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Based microcontroller and AD590 temperature control system design
Abstract

This design is a microcontroller as the core, by the control portion, a display
portion and temperature measurement components. Most of the functionality of the
system can be realized by hardware circuit is simple and clear, high stability of the

system.

This temperature control system can easily achieve temperature measurement,
temperature display and other functions, and through the keyboard can be connected
with the microcontroller real-time monitoring and control of temperature set limit,
you can also connect the corresponding peripheral circuit, microcontroller received

the directives issued after testing environment.

This paper first describes the system hardware works, accompanied by a system
structure is described, highlighting the application of this system function of each
hardware module and its working process; secondly, elaborated on the various
modules of the program and its implementation process . The system's main design
idea is based on the hardware, software and hardware combination, and ultimately the

function of each module.

Keywords: microcontroller, temperature acquisition, the hardware circuit
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#include<reghl. h>
shit SI=P1°6;



shit LEDO=P3 0;
void delay ()
{

unsigned char i, j;

for (i=0;i<100;i++)

for (j=0; j<100; j++)

}

void main()
{
LED0=0;
while (1)
{
if (SI==0)
{
delay () ;
if (S1==0)

LEDO=1;

else

LEDO=0;

}
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#include<reghl. h>
#include<intrins. h>
#include<math. h>
#include<string. h>

struct PID {
unsigned int SetPoint;

// WE BbR
Desired Value

unsigned int Proportion;
¥ Proportional Const
unsigned int Integral;

/] EEHIH

[/ R
Integral Const
unsigned int Derivative;

¥ Derivative Const

unsigned int LastError; // Error[-1]

/] WY

unsigned int PrevError; // Error[-2]

unsigned int SumError: // Sums of
Errors

b

struct PID spid; // PID Control
Structure

unsigned int rout; // PID Response
(Output)

unsigned int rin; // PID Feedback
(Input)

sbit datal=P1°0;

sbit clk=P1°1;

sbit plus=P2°0;

sbit subs=P2°1;

shbit stop=P2 2;

sbit output=P3°4;

sbit DQ=P3"3;

unsigned char flag, flag 1=0;

unsigned char
high time, low time, count=0;// /5=
W24

unsigned char set temper=35;
unsigned char temper;

unsigned char 1i;

unsigned char j=0;

unsigned int s;
FEISFFEFF, SIS [A] DA 12M & 4R 9,
SERT B[] 4y 30us X time

void delay (unsigned char time)
{

unsigned char m, n;

for (n=0;n<time;n++)

for (m=0;m<2;m++) {}

}

e VA C /i B e 2

void write bit (unsigned char bitval)

{
EA=0;
DQ=0; /*Hifk DQ LA 46— S i 5%/
if(bitval==1)
{
“nop_ () ;
DQ=1; /*unEE 1, N LR E =+
}
delay (5) ; /*ZEF} 90us ff AD590 KA/
DQ=1; /*FEH DQ g/
“nop_ () ;
“nop_ () ;
EA=1;
}

57 AR ET

void write byte (unsigned char val)
{

unsigned char 1i;

unsigned char temp;
EA=0;



TRO=0;
for (i=0;1i<8;i++)
R —Arx/
{
temp=val>>i; /*BA#EME, BARRKE
5 AL B E AR/
temp=temp&l ;
write bit (temp); /*[a]/

/x5 AR, —

25 s rx/
}

delay (7) ; /*%EK] 120us J5*/
EA=1;

}

A TR

unsigned char read bit()

{

unsigned char i, value bit;
EA=0;

DQ=0; /*Fifk DQ, FFUATEHSF*/
_nop_Q);

_nop_Q);

DQ=1; /*REJCEZex/

for (i=0;1<2;:i++) {}

value bit=DQ;

EA=1;

return(value bit);

}
B R TR
unsigned char read byte()
{
unsigned char i, value=0;
EA=0;
for (i=0;1i<8;i++)
{
if(read bit()) /#B—F %, —
AN — Ik, FAERS A b B/
value |=0x01<<{;
delay (4); /*ZEH} 80us PL5E B AR
B, 2 JEHE N —HdEx/
}
EA=1;
return(value) ;

}

=K VAR R At
unsigned char reset()
{
unsigned char presence;
EA=0;
DQ=0; /*$ifIk DQ &L I UR R i/
delay (30) ; /*{RFF(KHLF 480us*/
DQ=1; /*FEEZex/
delay (3) :
presence=DQ; /#FREUNEAF T/
delay (28) ; /*ZEWT LLTE AN s/
EA=1;
return (presence) ; /*IREINZE(ES,
B R R A0, o iR [E] 1%/
}
RER B2
void get temper ()
{
unsigned char i, j;
do
{
i=reset (); /*&Efi*/
fwhile (i!=0); /*1 NGRS T*/
i=Oxcc; /¥R ENML*/
write byte(i);
i=0x44; /*RIETFUEFEHedn 2/
write byte(i);
delay (180) ; /*ZEH}*/
do
{
i=reset () ; /*EfI*x/
fwhile (i!=0) ;
i=Oxcc; /W& ENLI*/
write byte(i);
i=0xbe; /*BLHZEMIX N Z*/
write byte(i);
j=read byte();
i=read byte();
i=(i<<4) &0Ox7T;
s=(unsigned int) (j&0x0f) ;
s=(s*100) /16;
j=i>>4;



temper=i|j; /*3REUIIE L AE temper
i/

}

void PIDInit (struct PID s*pp)

{

memset ( pp, 0, sizeof (struct PID));

}

PID tH5E 73

int PIDCalc( struct PID
*pp, unsigned int NextPoint )

{

unsigned int dError, Error;

Error = pp—>SetPoint - NextPoint;
/] Az
\

pp—>SumError += Error: // %)

unsigned

dError = pp—>LastError - pp-
>PrevError; // 4HETH4
pp—>PrevError = pp—>LastError;
pp—>LastError = Error;
return (pp—>Proportion * Error //
bt A1) 15
+ pp—>Integral * pp—>SumError // X
gyl
+ pp—Derivative * dError); // 4
T
}
W LA A A
compare temper ()
{
unsigned char i;
if (set temper>temper)
{

if(set temper—temper>1)

{

high time=100;

low time=0;

}

else

{

for (i=0;1i<10;i++)

{

get temper() ;

rin = s; // Read Input
rout = PIDCalc ( &spid, rin );
// Perform PID Interation
}
if (high time<=100)
{
high time=(unsigned
char) (rout/800) ;
}
else
{
high time=100;
}
low time= (100-high time);
}
}
else if(set temper<{=temper)
{
if (temper—set temper>0)
{
high time=0;
low time=100;
}
else
{
for (i=0;1i<10;i++)
{
get temper () ;
rin = s; // Read Input
rout = PIDCalc ( &spid, rin );
// Perform PID Interation
}
if (high time<100)
{
high time=(unsigned
char) (rout/10000) ;
}
else
{
high time=0;
}
low time= (100-high time);



}
}
}

TO F Wi AR S T2, F 336 H~F i EH
¥ 40us*100=4ms J&#

void serve TO() interrupt 1 using 1
{
if (++count<=(high time))
output=1;
else if (count<=100)
{
output=0;
}
else
count=0;
THO=0x2f;
TLO=0xe0;
}

void disp_1(unsigned char
disp numl[6])
{
unsigned char n, a, m;
for (n=0;n<6;n++)
{
// k=disp numl[n];
for (a=0;a<<8;at+)
{
clk=0;
m=(disp_numl[n]&1) ;
disp numl[n]=disp numl[n]>>1;
if (m==1)
datal=1;
else
datal=0;
~nop_Q);
clk=1;
~nop_Q);

}

}

}

BN TIEP

Dhe: b3 7S il FE A N A 7
SR 5 25 L AN 45 2 )3 R

void display()

{

unsigned char code
number [ ]={0xfc, 0x60, O0xda, 0xf2, 0x66,
0xb6, 0xbe, 0xe0, Oxfe, 0xf6} ;
unsigned char disp num[6];
unsigned int k, kl;

k=high time;

k=k%1000;

k1=k/100;

if (k1==0)

disp num[0]=0;

else

disp num[0]=0x60;

k=k%100;

disp _num[1]=number[k/10]:
disp_num[2]=number [k%10] :
k=temper;

k=k%100;

disp num[3]=number[k/10]:
disp num[4]=number[k%10]+1;
disp num[5]=number[s/10]:
disp 1(disp num);

}
TREF

main ()

{

unsigned char z;

unsigned char a, b, flag 2=1, count1=0;

unsigned char
phil[]=1{2, Oxce, 0x6e, 0x60, Ox1c, 2} ;:
TMOD=0x21;

THO=0x2f;

TL0=0x40;

SCON=0x50;



PCON=0x00;
TH1=0xfd;
TL1=0xfd;
PS=1;
EA=1;
EX1=0;
ETO=1;
ES=1;
TRO=1;
TR1=1;
high time=50;
low time=50;
PIDInit ( &spid );
Structure
spid. Proportion = 10;
Coefficients
spid. Integral = 8;
spid. Derivative =6;
spid. SetPoint = 100;
Setpoint
while (1)
{
if (plus==0)
{
EA=0;
for (a=0;a<5;a++)
for (b=0;b<102;b++) {}
if (plus==0)
{
set temper+t;
flag=0;
}
}
else if(subs==0)
{
for (a=0;a<5;a++)
for (b=0;a<102;b++) {}
if (subs==0)
{
set temper——;
flag=0;
}

// Initialize

// Set PID

// Set PID

}
else if (stop==0)
{
for (a=0;a<5;a++)
for (b=0;b<102;b++) {}
if (stop==0)
{
flag=0;
break;
}
EA=1;
}
get temper () ;
b=temper;
if (flag 2==1)
{
a=b;
}
if ((abs(a=b))>5)
{
temper=a;
}

else

{

temper=b;

}
a=temper;
flag 2=0;

if (++count1>30)
{

display () ;
count1=0;

}

compare_temper();

}

TRO=0;

z=1;

while (1)

{
EA=0;
if (stop==0)
{



for (a=0;a<5;a++)

for (b=0;b<102;b++) {}
if (stop==0)

disp 1(phil);




