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Using the SmartWatch/Phantom Clocks with a
Microcontroller

Abstract: This application note shows an example of how to interface a Phantom Real-Time Clock (RTC)
to a microcontroller. This note includes a schematic and example code.

Pin Assignment

RST 1 28 Ve
2 27 WE
3 26 Ve-B
4 5
5 24
6 23
7 2 OF
[A2] 8 21
5 o CE
[A01 10 19
Doo 11 13
12 17
13 16
GND 14 15
DS1216B/C/D/E
28-Pin Intelligent Socket
Description

The Phantom clocks and SmartWatch sockets provide battery-backed NV SRAM or NV SRAM control,
respectively, and add timekeeping information. The timekeeping data is accessed without using any of
the SRAM data space. Access of the timekeeping data is accomplished by writing a unique 64-bit
sequence to the controller. The controller then inhibits access to the SRAM for the next 64 reads or
writes. In this example, a DS1216C, DS1216E, DS1243Y, or DS1244Y is connected to a DS2250. The
DS2250 microcontroller is compatible with the industry standard 8051 architecture. Larger densities could
be supported by using bank-switching techniqgues. Some memory expansion techniques are discussed in
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application note 81, "Memory Expansion with the High-Speed Microcontroller Family."

A SmartWatch/Phantom Clock schematic of the circuit is shown in Figure 1. Software is shown in
DS1216/DS1244 code

More Détailedllmage.
Figure 1. SmartWatch/Phantom Clock schematic of the circuit.

DS1216/DS1244 Code

ELE E ELE ELE ELE ELE E ELE EAR R

/* dsl2l6an.c - access DS1216 or DS1244 using Phantomdemo circuit */

/ ELE ELE E E E ELE E E R E

/* For SmartWatch/ROM sockets, input D (input) is connected to AO, */

/* the Q (output) is connected to D7 (data bit 7 of the data bus) and */
/* /WE connected to A2. On the SmartWatch/RAM sockets, DQ is connected */
/* to DO, and /WE is connected to /WR. For both, /OE is connected to */
/* /RD and /CE is connected to Al15. Access requires use of XBYTE */

/* function. All other SRAM/ROM address and Data pins are connected to */
/* their respective processor pins. The example is intended to show */

/* how to access the clock only. Not all memory configurations will */

/* work with this setup. Note that SmartWatch sockets must be mapped */
/* to data, not program memory space. Program memory fetches would */

/* interrupt the access protocol sequence. If /RST is connected to an */
/* address, the /RST bit must always be written to a 1. Otherwise, */

/* access to the clock will be lost. This program is for example only */
/* is not supported by Dallas Semiconductor MAXIM */
/************************************************************************/
#include <stdio.h> /* Prototypes for 1/0 functions */

#include <DS5000.h> /* Register declarations for DS5000 */

#include <absacc.h> /* needed to define xdata addresses */
/************************* b i t defi n iti ons ******************************/

Y Soiaiaiaiaiaiaiaiaiaiaiaiaiaiaiabaiaiaiai il *xxxk Defines *xFFxddkddkddkddkdkkdkddkddkddkdrx /
uchar mode = 0, yr = 0x01, mn=0x03, dt=0x30, dy=0x26, hr=0x14, min=0x15,
sec=0x16;

#define RDADDR XBYTE OxOOOO] /* 1/0 is on DO for SmartWatch/RAM */

#define WRADDR XBYTE|0x0000

#define RDADDRROM XBYTE[OXOOO4} /* /WE is on A2 for SmartWatch/ROM */
#define WR1ADDR XBYTE[O0x0001] /* D (data input) on A0 for /ROM */

#define WROADDR XBYTE]0x0000

/*********************** Funct i on P rototypes ****************************/
void ds1216 wr();

void dsl1216 rd();

void test();

void ds1216 close();

void ds1216 open();

void entry();

uchar rbyte(Q);

void wbyte(uchar);

¥oid ds1216 open() /* --—-- send open protocol to RTC on 1216 ------- */
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uchar a = 0xc5, inc;
ds1216 close();
Eor(inc = 0; iInc < 4; inct+)
wbyte(a); /* send out the pattern byte */
a = a N Oxff; /* generate next pattern byte */
wbyte(a); /* send out the pattern byte */
a=(a>>4) | (a << 4); /* generate next pattern byte */
/* repeat until 8 bytes sent */
void dsl1216 close() /* ----—- make sure clock is not in access mode ----- */

{
uchar i; /* read from the part at least 64 _times to make sure */
for (i=0; i<9; i++) /* the clock is not being accessed */

ﬁbyte();

uchar rbyte() /* -—--——-- read one byte from the clock and return —---—---- */

uchar savbyte = 0, getbyte;

uchar 1i;
for (i = 0; 1 < 8; i+t)

?f(mode) /* ROM: /WE is on A2, and must be high to read */
etbyte = RDADDRROM & 1; /* data bit output (Q) is in DO */
else /* RAM: /WE is on /WR (DS5000) */

{etbyte = RDADDR & 1; /* DQ is DO */

getbyte <<= i; /* make room for the data bit */
savbyte |= getbyte; /* and save it */

ieturn savbyte;

void wbyte(uchar dat) /*-—\—-—-——-—-—-——— - */
/* This routine writes eight serial bits to the part */

int inc, Xx;

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

?f(mode) /* ROM: /WE (A2) /CE and /OE toggle low to write */

if(dat & 0x01) /* data bit inﬁut (D) is in A0 */

X = WR1ADDR; /* A0 (D) is hig A2 (WE) and OE
are low */

else

X = WROADDR; /* AO (D) is low, A2 (WE) and OE are
low */

dat >>= 1;

}
else /* RAM: /WE and /CE toggle low to write */

{
WRADDR = (dat & 1); /* write DQO */
dat >>= 1;

void ds1216 rd() /* ----——--—- read RTC on 1216 ---------—- */

int inc;

ds1216_close(); /* make sure RTC is not already in access mode */
ds1216 ern(); /* now send the protocol to open the RTC */
printf('\n");

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

grintf("%bx ", rbyte());
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}
rintf(’'\n"");
void dsl1216 wr() /* -——————- write time/date info to 1216 RTC ------ */

s1216 close(); /* make sure RTC is not already in access mode */
ds1216 open(); /* now send the protocol to open the RTC */
0); /* 100th seconds */
sec); /* seconds */
min); /* minutes */
/* hrs */
/* day */
/* date */
/* month */
/* year */

}
void entry() /* --——————- time/date info to load into the clock ---—--—-- */

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

scanf(""%bx", &yr);

printf(""\nEnter the month (1-12): *);
scanT('%bx", &mn);

printf(C'\nEnter the date (1-31): ™);

scanT('%bx", &dt);

printf(""\nEnter the day (1-7): *);

scanfg"%bx", &dy); o )

dy = dy | O0x10; /* make sure _RST bit is high */
printf(""\nEnter the hour (1-24): ");

scanf("%bx', &hr);

/* hr = hr_ & 0x3f; /* force clock to 24 hour mode */
printf(C"\nEnter the minute (0-59): ");
scantT('%bx", &min);

printf(""\nEnter the second (0-59): ');
scanf(""%bx", &sec);

void test() /* --————- loop read and display once per second ------- */

Int prv_sec = 0x99, inc; )
while(!Rl) /* Read & Display Clock Registers */

s1216 close();
ds1216 open(); )

rbyte(); /* throw away fractional seconds */
sec = rbyte(); /* get the time from RTC on DS2250t */
min = rbyte

r

= rbyte();
dy = rbyte();
dt = rbyte();
mn = rbyte();

yr = rbyte(); i i
if(sec 1= prv_sec) /* display every time seconds change */

{

printf(""\n Yr Mon Dte Day Hr:Mn:Sec™);

printf(""\n %02.bX %02.bX %02.bX %02.bX", yr, mn, dt, dy);
rintf("”" %02.bX:%02.bX:%02.bX", hr, min, sec);

rv_sec = sec;

RI = 0; /* Swallow keypress to exit loop */
int main(void) /*-—-———— - —————————————— */

uchar M;

/* on entry, the clock could be open for access. This could happen if power
goes away right after the 64-bit pattern match is complete. On power

up, the next 64 bits would be directed to the clock instead of RAM.

To keep from writing garbage to the clock, the first 64 RAM accesses

should be reads. */ )

dﬁl%lﬁiglose(); /* make sure that we are not already in the clock */

while
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{
printf(’'DS1216 Demo build 109 Mode = ');

if(mode)
prlntf("ROM")'
else
printf(""'RAM™);
prugt; "\n(T oggle RAM/ROM mode (I)nit clock (R)ead clock (L)oop
rea
prlntf("\n'zg'
getke
printf(%c™,M);
switch(M)
case "I*"
case "
case :

entry(); ds1216 wr(); break;
test(); break;

case ds1216_rd(); break;

case

case "t*: printf("\ni=ROM, O=RAM: ");
scanf(""%bx", &mode); break;

case
case

i
L
1"
R
r

Related Parts

DS1216 SmartWatch RAM DS1216B/C/D/H Free Samples
SmartWatch ROM DS1216E/F

DS1243 64K NV SRAM with Phantom Clock Free Samples
DS1244 256k NV SRAM with Phantom Clock Free Samples
DS1248 1024K NV SRAM with Phantom Clock Free Samples
DS1251 4096K NV SRAM with Phantom Clock Free Samples
DS1315 Phantom Time Chip Free Samples

More Information

For Technical Support: http://www.maximintegrated.com/support

For Samples: http://www.maximintegrated.com/samples

Other Questions and Comments: http://www.maximintegrated.com/contact

Application Note 509: http://www.maximintegrated.com/an509

APPLICATION NOTE 509, AN509, AN 509, APP509, Appnote509, Appnote 509
Copyright © by Maxim Integrated Products

Additional Legal Notices: http://www.maximintegrated.com/legal

Page 5 of 5


http://www.maximintegrated.com/datasheet/index.mvp/id/2638
https://shop.maximintegrated.com/storefront/searchsample.do?event=Sample&menuitem=Sample&Partnumber=DS1216
http://www.maximintegrated.com/datasheet/index.mvp/id/2661
https://shop.maximintegrated.com/storefront/searchsample.do?event=Sample&menuitem=Sample&Partnumber=DS1243
http://www.maximintegrated.com/datasheet/index.mvp/id/2662
https://shop.maximintegrated.com/storefront/searchsample.do?event=Sample&menuitem=Sample&Partnumber=DS1244
http://www.maximintegrated.com/datasheet/index.mvp/id/2665
https://shop.maximintegrated.com/storefront/searchsample.do?event=Sample&menuitem=Sample&Partnumber=DS1248
http://www.maximintegrated.com/datasheet/index.mvp/id/2669
https://shop.maximintegrated.com/storefront/searchsample.do?event=Sample&menuitem=Sample&Partnumber=DS1251
http://www.maximintegrated.com/datasheet/index.mvp/id/2692
https://shop.maximintegrated.com/storefront/searchsample.do?event=Sample&menuitem=Sample&Partnumber=DS1315
http://www.maximintegrated.com/support
http://www.maximintegrated.com/samples
http://www.maximintegrated.com/contact
http://www.maximintegrated.com/an509
http://www.maximintegrated.com/legal

	maxim-ic.com
	Using the SmartWatch/Phantom Clocks with a Microcontroller - Application Note - Maxim




