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than the reference temperature by 1ºC,
pin PB0 goes low, transistor T1 cuts
off, the relay de-energises and heater
is disconnected from mains. This re-
sults in lowering of the temperature
to reference value. The circuit in this
manner works as a temperature indi-
cator-cum-controller.

An actual-size, single-side PCB
for the microcontroller-based tempera-
ture indicator-cum-controller is
shown in Fig. 2 and its component
layout in Fig. 3.

Software

The software is written in ‘C’ language
and compiled using CodeVision AVR

C compiler. The source program is con-
verted into hex code by compiler. Burn
this hex code into Atmega8535 AVR
microcontroller. The source program is
well commented and easy to under-
stand.

First, declare that the
microcontroller’s port D is used for
communication with the LCD module
and then include the header files like
mega8535.h, lcd.h, delay.h and stdio.h.
Thereafter, define the justified external
reference voltage and then the subrou-
tine for the microcontroller to read the
digital equivalent input.

The lcd_init(16) function initialises
the 16-x2-line LCD.

The lcd_clear( ) function clears the
LCD and sets the displaying character
position at row ‘0’ and column ‘0.’

The lcd_gotoxy(0, 0) function sets
the current display position at column
‘0’ and row ‘0.’

The delay_ms(50) function gener-
ates a delay of 50 milliseconds.

The  loop works to get temperature,
read temperature, convert it into Cel-
sius and then display on the LCD mod-
ule.

EFY-note. The source code of this
article is available at http://
www.electronicsforu.com/efycodes/
efy-codes.zip and will also be included
in EFY-CD of February 2008 issue.

TEMP.C

#asm
   .equ __lcd_port=0x12 ;PORTD
#endasm

#include <mega8535.h>
#include <lcd.h>
#include <delay.h>
#include <stdio.h>

#define ADC_VREF_TYPE 0x00

// Read the AD conversion result
unsigned int read_adc(unsigned char adc_input)
{
ADMUX=adc_input|ADC_VREF_TYPE;
// Start the AD conversion
ADCSRA|=0x40;
// Wait for the AD conversion to complete
while ((ADCSRA & 0x10)==0);
ADCSRA|=0x10;
return ADCW;
}

void main(void)
{
unsigned char key;

unsigned int temp, temp_set=20;
char buf[20];
PORTB=0x00;
DDRB=0xFF;
PORTB=0xFF;
// ADC initialization
// ADC Clock frequency: 1000.000 kHz
// ADC Voltage Reference: AREF pin
// ADC High Speed Mode: Off
// ADC Auto Trigger Source: None
ADMUX=ADC_VREF_TYPE;
ADCSRA=0x83;
SFIOR&=0xEF;

lcd_init(16);
lcd_clear();
delay_ms(50);

while (1)
      {
      temp =read_adc(0);
      temp = temp*48/100;
      lcd_gotoxy(0,0);

sprintf(buf,"Set val:%i Deg ",temp_set);
lcd_puts(buf);

      lcd_gotoxy(0,1);

      sprintf(buf,"Temper :%i Deg ",temp);
      lcd_puts(buf);
      key=PINC;
      if(key==254)
    {
      temp_set=temp_set-1;
      if(temp_set<5) temp_set=5;
    }
      else if(key==253)
    {
      temp_set=temp_set+1;
      if(temp_set>40)
      temp_set=40;
    }
      if (temp<temp_set-1)
    {
      PORTB.0=1;
    }
      else if(temp>temp_set+1)
    { PORTB.0=0;
    }
      delay_ms(20);
    };
}
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