DS1644 32k x 8 5
DS1646 128k x 8 5
DS1647 512k x 8 5
DS1742 2k x 8 3.30r5
DS1743 8k x 8 3.30r5
DS1744 32k x 8 3.30r5
DS1746 128k x 8 3.3o0r5
DS1747 512k x 8 3.30r5

PIN CONFIGURATIONS

TOP VIEW

N.C. |01 320 Ve

A14 |01 280| Vee A16 (02 310| A15

WE Dall.

A12 (02 Dalias 270 WE A14 |03 Semicansuctor 3o &; '
A7 |03 Semiconductor 260| A13 A12 (04 DS1646 2900 WE
a6 |04 Dstes4  25[| A8 A7 |05 280 A13

A5 |5 240 A9 A6 |06 270| As

A4 |06 230 A1 A5 |07 260| A9
A3 (B7 220 OE A4 |08 250 A1l
A2 I8 210| A10 A3 |Oo9 24[0| OE
A1 |09 200| CE A2 010 230| A10
A0 |10 190( DQ7 A1 (011 20| CE
DQO (M 11 18| DQ6 A0 012 21@| ba7
DQ1 (H12 170 DQ5 DQ0 |m13 200| DQ6
DQ2 (@13 160 DQ4 pDQ1 |m14 190 DQ5
GND (D14 150| DQ3 DQ2 (@15 180| DQ4
GND |[16 170 DQ3

DIP MODULE
DIP MODULE

In the following example, a DS1644 or DS1646 is connected to a DS87C320. The DS87C320 high-speed
microcontroller is compatible with the industry-standard 8051 architecture. Other NV RAM densities could be
supported with appropriate changes to the circuit. For related application notes, please refer to the Quick View data
sheets for the DS87C320 and DS1644. A reference RTC clock shematic follows the code.
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DS1644/DS1646 CODE

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

/* DS1644.c - Access DS1644/6, DS1744/6 using Reference RTC circuit */

/* This program if for example only and is not supported by Dallas */
/* Semiconductor Maxim. */
/**********************************************************************/
#include <stdio.h> /* Prototypes for I/O functions */
#include <DS5000.h> /* Register declarations for DS5000 */
#include <absacc.h> /* needed to define xdata addresses */

#include <delay.c>
/************************* blt defll’lltlons ****************************/

/***************************** Defines ********************************/
/************************* Global Variables ***************************/
uchar yr, mn, dt, dy, hr, min, sec, day;

unsigned int MAXADD;

sbit RSTb = P2"7;
sbit IRQb = P2"6;
sbit ADle = P1"5;
sbit AD17 = P176;
sbit AD18 = P1"7;
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Function Prototypes

void writereg();

void init rtc();

void Disp Clk Regs();
void ramread();

void ramwrite();

void toggle ft();

void init rtec() [* mmmm - set the time and date ---———-—-—————————- */
/* Note: NO error checking is done on the user entries! */

{

uchar tmp;

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);

printf ("Enter the minute (0-59): ");
scanf ("$bx", &min);

printf ("Enter the second (0-59): ");
scanf ("S$bx", &sec);

ADl16 = AD17 = AD18 = 1;

XBYTE [Oxfff8] = 0x80; /* set write bit for write */
XBYTE[Oxfff9] = sec;

XBYTE[Oxfffa] = min;

XBYTE[0xfffb] = hr;

XBYTE[Oxfffc] = dy;

XBYTE[Oxfffd] = dt;

XBYTE[Oxfffe] = mn;

XBYTE[Oxffff] = yr;
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XBYTE[Oxf£f£8] = 0; /* clear write bit to allow update */
}
void Disp Clk Regs () /X */
{
uchar msec, Sec, prv_sec = 99, Min, Hrs, Dte, Mon, Day, Yr;
ADl6 = AD17 = AD18 = 1;
printf ("\nYr Mn Dt Dy Hr:Mn:Sec");
while (!RI) /* Read & Display Clock Registers */
{
XBYTE[Oxf£f£8] = 0x40; /* set read bit to stop updates */
Sec = XBYTE[Oxfff9];
Min = XBYTE[Oxfffa];
Hrs = XBYTE[Oxfffb];
Day = XBYTE[Oxfffc];
Dte = XBYTE[Oxfffd];
Mon = XBYTE[Oxfffe];
Yr = XBYTE[Oxffff];
XBYTE[Oxff£f8] = 0; /* clear read bit to resume updates */
delay (3); /* must allow time for transfer to occur */
if(Sec != prv_sec) /* display every time seconds change */
{
printf ("\n%02.bX %02.bX %$02.bX %02.bX", Yr, Mon, Dte, Day);
printf (" %02.bX:%02.bX:%02.bX", Hrs, Min, Sec);
}
prv_sec = Sec;
}
RI = 0; /* Swallow keypress to exit loop */
}
void ramread() [* mmm Read RAM —-———-—-—-—-—-—-—-—-—— */
{
unsigned int j;
ADl16 = AD17 = AD18 = 0;
for (j = 0; j <= MAXADD; Jj++)
{
if(j '= 0 && !'(j % 256) )
{
printf ("\nPress a key or Esc to exit ");
if( getkey() == 0xlb)
return;
}
if(!'(3 % 16)) printf ("\n%bx%04x ", (uchar) ADl6, 7J);
printf ("%02.bx ", (uchar) XBYTE[]]):
if (j == Oxffff) break;
}
if (MAXADD == 0Oxffff)

{

printf ("\nPress a key or Esc to exit ");

if( getkey() == 0xlb)
return;

ADl6 = 1;

for (j = 0; j <= MAXADD;

{

j++)
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if(3 !'= 0 && ! (3 % 256) )
{
printf ("\nPress a key or Esc to exit ");
if( getkey() == 0xlb)
break;

}
iE(1(5 %

16)) printf ("\n%bx%04x ", (uchar) AD16, Jj);
printf ("%02

.bx ", (uchar) XBYTE[]]);

if (jJ == Oxffff) break;
}

}
}
void ramwrite () [F* mmmm e write with incrementing data ------———---—-
*/
{
unsigned int j;
uchar offset = 0;

if (MAXADD == OXFFFF)

{
ADl16 = AD17 = AD18 = 0;
for (j = 0; j <= MAXADD; Jj++)

{

XBYTE[]j] = (uchar) ( (j & Oxff) + offset);
if( (3 & Oxff) == Oxff) offset++;
if(j == Oxffff) break;

}

ADl16 = 1;
offset 0;
for (j = 0; j < (MAXADD - 7); j++)

{

XBYTE[]j] = (uchar) ( (j & Oxff) + offset);
if( (7 & Oxff) == Oxff) offset++;
}
}
void ramfill (uchar dat) JF mmm e fill with fixed data —-—--—-———————- */

{

unsigned int j;

if (MAXADD == OxFFFF)
{
ADl6 = AD17 = AD18 = 0;
for (j = 0; j <= MAXADD; j++)
{
if (5 & 0x100)

XBYTE[j] = dat ~ OxFF;
else

XBYTE[]j] = dat;
if(j == Oxffff) break;

0; j < (MAXADD - 7); j++) /* don't disturb time & date */

if (3 & 0x100)
XBYTE[j] = dat ~ OxFF;
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void

uchar

}
main

{

else
XBYTE[j] = dat;
}
toggle ft() /* —-—-—-=----- toggle the Frequency Test bit --———---—- */
creg;
ADlo=1;
creg = XBYTE [Oxfffc];
if( (creg & 0x40) ) /* check FT bit */
{
XBYTE [Oxff£f8] = 0x80; /* set write bit for write */
XBYTE [Oxfffc] = (creg & Oxbf); /* clear FT bit */
XBYTE[Oxff£8] = 0; /* clear write bit */
}
else
{
XBYTE [Oxff£f8] = 0x80; /* set write bit for write */
XBYTE [Oxfffc] = (creg | 0x40); /* set FT bit */
XBYTE[Oxf£f£8] = 0; /* clear write bit */
}
(void) e

uchar i, M, Ml;

RSTb = 1;

printf ("\nl) DS1644 or 2) DS1l646 2 ");

i = _getkey();
if (4 == '1") MAXADD = Ox7FFF;
if (14 == '2") MAXADD = OxFFFF;
while (1)

{

printf ("\nDS1644/6 build 100\n");
printf ("CI Init clock CR Read Time\n");
printf ("R RAM Fill RR RAM Read\n");
printf ("T Toggle FT");

printf ("\nEnter Menu Selection:");

M = _getkey();

switch (M)
{
case 'C':
case 'c':
printf ("\rEnter Clock Routine to run: C");
M1 = getkey();
switch (M1)
{
case 'I':
case 'i': init_rtc(); break;
case 'R':
case 'r': Disp Clk Regs(); break;
}
break;
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case 'R':
case 'r':
printf ("\rFill RAM A)a, 5)5, I)nc data or R)ead: ");
M1 = getkey();
switch (M1)
{
case '5': ramfill (0x55); break;
case 'A':
case 'a': ramfill (Oxaa) ; break;
case 'R':
case 'r': ramread(); break;
case 'I':
case 'i': ramwrite (); break;
}
break;
case 'T':
case 't': toggle ft(); break;
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Note: Populate U2002,

U2003, U2004 or U2005 as needed.
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