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ABSTRACT

This thesis presented Automatic Plant Irregation System to use for argriculture. 1t could
be set as (a) manual mode (timing watering), and (b) automatic mode (checking humid before
watering). The system was controller by 8052 Microcontroller to control your Solinoid values for
dipernt four sprinkers. The Automatic Plant Irregation System could be set to operate one time

_ per day or twice a day.
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li)sunsuisasmivugunisdaanal

#include <8051.h>

//#include <wal.h>

//xdata at 0x4000 unsigned char port_a;

//xdata at 0x4001 unsigned char port b;

//xdata at 0x4002 unsigned char port c;

//xdata at 0x4003 unsigned char port con;
unsigned char sec,min, hour, tick;

unsigned char DISBUF([8];

unsigned char seg, limit,num,dd, qc,ww, aa, ss, time;
unsigned char data show[] =

{O0x3£f, 0x06, 0x5b, 0x4f, 0x66, 0x6d, 0x7d, 0x07,0x7f, 0x6f, 0x00, 0x40, Oxdc, 0xf]
1 };

unsigned char RTC ADDR = 0xdO;

bit at 0x95 SCL;
bit at 0x96 SDA;
it at 0x90 select;
bit at 0x94 enter;
it at 0x90 menu;
bit at 0x94 ok;

bit at 0x97 add;
bit at 0x91 del;
bit outbit;

typedef struct CLOCK({
unsigned char sec;
unsigned char min;
unsigned char hour;
unsigned char day;
unsigned char date;
unsigned char month;
unsigned char year;
unsigned char Smin;
unsigned char Shour;
unsigned char Smin2;
unsigned char Shour2;
unsigned char am;
unsigned char time;

}CLOCK;

CLOCK RTC;

void I2C_delay(void)
{
}

void I2C_high(void)
{
SCL = 1;
I2C delay();
}
void I2C low(void)
{
SCL = 0:
I2C delay{();
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void I2C_start(void)

{
SDA = 1;
I2C_high{);
SDA= 0;
I2C delay();
I2C low();
SDA =1;

}

void I2C stop(void)

{

SDA = 0;
I2C _high();
SDA = 1;

}

unsigned char I2C wrbyte(unsigned char dat)
{ .
unsigned char 1i;
for (i=1;i<=8;i++)
{
outbit = dat & 0x80;
SDA = outbit;
dat = dat<<l;
I2C high{);
I2C low(});
}
SDA=1;
I2C _high(});
outbit=SDA;
I2C low{();
return{outbit);
}
unsigned char I2C_rdbyte (void)
{
char 1i;
char aux = 0;
SDA = 1;
for (1 = 0; i < 8; 1i++)

{

SCL = 0;
I2C delay();:
SCL = 1;
aux = aux << 1;
if (SDA)
aux = aux | 0x01;
else -
aux = aux & 0xfe;
}
SCL = 0

return (aux);
}
void RTC_WRITE (unsigned char addr,unsigned char ad_in,unsigned char
dat)
{

I2C _start();

if(I2C wrbyte(addr))

I2C stop ()3
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if (I2C_wrbyte(ad in))

fZC_stop();
I2C_wrbyte(dat):
I2C _stop();

} .

void RTC_WRITE_time (void)

{
RTC_WRITE(RTC_ADDR,O,RTC.sec);
RTC_WRITE(RTC_ADDR, 1,RTC.min);
RTC_WRITE(RTC_ADDR,Z,RTC.hour);

}
void RTC_WRITE date(void)
{
RTC_WRITE
RTC_WRITE
RTC_WRITE
RTC_WRITE

RTC ADDR, 3,RTC.day);

RTC ADDR, 4,RTC.date);
RTC_ADDR,S,RTC.month);
RTC_ADDR, 6,RTC.year);

}
void RTC_WRITE Stime(void)
{
RTC_WRITE
RTC_WRITE
RTC WRITE
RTC_WRITE

RTC ADDR, 8, RTC.Shour) ;
RTC_ADDR, 9, RTC.Smin) ;
RTC_ADDR,Oan,RTC.ShourZ);
RTC_ADDR, 0x0b,RTC.Smin2) ;

}
void RTC WRITE am(void)
{ .
RTC_WRITE(RTC_ADDR,OXOC,RTC.am);
RTC_WRITE(RTC_ADDR,Ode,RTC.time);
}

void RTC_READ (unsigned char addr,unsigned char ad_in,unsigned char
*dat)
{
I2C start{();
if(I2C wrbyte(addr))
I2C_stop();
if(I2C _wrbyte(ad in))
I2C stop():
I2C_start();
if (I2C wrbyte (addr|0x01))
I2C stop():
*dat = I1I2C_rdbyte();
I2C_stop();
}

void RTC_READ_time ()

{
RTC_READ(RTC_ADDR,O,&RTC.Sec);
RTC_READ (RTC_ADDR, 1, &RTC.min) ;
RTC_READ (RTC_ADDR, 2, &RTC. hour) ;

}
void RTC_READ date ()

{
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RTC_READ
RTC_READ
RTC_READ
RTC_READ

RTC_ADDR, 3, §RTC.day) ;

RTC_ADDR, 4, &RTC.date) ;
RTC_ADDR, 5, &RTC.month) ;
RTC_ADDR, 6, &RTC.year);

—~ e~

}
void RTC_READ Stime ()
{
RTC_READ
RTC_READ
RTC_READ
RTC_READ

RTC_ADDR, 8, &RTC.Shour) ;
RTC_ADDR,9,&RTC.Smin);
RTC_ADDR, Ox0a, &RTC.Shour2);
RTC_ADDR, 0xOb, &RTC.Smin2) ;

—~ o~~~

}

void RTC READ am()

{
RTC_READ(RTC_ADDR,OXOC,&RTC.am);
RTC_READ (RTC_ADDR, 0x0d, &RTC.time) ;

}
void delay scan(char count)
{ count;

_asm

mov R1,dpl

delay:
mov R2, #0x64
delayl:
djnz R2,delayl
djnz Rl,delay

_endasm;
}

void scan display()

{

char h,1i;
h=1;
h=h<<seg;
for (i=seqg;i<=limit;i++)
{
PO = Oxff;
P2 =h;
PO = ~DISBUF[i];
P2 = h;
delay scan(2);
PO = Oxff;
P2 = h;
h=h<<1;

}
}
unsigned char hex to deh(unsigned char x)
{

x=x&0x£f0;

return(x>>4);
}

pnsigned .char hex to] del (unsigned char x)
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x=x&0x0f;
return{x);
}
void TimeToBuffer()
{
seg=2;limit=7;
DISBUF[Z]=data_show[hex_to_deh(RTC.hour)];
DISBUF[B]=data_show[hex_to_del(RTC.hour)];
DISBUF[4]=data_show[hex*to_deh(RTC.min)];
DISBUF[S]=data_show[hex_to_del(RTC.min)];
DISBUF[6]=data_show[hex_to_deh(RTC.sec)];
DISBUF[7]=data_show[hex_to_del (RTC.sec)];

}

void date ()

{ unsigned char a,b;
seg=0;
limit=7;
if(RTC.day==1) {a=0x37;b=0xdc; }
if (RTC.day==2) {a=0x£f8;b=0x1c; }
if (RTC.day==3) {a=0xfe;b=0x£9;}
if(RTC.day==4) {a=0x£8;b=0x£f4;}
if (RTC.day==5) {a=0xfl;b=0x50;}
if (RTC.day==6)
if (RTC.day==17)
DISBUF[0]=a;
DISBUF(1]=b;
DISBUF[2]=data_show[hex_to_deh(RTC.date)];
DISBUF[B]=data_show[hex_to_del(RTC.date)];
DISBUF[4]=data_show[hex_to_deh(RTC.month)];
DISBUF[S]=data_show[hex*to_del(RTC.month)];
DISBUF[6]=data_show[hex_to_deh(RTC.year)];
DISBUF[7]=data_show[hex_to_del(RTC.year)];

{a=0x6d;b=0x£f7;}
{a=0x6d;b=0x1c;}

}

unsigned char key()
{
unsigned char ch,i;
enter=0;
select=0;
ch=0;
if {menu==1)
{
for(i=0;1i<10000;i++)
{
if (menu==0)return{l);
menu=0;
scan_display{);
delay scan(28);
}}
if (ok==1)
{
for (1i=0;1<10000;i++)
{1,
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if (ok==0)return(2);
ok=0;
scan_display();
delay scan(28);
+}

if(add==1)
{
for (i=0;i<10000; i++)
{
if (add==0)return(3):
add=0;
scan_display();
delay scan(28);
b}
if (del==1)
RO
for (i=0;i<10000;i++)
{
if(del==0)return(4);
del=0;
scan_display();
delay scan(28);
b}

return (ch);

}

void update clock(void)

{
if (++sec>99)

{
sec=0;
if (++min>59)
{
min=0;
if (++hour>23)
{
hour = 0;
}
}
}

}

void timetobuffer (void)

{
DISBUF({2]=data_show[hour/10};
DISBUF[3]=data_show[hour%10];
DISBUF[4]=data show[min/10];
DISBUF[5]=data_ show[min%10];
DISBUF[6]=data_show[sec/10];
DISBUF[7]=data_show[sec%10];

}

[void STime ()

{ seg=0;limit=7;
DISBUF[0]=0xf7;
DISBUF[1]=0x38;
DISBUF[2]=data_show[1l];
DISBUF[3]=data .;show[0x0b];
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7

DISBUF[4)=data_showl[hex_to_deh(RTC.Shour)];
1z

)

DISBUF [5]=data_show[hex to_del (RTC. Shour)

DISBUF[6]=data_show[hex_to_deh(RTC.Smin)];

DISBUF([7]=data_show(hex to del(RTC.Smin)];

}

void STimeZ2 ()

{ seg=0; linit=7;

DISBUF[0]=0x£f7;

DISBUF[1]=0x38;

DISBUF[2]=data show[2];

DISBUF[3]=data_ show[0x0b];
DISBUF[4]=data show[hex to deh(RTC.Shour2)];
DISBUF([5]=data show[hex_to del (RTC. Shour2)]:;
DISBUF[6]=data_ show[hex_ to deh(RTC.Sman Y13
DISBUF[7]=data show[hex to_del (RTC.Smin2)];

}

void setwater ()

{ seg=0;1limit=7;

DISBUF[0]=0x78;

DISBUF[1l]=data_ show([l];

DISBUF[2]=0x37;

DISBUF[3]=0x79;

DISBUF[4]=data show[0x0b];

DISBUF[5]=data show[0x0b];

DISBUF[6]=data show[hex to_deh(RTC. time) ];
DISBUF[7])=data_show[hex to_del(RTC.time)];

}

void setam()

{ seg=0;1limit=7;
DISBUF[0]=0x6d;
DISBUF[1]=0x79;
DISBUF[2]=0x78;
DISBUF[3]=data_ show[0x0b];

}

void timer0 service(void)interrupt 1
{
TRO=0;
tick++;
if(tick==9)
{
tick=0;
update clock{():
}
THO=0xfc;
TLO=0x66;
TRO=1;
}
unsigned char C_hex(unsigned char num)
{ num;
_asm
mov A,dpl
mov rl,A
cine A,#0x0a,sl
mnov rl,#0x10
s1: cjne A, #0xla,s2
mnov rl,#0x20
S22 cine A,/#0x2a;s3




s3:
s4:
s5:
S6:
s7:

s8:

s9:

}

{

{

s1ll:

s12:

s13:

sld:

s15:

s16:

s17:

s18:

mov rl, #0x30
cjne A, #0x3a,s4
mov rl, #0x40
cjne A, #0x4a,s5
mov rl, #0x50
cjne A, #0x5a,s6
mov rl, #0x60
cjne A, #0x6a,s7
mov rl, #0x70
cjne A, #0x7a,s8
mov rl, #0x80
cjne A, #0x8a,sll
mov rl,#0x90

cine A,#0x0f,sl2
mov rl, #0x09
cjne A, #0x1f,sl13
mov rl, #0x19
cine A,#0x2f,sl4
mov rl, #0x29
cjne A, #0x3f,sl5
mov rl, #0x39
cjne A, #0x4f,slé6
mov rl, #0x49
cjne A,#0x5f,s17
mov rl,#0x59
cjne A, #0x6f,sl8
mov rl, #0x69
cjne A,#0x7f,s9
mov rl,#0x79
mov dpl, rl

_endasmn;
return num;

void main (void)

ix=0;y=0;2=0;7=0;

enter=0;
select=0;
num=1;
time=0;
qc=0;
P1 2 =0
P3 4 =
P3 5
P3 6
P3 7 =
P3 0
P3 1
P3 2
P3 3 =
//port __

] (L]
e Ne e e e

|
OO O OO O OO~
~

a
o ~

]
~

~e

n = 0x80;

Wwhile (1)
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a=key ()
switch (a)

{

case 2:

p=l;select=0;
while (p)

{

if (g>19) {p=0;9=0;}
q++;

r=1;

while(r)

{

RTC_READ time();
TimeToBuffer();
scan_display();
a=key();
if (a==3)
if (a==2)
i++;

if (i==10){r=0;1i=0;}
}

h=1;

while (h)

{

if (i==35) {h=0;1i=0;}
}
while (t)
{
p=0;t=0;1i=0;
}
while (u)
{
p=0;1=0;r=1;
while(r)
{
RTC_READﬂtime();
TimeToBuffer () :;
scan_display():
a=key():

1f(i==7) {r=0;1i=0;}
}

h=1;

while(h)

{
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RTC_READ time();
TimeToBuffer () :
DISBUF[2]=0;
DISBUF([3]1=0;
scan_display/():
a=key (};
if(a==3) {h=0;t=1;}
if (a==2) {h=0;v=1;}
if(a==4) {h=0; z=1;}
i++;
1f(i==7){h=0;1=0;}
}
while(t)
{
i=0;t=0;u=1;
RTC. hour++;
RTC.hour=C_hex (RTC.hour) ;
1f (RTC.hour>0x23)
{
RTC.hour=0x00;

}
RTC_WRITE time();

while(z)

i=0;2z=0;u=1;
RTC. hour--;
RTC.hour=C hex (RTC.hour);
if( RTC.hour>0x23)
{
RTC.hour=0x23;
) :
RTC_WRITE_time();

}

while (v)

{

r=0;1i=0;w=1;u=0;

while (w)

{

RTC_READ time();

TimeToBuffer();
scan_display();
a key()
(a==3) {w=0;t=1;}
(a==2) {w=0;x=1;}
( =4) {w=0;2z=1;}
i++;
if (i==7){w=0;1i=0;}
}
h=1;
while (h)

{

RTC_READ .time();
TimeToBuffer();
DISBUF{4]1=0;
DISBUF[51=0;
scan_display();
a=key();
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if (a==3) {h=0;
if (a==2) {h=0;
if(a==4) {h=0;
i++;

if(i==7) {h=0;1=0;}

}

while(t)

{
w=0;t=0;1=0;

RTC.min++;
RTC.min=C hex (RTC.min);
1f(RTC.min>0x59)RTC.min=0x00;
RTC_WRITE_time();

}

while(z)

{
w=0;2=0;1i=0;
RTC.min-—;
RTC.min=C hex (RTC.min);
if(RTC.min>0x59)RTC.min=0x59;
RTC_WRITE_ time () ;

}

while(x)

{

w=0;1i=0;v=0;y=1;

while(y)

{
RTC READ time();
TimeToBuffer();

scan_display();
. a=key ()

if(a==3) {y=0;t=1;}

if(a==2){y=0;2z=1;}
if(a==4){y=0;3=1;}
i++;

if (i==7){y=0;1i=0;}
}

h=1;

while (h)

{

RTC_READ_ time() ;
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TimeToBuffer();
DISBUF[6]=0;
DISBUF[7]=0;

scan_display();
a=key({};

if(a==3) {h=0;t=1;}
if(a==2) {h=0;2z=1;}

if (a==4) {h=0;j=1;}
i++;

if(i==7) {h=0;1i=0;}
}

while(t)
{

t=0;i=0;

RTC.sec++;

RTC.sec=C _hex (RTC.sec);

RTC_WRITE_time();
}

while(3)
{

j=0;1i=0;

RTC.sec—-—;

RTC.sec=C_hex (RTC.sec);

RTC_WRITE_ time();
}
while(z)
{
y=0;1=0;z=0;x=0;

}

break;
case 1:
//clockl

c=1;
while(c)

if(RTC.sec>0x59)RTC.sec=0x00;

if (RTC.sec>0x59)RTC.sec=0x59;
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RTC_READ Stime();
STime2 () ;
scan_display();
a=key();
it (a==1)
{
//set auto munul
d=1;b=0;
while(d)

{
RTC_READ am();

setam{() ;
if (RTC.am==1)

else

}
scan _display();

a=key () ;

RTC_READ Stime();
STime () ;
scan_display():
a=key ()

if (a==1)

{

//clock?

c=0;b=1;

while (b)

{

DISBUF[4]=0x77;
DISBUF[5]=0x3e;
DISBUF[6]=0x78;

DISBUF([7]=0x3f;

DISBUF[4]=0x37;
DISBUF[5]=0x3e;
DISBUF[6]=0x77;

DISBUF[7]=0x54;
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//settime water
c=1;d=0;
while (c)
{
RTC_READ am();

setwater () ;

scan_display();
a=key();

if (a==1)

//settime water seting

y=1;

select=0;

while(y)

{
i=0;r=1;

while(r)

{

RTC_READ am();
setwater (),

scan_display();

a=key();

if (a==3) {r=0;t=1;}
if(a==2){r=0;v=1;}
it++;

if (i==7){r=0;1i=0;}
}

h=1;

while(h)
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{

RTC_READ am{();
setwater () ;

DISBUF[6]=0;

DISBUF[7]=0;

scan _display();

a=key({);

if(a==3){h=0;t=1;}

if(a==2) {h=0;v=1;}

if(a==4) {h=0;j=1;}

i++;

if(i==7) (h=0;i=0;}

}

while (v)

{

v=0;r=0;y=0;

}

while (t)

{

i=0;
RTC.time++;
RTC.time=C hex (RTC.time) ;
1f(RTC.time>0x59)RTC.time=0x00;
RTC_WRITE am();
t=0;
}
while(3)
{
j=0;1=0;
RTC.time=--;
RTC.time=C hex(RTC.time);
1f(RTC.time>0x59)RTC.time=0x59;

RTC_WRITE am();

//settime water seting
}
}

//settime water
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if (RTC.am==1)

else

//set auto munul seting
y=1;
select=0;
while (y)
{
i=0;r=1;
while(r)

{
RTC_READ_am();
setam{() ;

DISBUF[4]1=0x77;
DISBUF[5]=0x3e;
DISBUF[6]=0x78;

DISBUF([7]=0x3f;

DISBUF[4]=0x37;

DISBUF[5]=0x3e;

-DISBUF[6]=0x77;

DISBUF[7]1=0x54;

scan_display();
a=key();

if (a==2) {r=0;
i++;
if(i==7){r=0;1i=0;}
}

h=1;

while (h)

{

RTC _READ am();
setam() ;
DISBUF[4]=0;
DISBUF[5]=0;
DISBUF[6]=0;
DISBUF[7]}=0;

scan _display();
a=key ()




92

if{a==3) {h=0;t=1;}
if(a==2) {h=0;v=1;}
if(a==4){h=0;t=1;}
i++;

if(i==7) {h=0;1i=0;}
}

while(v)
{
v=0;r=0;y=0;

}
while(t)
{
if (RTC.am==1)
{
RTC.am=2;
}
else
{
RTC.am=1;
}
RTC WRITE am{();

t=0;r=1;
}
}
//set auto munul seting
}
}
//set auto munul
}
if (a==2)
{
//clock2 seting
y=1;
select=0;
while(y)
{
i=0;r=1;
while(r)

{
RTC_READ_Stime();
STime2 () ;
scan_display ()’
a=key();
if({a==3) {r=0;t=1;}
if{a==2) {r=0;v=1;}
i++;
if(i==7){r=0;1=0;}
}
h=17;
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RTC_READ Stime();

scan_display();

if (a==3) {w=0;t=1;}
if (a==2) {w=0;2z=1;}

if (a==4) {w=0;u=1;}

if(i==7){w=0;1i=0;}

RTC_READ_Stime();

scan_display();

if(a==3) {h=0;t=1;}
if(a==2) {h=0;2=1;}

if (a==4) {h=0;u=1;}

while (h)

{

RTC_READ Stime();
STime2 () ;
DISBUF[4]=0;
DISBUF[5]=0;
DISBUF[6]=0;
DISBUF[7]=0;
scan_display();

a=key();

if(a==1) {h=0;t=1;}
if (a==2) {h=0;v=1;}
i++;

1if(i==7) {h=0;1i=0;}

) .

while (t)

{

t=0;1i=0;y=0;
}

while(v)

{

y=0;1i=0;w=1;

select=0;

while (w)

{
STime2 () ;

a=key ()

i++4;

h=1;
while (h)

STime2 () ;
DISBUF[4]=0;
DISBUF[5]=0;

a=key():

i++;
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if (i==7) {h=0;1i=0;}

RTC.Shour2++;
RTC. Shour2=C hex (RTC.Shour?2) ;

if (RTC.Shour2>0x23)
RTC.Shour2= 0x00;

RTC WRITE_ Stime();

RTC.Shour2=C_hex (RTC.Shour2);

i1if (RTC.Shour2>0x23)
RTC.Shour2= 0x23;

RTC WRITE Stime();

v=0;i=0;m=1;w=0;

RTC_READ Stime();
scan_display();

if(a==3) {m=0;t=1;}
if(a==2) {m=0;n=1;}

if(a==4) {m=0;u=1;}

if(i==7){m=0;1=0;}

}
while(t)
{
t=0;1i=0;

}

while (u)

{

u=0;1i=0;
RTC.Shour2--;

while(z)

select=0;

while (m)

STime2 () ;

a=key();

i++;
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while (h)
RTC_READ_Stime();
STime2 () ;

DISBUF[6]=0;
DISBUF[7]=0;

scan_display();

a=key();
if(a==3) {h=0;t=1;}
if (a==2) {h=0;n=1;}
if(a==4) {h=0;u=1;}
i++;
if (i==7) {h=0;1=0;}
;hile(u)
i=0;i=0;

RTC.Smin2--;
RTC.Smin2=C hex (RTC.SminZ2);
. if(RTC.Smin2>Ox59)RTC.Smin2=Ox59;
oo _RTC;WRITE_Stime();
while (t)
{
t=0;i=0;
RTC.Smin2++;
RTC.Smin2=C hex (RTC.Smin2);
if (RTC.Smin2>0x59)RTC.Smin2=0x00;

RTC_WRITE_ Stime();

while(n)

i=0;c=1;n=0;2=0;

//clock2 seting
}
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//clock?2

//clockl seting

y=1;
select=0;
while(y)
{
i=0;r=1;
"while(r)

{
RTC_READ Stime();
STime () ;
scan_display():
a=key();
if (a==3)
if (a==2)
i++;
if(i==7){r=0;1=0;}
}
h=1;
while (h)
{
RTC_READ Stime () ;
STime () ;
DISBUF[4]1=0;
DISBUF[5]1=0;
DISBUF[6]=0;
DISBUF[7]1=0;
scan_display();
a=key();
if(a==1){h=0;t=1;
if(a==2) {h=0;v=1
i++;
if(i==7){h=0;1i=0;}
}
while(t)
{
t=0;1=0;y=0;
}
while (v)
{
y=0;1=0;w=1;
select=0;
while (w)

RTC_READ Stime();
STime () ;

scan_display();
a=key();
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if (a==3) {w=0;t=1;}
if (a==2) {w=0;2=1;}
if (a==4) {w=0;u=1;}
i++;
if (i==7) {w=0;1i=0;}
}
h=1;
while (h)

RTC_READ Stime();

STime () ;
DISBUF[4]=0;
DISBUF[5]=0;
scan _display():;
a=key () ;
if (a==3){h=0;t=1;}
if(a==2) {h=0;2z=1;}
if (a==4) {h=0;u=1;}
i++;
if(i==7) {h=0;1i=0;}
}
while(t)
{
t=0;1i=0;

RTC.Shour++;
RTC.Shour=C hex (RTC.Shour) ;

if (RTC.Shour>0x23)

RTC.Shour= 0x00;

RTC_WRITE Stime();
while (u)

u=0;1i=0;
RTC. Shour--;

RTC.Shour=C_ hex (RTC.Shour) ;

if (RTC.Shour>0x23)

RTC.Shour= 0x23;

RTC_WRITE Stime();
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RTC_READ_Stime ()
STime () ;

scan_display();

if(a==3) {m=0;t=1;}
if{a==2) {m=0;n=1;}

if (a==4) {m=0;u=1;}
i++;

if(i==7){m=0;1i=0;1}

RTC_READ Stime();
STime () s

if{a==3) {h=0;t=1;}
if{a==2) {h=0;n=1;}

if (a==4) {h=0;u=1;}
A4+

if (i==7) {h=0;1=0;}

RTC.Smin=C_hex(RTC.Smin);

while(z)

v=0;i=0;m=1;w=0;
select=0;

while (m)

a=key () ;

}

h=1;
while (h)
{

DISBUF[6]1=0;
DISBUF[7]=0;

scan_display():
a=key();

}

while (u)

{

u=0;1i=0;
RTC.Smin--;

if(RTC.Smin>Ox59)RTC.Smin=Ox59;

RTCﬁWRITE_Stime();

}
while{t)
{
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t=0;1=0;
RTC.Smin++;
RTC.Smin=C_hex (RTC.Smin) ;
if (RTC.Smin>0x59)RTC. Smin=0x00;

RTC_WRITE_ Stime();
}
while(n)
{
i=0;c=1;n=0;2=0;

}

//clockl seting
}

}
//clockl
break;

default:
seg=5;
RTC_READ Stime();
RTC_READ (RTC_ADDR, 0, &RTC.sec);
TimeToBuffer (); )
scan_display():
RTC_READ (RTC_ADDR, 1,&RTC.min);
TimeToBuffer();
scan_display():
RTC_READ (RTC_ADDR, 2, &RTC.hour) ;
TimeToBuffer():;
scan_display();
RTC_READ_am() ;

1f(RTC.am==1)
{
/ /d@adniin AUTO
if (((RTC.hour==RTC.Shour) && (RTC.min==RTC.Smin)) || ( (RTC.hour==RTC. Shou

r2) && (RTC.min==RTC.Smin2)))

{
for (i=1;i<=RTC.time;i++)
{
time=C hex (RTC.min+i);

}

}
if(RTC.min<time)

{

if(P3 0 == 1)
{
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P3 4 = 1;
}
else
{
pP3 4
}
if(P3_ 1 == 1)
{

P3 5 = 1;

}
else
{
P3 5
}
if(P3_ 2 == 1)
{
P3 6
}
else
{
P3 6
}
if(P3_3 == 1)
{
P3 7
}
else
{
P3 7
}

0;

0;

1;

0;

1;

I
o

}
else
{
time=
P3 4
P3 5 =
P3 6
P3 7 =
}

(@]

. e

|
[eNeoNeNe]

~

~e

/ /ainilu AUTO

}

if (RTC.am==2)
{

/ /ey MU

if(((RfC.hour==RTC.Shour)&&(RTC.min==RTC.Smin))|l((RTC.hou ==RTC. Shoy
r2) && (RTC.min==RTC.Smin2)))
{

for(i=1;i<=RTC.time;i++)

{

time=C_hex(RTC.min+i);

}
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if (RTC
{

P3 4 =
P3 5
P3 6
P3 7 =
}
else
{
time=
P3 4
P3 5
P3 6 =
P3 7 =
}

I

[ N e

o

I
o O OO0

~.

/ /@iy MU
}

break;

}

.min<time)

~e wa Ne

~.

~e N

~
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Features

Compatible with MCS-51™ Products

4K Bytes of In-System Reprogrammable Flash Memory
- Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: 0 Hz to 24 MHz

Three-level Program Memory Lock

128 x 8-bit Internal RAM

32 Programmable /O Lines

Two 16-bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low-power idle and Power-down Modes

-

Description

The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
bytes of Flash programmable and erasable read only memory (PEROM). The device
is manufactured using Atmel's high-density nonvolatile memory technology and is
compatible with the industry-standard MCS-51 instruction set and pinout. The on-chip
Flash allows the program memory to be reprogrammed in-system or by a conven-
tional nonvolatile memory programmer. By combining a versatile 8-bit CPU with Flash
on a monolithic chip, the Atmel AT83C51 is a powerfu! microcomputer which provides
a highly-flexible and cost-effective solution to many embedded control applications.

Pin Configurations PDIP
=
P1oCt 4opvee
P1102 19 [3P0.0 {ADO}
P120]3 38 P01 (ADT)
P130]4 37 pP02{AD2)
[a¥1s 1 36 P03 {AD3)
PiSE]6 35[1P0.4 (AD4)
PesQg7 34 T PO.5 {ADS)
P08 3353P0.6 (ADB)
rsTCje 32[2P07 (AOT)
PQFP/TQFP - RP3ad 0 3 pEAvee
N axopP L] 30D ALEPROG
2 s-aa T P320)12 BLIPSEN
~F 85§38 T PIIC 13 BER27 MG
- - == {To)Paad14 27 [ZP26 {A14)
TnNz2,88s92 (TPIS15 8 [P25 A1)
céepooz>aana WRP3si]i6 25f3P24(A12)
QOODOORBRSH ROVPIT T 24[P23mn
/ IQYLILEIE883 xTa2e]18 232P22(A10)
XTAL1{]19 22{:P21(A9)
P15C]1 33{1P0.4 (AD4) ennil2o 2nfre2008
P16012 323 PO.5 (ADS)
pi7C}3 313 PO.6 {ADB)
(S {al 307 PO.7 (AD7) PLCC
{RXD) P2.0L{5 295 EAVPP
NCO)s 28{3NC s5c&a
(XD} P31 J7 2715 ALEPROG § eRQ
(INTO) P3.2Lj8 263 PSEN cmNre 08 =& A
(RTi) P33 [ 9 25[1P2.7 (A15) srzan?9gegfe’d
(To} P34 10 2411P2.6 (A14) noopnAOnOaa
) P3S L1t BLIP2S (A1) P A sy [1PO.4 (AD9)
NpswereEQoN P68 38 0 PO.5 (AD5S)
OO S I00 O 05 P1L709 373 PO.6 (ADE)
&Eg;%%&&ggé RsTO10 36P07 (AD7)
LR cagee (RXD)P3.00 1 35{IEANVPP
g2 gg8z¢ Nei2 ahne
- Eddid xoyPa1 13 BNALEPROB
{NTO) P32 14 32 DPSEN
NT)P3.3015 P27 (a5
(To}P3.4 (316 30[1P2.6 (A14)
T1)P3.
TIPSO, o SENSSRRY g29:11»‘*2.51;\1:4)
ooouUoUuUoogy
GRNCcQQOCNAY
gedgrocued
5 % X 856
EE 23;35

|-
=
m
F

I )

8-bit
Microcontroller
with 4K Bytes
Flash

AT89C51

Not Recommended
for New Designs.
Use AT89S51.
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Absolute Maximum Ratings*

Operating TeMPerature.............eccemecrreereee -55°C to +125°C *NOTICE:  Stresses beyond those listed under "Absolute
Maximum Ratings” may cause permanent dam-

Storage Temperature .............cccocvererecnneennes -65°C to +150°C age to the device. This is a stress rating only and
functional operation of the device at these or any

Voltage on Any Pin other conditions beyond those indicated in the

with Respect to Ground ... -1.0Vto +7.0V operational sections of this specification is not
implied. Exposure to absolute maximum rating

Maximum Operating Voltage ............cc...... 6.6V conditions for extended periods may affect device
reliability.

DC Output Current.. 15.0 mA

DC Characteristics
Ta = 40°C1085°C, Vi = 5.0V £20% (unless otherwise noted)

Symbol ! Parameter Condition Min Max Units
Vo Input Low-voltage (Except EA) -0.5 0.2 Vec- 0.1 \Y
Vi, Input Low-voltage (EA) 0.5 0.2 Vec-0.3 v
Vi input High-voltage (Except XTAL1, RST) 0.2V +038 Vee* 05 v
Vi Input High-voltage (XTAL1, RST) 0.7 Vee Ve 0.5 v
Vou Output Low-voltaget" (Ports 1,2,3) lo, = 1.6 MA : 045 v
i ;
! Output Low-voltage!" _ i
Vous (Port 0, ALE, PSEN) lo =3.2mA 045 v
lon = -60 pA, Voo =5V £10% 24 v
; Output High-voltage . o :
Von [ (Ports 1,2,3, ALE, PSEN) |lon=-250A L 075Ve v
; fon =-10 pA : 0.8 Vee v
low =-B00 pA. Ve =5V £10% 24 v
Output High-voltage L
Vo {Port 0 in External Bus Mode) lon = -300 pA 0.75 Vee v
tow = -80 pA 0.9 Ve v
Iy Logical 0 input Current (Ports 1,2,3) Vyy =045V -50 PA
Logical 1 to 0 Transition Current - - o ¥
In (Ports 1.2.3) V= 2V, VCC =5V £10% 650 A
" Input Leakage Current (Port 0, EA) 045 <V <V¢e 10 PA
RRST Reset Pull-down Resistor 50 300 KQ
Cio Pin Capacitance Test Freq. = 1 MHz, T, = 25°C 10 pF
) Active Mode, 12 MHz 20 mA
Power Supply Current
Idle Mode, 12 MHz S mA
lee Voo =6V 100 WA
Power-down Mode!? =2
Veg = 3V 40 A

Notes: 1. Under steady state (non-transient) conditions, lo must be externally limited as follows:
Maximum lg, per port pin: 10 mA
Maximum I, per 8-bit port: Port 0: 26 mA
Ports 1,2, 3: 15 mA
Maximum total o, for all output pins: 71 mA
If I, exceeds the test condition, Vg, may exceed the related specification. Pins are not guaranteed to sink current greater
than the listed test conditions.
2. Minimum V. for Power-down is 2V.
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AC Characteristics

Under operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load capacitance for all other
outputs = 80 pF.

External Program and Data Memory Characteristics

12 MHz Oscillator 16 to 24 MHz Oscillator
Symbol Parameter Min Max Min Max Units
Moo Oscillator Frequency | : 0 24 MHz
(TP . ALE Pulse Width N V14 2t o 40 ns
(e | AddressVaidloALELow 43 terou-13 ns
bax Address Hold afterALELov; S 48 tero-20 ns
b i ALE Low to Valid Instruction In 233 4te 65 ns
tueL © ALE Low to PSEN Low .43 . taa13 ns
touen PSEN Pulse Width w5 3 20 s
tou PSEN Low to Valid InstructionIn~~~ 145 3teyc45 ns
tox Input Instruction Hold after PSEN 0 0 ns
toxz Input Instruction Float after PSEN 59 tore-10 ns
toxay PSEN to Address Valid 75 torer-8 ns
tay Address to Valid Instruction In 312 Steyc 55 ns
tiaz PSEN Low to Address Float 10 10 ns
tarn RD Pulse Width 400 Blo e -100 ns
tywn WR Pulse Width 400 Bte, -100 ns
tarov RD Low to Valid Data In 252 5te ¢ 90 ns
trnox Data Hold after RD 0 0 ns
twoz | DataFloat after RD o Lo o128 s
o ALELowloVaidDaahh . | 817 Bloq 150 | s
o | AddresstoVaidDataln | 58 N 165 | s
. AMELvORDorWRLw 00 | Bggd0 | B0 | ns
wiAv_w? Address o RD or WRLow 4t 75 ns
tovwx Data Valid to WR Transition 23 terc-20 ns
tovwn Data Vaiid to WR High 433 Tty -120 ns
tumax Data Hold after WR 33 tore-20 ns
taaz RD Low to Address Float 0 0 ns
tymin RD or WR High to ALE High 43 123 tore 20 tore *25 ns
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ELECTRICAL CHARACTERISTICS ( T,=25°C Unless otherwise noted )

PARAMETER MIN | TYP | MAX|UNITS| TEST CONDITION
Input Forward Voltage (V) 12 {15 |V = 10mA
Reverse Current (1) 10 i pA V=6V
Output | Collector-emitter Breakdown (BV_) | 30 \ I.=1mA
(Note 2)
: Collector-base Breakdown (BV,,) | 70 \ 1.=100nA
i Emitter-collector Breakdown (BV,) ) : ‘v I = 100pA
! Collector-emitter Dark Current (Ig,,) (50 !nA V=10V
1 Collector-base Dark Current (1.,,) .20 ; nA V=10V
Coupled ;| Current Transfer Ratio (CTR)
- 4N25,4N26 20 % 10mA L, 10V Vg
4N27, 4N28 10 % 10mA I, 10V Vg
Collector-emitter Saturation VoltageV .., 05 |V S0mA L, 2mA |,
Input to Output Isolation Voltage V,,, | 5300 Vs See note |
7500 " See note |
Input-output [solation Resistance R o, 510" Q V= 500V (note 1)
Tum-on Time ton 4 us V=10V,
Tum-oft Time toff 3 us 1= 10mA, R = 100Q
OQutput Rise Time tr 2 s (FIG])
OQutput Fall Time f 2 us

Note 1 Measured with input leads shorted together and output leads shorted together.
Note 2 Special Selections are available on request. Please consult the factory.

Vo
Input'j
t t
R =100 : 3 i R
L
[ e

FIG1




DS1307

64 x 8, Serial, I’C Real-Time Clock

GENERAL DESCRIPTION
The DS1307 serial real-time clock (RTC) is a
low-power, full binary-coded decimal (BCD)
clock/calendar plus 56 bytes of NV SRAM.
Address and data are transferred serially through
an I’C™_ bidirectional bus. The clock/calendar
provides seconds, minutes, hours, day, date,
month, and year information. The end of the
month date is automatically adjusted for months
with fewer than 31 days, including corrections for
leap year. The clock operates in either the 24-
hour or 12-hour format with AM/PM indicator.
The DS1307 has a built-in power-sense circuit
that detects power failures and automatically
switches to the battery supply.

FEATURES

s Real-Time Clock (RTC) Counts Seconds,
Minutes, Hours, Date of the Month, Month,
Day of the week, and Year with Leap-Year
Compensation Valid Up to 2100

s 56-Byte, Battery-Backed, Nonvolatile (NV)
RAM for Data Storage

» I°C Serial Interface

* Programmable Square-Wave Output Signal

*  Automatic Power-Fail Detect and Switch
Circuitry

» Consumes Less than 500nA in Battery-
Backup Mode with Oscillator Running

= QOptional Industrial Temperature Range:
-40°C to +85°C

s Available in 8-Pin DIP or SO

* Underwriters Laboratory (UL) Recognized

ORDERING INFORMATION

CPART e PACKAGE MARK|
DSI307 _ 0°Cto+70°C 8 PDIP DS1307
DSI07Z - °Cto+70°C 850 DS1307
DSI307N  -40°Cto+85°C 8 PDIP DS1307*
DSI0TZN 40°Cto+85°C 850 DSI307N

* An ‘N’ is added fo the lower right-hand comer of the top brand.

PC is a trademark of Philips Corp. Purchass of FC components of
Maxim Integrated Products, Inc., or one of its sublicensed
Associated Companies, conveys a license under the Philips PC
Patent Rights to use these components in an FC system, provided
that the system conforms to the 'C Standard Specification as
defined by Philips Corp.

PIN CONFIGUATIONS
TOP VIEW
X1 1~ 8 [0 Vee
x2Tl2 7 [JsQWOUT
Va3 6 [JSCL
eNDCl4  5[3SDA
PDIP (300 mils)
xt @t 8 Ve
xzml2 7 [msawiour
Vawr @[3 6fDscL
GND @[4 s5[MspA
SO (150 mils)

Typical Operating Circult appears at end of data sheet.
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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Any Pin Refative t0 Ground............cooovviiiiinininise s -0.5V to +7.0V

Operating Temperature Range (noncondensing)...........ocvovwvnmrintiiisiiin e 0°C to +70°C (Commercial),
-40°C to +85°C (Industrial)

Storage TEMPEratUrE RANGE.......c.uovevrrieirrrrrar ettt s s st st bttt e -55°C to +125°C

Soldering Temperature (DIP, 18adS)........coviiiiiniiii s +260°C for 10 seconds

Soldering Temperature (SUface MOUNL.......covoviniininriececen See JPC/JEDEC Standard J-STD-020A

Stresses beyond those listed under "Absolute Maximum Ratings_ may cause permanent damage lo the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is
not implied. Exposure to the absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED DC OPERATING CONDITIONS
(Ta=0°C to +70°C, Ta = -40°C to +85°C.) (Notes 1, 2)

PARAMETER SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS
Supply Voltage Vee o 4.5 5.0 5.5 V'
Logic 1 Input Vi 22 Vee+0.3 \Y
Logic 0 Input Vi -03 +0.8 \Y
Vpar Battery Voltage VBAT 20 3 3.5 \Y

DC ELECTRICAL CHARACTERISTICS
(Vee = 4.5V to 5.5V; Ta = 0°C to +70°C, Ta = -40°C to +85°C.) (Notes 1, 2)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNITS
Input Leakage (SCL) I . 1 HA
-1/O Leakage (SDA; SQW/OUT) -~ |~ Lo |77 1 pA
Logic 0 Output (Io, = SmA) Vo 0.4 \
Active Supply Current
(fsc, = 100kHz) leca 5 | mA
Standby Current lecs (Note 3) 200 l.lA
VBAT Leakage Current IBATLKG : 5 50 nA
1216x 125x 1.284x

.Fai =3.0V \Y

Power-Fail Voltage (Vpar = 3.0V) Ver Vour Vorr Varr

DC ELECTRICAL CHARACTERISTICS
(Ve =0V, Vpar = 3.0V; TA=0°C to +70°C, Ta = -40°C to +85°C.) (Notes 1, 2)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNITS
Tt SR M. w0 |
:5%%6?%&0@2&3 ! Igam2 480 800 | nA
283:; lll)ai::i-g%amion Current LsatoR 0 o "
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AC ELECTRICAL CHARACTERISTICS
(Ve = 4.5V t0 5.5V; To = 0°C to +70°C, Ty = -40°C to +85°C.)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNITS

SCL Clock Frequency fscL 0 100 kHz
Bus Free Time Between a STOP and ¢ 47

START Condition BUF ' ’ B
Hold Time (Repeated) START .

Condition tiosra | (Note 4) 40 K
LOW Period of SCL Clock tLow 47 js
HIGH Period of SCL Clock tiigH 40 HS
Setup Time for a Repeated START

Condition ' susta 47 hs
Data Hold Time tappaT 0 ps
Data Setup Time tsyoar | (Notes 5, 6) 250 ns
R}se Time of Both SDA and SCL b : 1000 s
Signals

Fall Time of Both SDA and SCL ) 300

Signals F ns
Setup Time for STOP Condition tsussto 4.7 us
CAPACITANCE

(Ta=+25°C) - _

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNITS
Pin Capacitance (SDA, SCL) Cuo 10 pF
E?gcntance Load for Each Bus Cy (Note 7) 400 oF

Limits at -40°C are guaranteed by design and are not production tested.

signal) to bridge the undefined region of the falling edge of SCL.

Note1:  Ali voltages are referenced to ground.
Note 2:
Note3: lecs specified with Vec = 5.0V and SDA, SCL = 5.0V.
Noted:  ARer this period, the first clock pulse is generated.
Note 5:
Note 6:

Cs—total capacitance of one bus line in pF.

Note 7:

A device must intenally provide a hold time of at least 300ns for the SDA signal (referred to the Viuan of the SCL

The maximum taopat Only has to be met if the device does not stretch the LOW period (t.ow) of the SCL signal.
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