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Abstract

This project uses microcontroller technology for controlling temperature. There
are two parts of the important component in 'this project. They' consist of automatic control
and display. parts. The automatic control part composes the temperature-detector which get
the value of the temperature, and send this value to microcontroller for evaluate the result.
Microcontroller will compare between the measured valué and the set point value. If the
measured value do not match with the set poi.nt value, the instrument will be command to control
the temperature, when the temperature have the value that required, the instrument will be
stopped. In the display ‘part, there is-installation of the ECD display for indication set point value
and measured value. Furthermore; there-is-graph for showing the result of experimental that be

easy to understand.
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Pulse type Pulse Width-B Load type
Short/single pulse 30-100 ps Resistive load
Long pulse 100 ps — 1 ms R-L load high current
Continuous pulse 180-0.° High inductive load
Double pulse 30-100 pus Three phase bridge
Train pulse TkHz R-L load, Three phase bridge
Combined pulse 100 ps —1 ms Series SCR, diG/dt = 1-3 pA/s
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#include <16F877A.h>

#fuses HS, NOWDT ,NOLVP,NOPROTECT

#use delay (clock=12000000)

#include <touch.c>

/#define use_portd_lcd

/f#include <lcd.c>

#use fast io(B)
#use fast_io(D)
#define TX PIN_CO
#define RX PIN/ C1

#use rs232(baud = 9600, xmit = TX, rcv = RX)

#define LCD_D4
#define LCD-D35
#define LCD_D6
#define LCD“D7
#define LCD_EN
#define LCD. RS

// misc display defines

PIN_C4
PIN C5
PIN. C6
PIN_C7
PIN.D3
PIN D2

#define LINE 1 0x00

#define LINE_2 0x40

//LCD commands

#define LCD_CMD_CLEAR

#define LCD_CMD_HOME

unshift display

#define LCD_CMD_BLANK

#define LCD, CMD_ OFF

0x01 //Clear screen, home cursor, unshift display

0x02 //Home (move cursor to top/left character position),

0x08 //Blank the display (without clearing)
0x08. //display OFF
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#define LCD_CMD_ON_HIDDEN  0x0C //display ON (with cursor hidden)
#define LCD_CMD_ON 0x0E //display ON, cursor on, no blink

#define LCD_CMD_CUR_OFF 0x0C //Make cursor invisible
#define LCD_CMD_CUR _UNDERLINE 0x0E //Tumn on visible underline cursor
#define LCD_CMD_CUR BLINK 0xO0F //Turn on visible blinking-block cursor

#define LCD_CMD_BACKSPACE 0x10 //Move cursor one character left

#define LCD CMD_FWDSPACE "~ 0x14-//Move.cursor-one character right

#define LCD_CMD_SCROLL LEFT 0x18 | //Scroll display one character left (all lines)
#define LCD_CMD/SCROLL RIGHT  Ox1E ///Scroll display one character right (all lines)
//0x1C 777

#define LCD_CMD, SETCURPOS. - 0x80 //Set cursor position (DDRAM address) 80 + addr
#define LCD_CMD_SETCGPTR - 0x40 ' //Set pointer in character-generator RAM (CG RAM

address) 40+ addr

// prototype statements

void LCD_Init( void );

void LCD_SetPosition ( unsigned int cX.);
void LCD_PutChar (unsigned int cX );
void LCD_PutCmd ( unsigned int.cX );
void LCD_PulseEnable ( void );

void LCD_SetData ( unsigned int ¢X );

int16 analog2,analogl,analog3;
intl £2;

int8 num,num?2 sett,setp,cout;
void ReadTemp_DS1820(void)

{
byte i, buffer[9],temp;



if (touch_present()) { // get present (reset)
touch_write_byte(0xCC); // Skip ROM
touch_write_byte (0x44); // Start Conversion
delay_ms(200); // delay 200 ms
touch_present(); // get present (reset)
touch_write_byte(0xCC); // Skip ROM
touch_write_byte (0xBE);_.// Read Scratch-Pad
for(i=0; i<9;i++) // read 9 bytes

buffer[i} =touch_read byte();

temp= (buffer[1]<<4)j(buffer[0]>>4);
// if (buffer[1]&0xF0) temp= (-1)*temp;
/I printf (Icd_putc,"\f\nTemp %d C" temp);
num=buffer{1];
num?2= (buffer[0]-32);

}
int1 f4;
void led (void)
{
if(f4==0){ output_high(PIN-D1);f4=1;}
else{output_low(PIN_D1);f4=0;}
}

void main(void)

{

set_tris_b(0B00000001); :
set_tris_d(0B0000000O);
setup_adc(ADC_CLOCK DIV _8g);
setup_adc_ports(ALL_ANALOG);
LCD Init();
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printf (LCD_PutChar," Temp"); /1 display message
delay_ms (1000);

while (TRUE) {
ledQ);
ReadTemp_DS1820();
set_adc_channel( 0 );delay_us(5);analogl = read_adc(); delay us(1);
set_adc_channel( 1 );delay_us(5);analog2 = read_adc(); delay us(1);

//set_adc_channel( 3 );delay_us(10);analog3-=read-adc(); delay_us(5);

sett=analog1/2.5;

setp=analog2/2.5;

{/setp=103-(analog2/2.5);

if(sett>99){sett=99;}

if(setp>99){setp=99;}

{/setp=analog3/2.5;
/lprintf("\n#D0001 W");print_dat(v);//printf(" @");
{/printf("#A");print._dat(d2);/printf("@");
/fprintf("#V");print_dat(d1); printf("@");

printf{Mn\rAW01 #T%d@";num2);

LCD_SetPosition (LINE 2 +1);

printf ( LCD_PutChar;"%d C",num2);

LCD_SetPosition (LINE_2 + 6 );

if(sett<10){ printf (LCD_PutChar, "0%dST" sett);}else{ printf (LCD PutChar,

"%4dST",sett);}
LCD_SetPosition (LINE_2 + 11);
if(setp<10){ printf ( LCD_PutChar, "0%dSP" setp);}else{ printf (LCD_PutChar,

"%dSP" setp);}

iflnum2>=sett){
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output_high(PIN_DO);
output_high(PIN_B5);

yelse{if(setp==0){f2=0;}
if(f2==0){
output_low(PIN_DO);
output_low(PIN_B5);
}else{output_high(PIN_DO0);output_high(PIN_B5);}

}

cout++;if{ cout>setp) { cout=0;£2=~12;}

LCD_SetPosition ( LINE_ 1 +7.);

printf( LCD_PutChar, "RUN %d "jcout);

}

[/ 3 skt s S ek siesfe i e e s le sk s o ke ke sk sk o sk sk s ok sk skl sk e ok g sk o e ok se ok Sk sk b s e ok ko e ok ok 3k ok st sk e e ok sk s sk sk ok ke ke sk sk ke ke ok

void LCD Init {void)
{
LCD_SetData (10x00 );
delay ms (200); * //-wait enough time after Vdd rise
output_low (LCD"RS));
LCD_SetData ( 0x03 ); /finit'with specific nibbles to start 4-bit mode
LCD_PulseEnable();
LCD_PulseEnable();
LCD_PulseEnable();
LCD_SetData ( 0x02 ); // set 4-bit interface
LCD- PulseEnable();  // send dual nibbles hereafter, MSN first -
LCD_PutCmd ( 0x2C ); // function set (all lines, 5x7 characters)
LCD_PutCmd (0x0C ); // display ON, cursor off, no blink
LCD_PutCmd ( 0x01 ); //clear display
LCD PutCmd ( 0x06 ); - // entry mode set, increment



void LCD_SetPosition (unsigned int ¢X )
{
// this subroutine works specifically for 4-bit Port A
LCD_SetData ( swap ( cX )| 0x08 );
LCD_PulseEnable();
LCD _SetData ( swap (cX));

LCD_PulseEnable();
}

void LCD_PutChar ( unsigned int ¢X-)

{
// this subroutine works specifically for 4-bit Port A

output_high( LCD_RS);

LCD_SetData (swap (cX)); //sendhighnibble
LCD_PulseEnable();

LCD_SetData (‘'swap ( ¢X).);~ // send low nibble
LCD_PulseEnable();

output_low (LCD_RS );

}

void LCD PutCmd ( unsigned inteX )
{
// this subroutine works specifically for 4-bit Port A
LCD_SetData ( swap (¢X )); //send high nibble
LCD_PulseEnable();
LCD_SetData (swap (cX)); //send low nibble
LCD_PulseEnable();

}

void LCD  PulseEnable ( void)
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{
output_high (LCD EN );

delay us (10);
output_low (LCD_EN );
delay ms (5);

}

void LCD_SetData (unsigned int ¢X )
{
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