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Abstract

The Design methodology In This research Is division Into
design into function block ,each block Show Electronic
circuit and its special function

The Communication protocol which is used in this research is
NEC protocol , because of common use from many
manufacture and simple design.

All manufacture are agree in the protocol , but are different in
coding .
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Part list for Remote Controlled Fan

Regulator.
Part List
01 330 ohm resistor (8 Mos)
02 4k7 Resistor (2 Mos)
03 1K Resistor
04 39 ohm Resistor
05 1K5 Resistor
06 22pF Ceramic Disk Capacitor (2 Mos)
0y 0.1uF Ceramic Disk Capacitor (3 Mos)
038 47 0uF 50v Electrolytic Capacitor
09 16 MHz Crystal Half Size
10 1M4007 Diode (6 Nos)
11 LED 5mm Any Calour
12 MCTZE Cplo Coupler
13 MOC3021 Opto Triac Driver
14 ATmegad-16PU General purpose 8 bit MCL
15 Triac BT136
16 7805 Voltage Regulator
17 Zommon Anode Display
18 TSOP1738 IR Sensor
19 220V AC to 12-0-12 Centre Tapped
Transformer (MOT Included in KIT)
20 Hobby Remote Contral (MEC)

R2-R9
R1, ,R11
R12

R13

R15
C1,C2
C3,C5ChH
c4
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D2,03,04D5 0607
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U3

U5
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SCHEMATIC.:
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ATMEGAT28I0.C | Proiect | Browser |
//1CC-A ation builder | ||| [= T avr_do
& Files
@ Awnsm 280.C
EME H

Q ATEMGA 128 SERVER_

e ATEMEA 126_SERVER_
#include <macros.h> € Documents

#include <ioml28v.h>

#define IO_CHANGE_ADD 2
PIPELILIFTILTIL AT FTFFTIAT AL T T FALIII AT

#include "ATEMGA 128 SERVER DEFINE.H" =
f#include "ATEMGA 128 SERVER SEND.H"

void port_init_ ¥ (void)

{

PORTA = OxFF;

DDRE = OxFF;

PORTB = OxFF;

DDRE = OxFF;
PORTC = OxFF;
DDRC = OxFF;
PORTD = OxFF;
DDRD = OxFF;
PORTE = OxFF;
DDRE = O0xFF;
PORTF = 0xFF;
DDRF = OxFF;
PORTG = OxFF; =l
K e |

o S e 0
Fig (3—1) AVR- gcc software
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#define Fan-Power-LED-PortD

-1 sa s sal aul Portd 2al
Fan-Power-LED-Port
#define Fan-Power-LED-Bit 7

-l a1 7 280 2a

Fan-Power-LED-Bit 7
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#define Power-LED-ON ()
Fan-Power-LED-Port
& = (~(1<<Fan-Porb-LED-BTT))
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A.c).d\ua.m;j‘_;c Jexid RC-Down Ct_mu@zwts 13) Lal speed++ 4< yudl
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/*

Remote Controlled Fan Regulator.
kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkkihkkhkhkhkkhkhkhkikhkhkikikikikx

Compiler: avr-gcc (WinAVR-20090313)
Project Manager/IDE: AVR Studio 4.17 Build 666
Other Lib: eXtreme NEC Decoder.

Hardware:
INTO - IR Receiver
INTL1 - Zero Crossing Detector.
PD5 - Triac Control.
PB2 - Manual Switch

For
ATmega8 @ 16MHz

Fuse:
HIGH=0xC9 LOW=0xFF

*/

#include <avr/io.h>
#include <util/delay_basic.h>
#include <avr/interrupt.h>

#include "remote.h"
#include "rckeys.h"

#define FAN_POWER_LED PORT PORTD
#define FAN_POWER_LED_DDR DDRD
#define FAN_POWER_LED BIT 7

-2 Fan.c i A gabill
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#define POWER_LED_ON()
FAN_POWER_LED PORT&=(~(1<<FAN_POWER_LED BIT))
#define POWER_LED_OFF()
FAN_POWER_LED_PORT|=(1<<FAN_POWER_LED BIT)
uint8_t table[10]={141,125,109,94,78,62,47,31,16,1}:

uint8_t speed=0;
uint8_t fan_on=0;

void Initialize()

{
FAN_POWER_LED_DDR|=0B10000000;
POWER_LED_OFF();

DDRC|=0b00111111; //Seven segment
DDRB|=0b00000010;  //Middle segment G

Display(0);
Remotelnit();

/lnitialize the zero crossing detector INT(1)

MCUCR|=((1<<ISC11)|(1<<ISC10)); //INT in Rising edge
GICR|=(1<<INT1); //[Enable INT1
/[Output

DDRD|=(1<<PD5);
PORTD|=(1<<PD5); /[High = TRIAC Off

//Set Timer 2
TCCR2|=(1<<WGM21); /ICTC
TIMSK|=(1<<OCIE2); //Enable OCI2

sei();
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/*

Zero Crossing Detect.

*/
ISR(INT1_vect)
{
if('fan_on)
{
PORTD|=(1<<PD5); /[High = TRIAC Off
return;
¥
if(speed==9)
¢ PORTD&=(~(1<<PD5)); //low = TRIAC ON
return;
}

PORTD|=(1<<PD5); /[High = TRIAC Off
OCR2=table[speed];
TCNT2=0x00;

TCCR2|=((1<<CS22)|(1<<CS21)|(1<<CS20));  [/Start Timer
prescaler =1024

¥

[*

Timer2 Compare ISR

*/

ISR(TIMER2_COMP_vect)

¢ PORTD&=(~(1<<PD5)); //low = TRIAC ON

TCCR2&=(~((1<<CS22)|(1<<CS21)|(1<<CS20)));//Stop Timer
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¥
/*

Simple Wait Function

*/
void Wait()
{
chari;
for(i=0;i<100;i++)
_delay _loop_2(0);
¥
/*

Displays a number in Seven Seg Display

*/
void Display(uint8_t num)
{
iIf(hum>9)
return;

switch (num)
{
case O:
PORTC=0B00000000;
PORTB|=0B00000010;
break;
case 1:

Il xxfedcba
PORTC=0B00111001;
PORTB|=0B00000010;
break;

case 2:
Il xxfedcba
PORTC=0B00100100;
PORTB&=(~(0B00000010));
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break;

case 3:
/! xxfedcha
PORTC=0B00110000;
PORTB&=(~(0B00000010));
break;
break;

case 4:
Il xxfedcba
PORTC=0B00011001;
PORTB&=(~(0B00000010));
break;

case 5:
/! xxfedcha
PORTC=0B00010010;
PORTB&=(~(0B00000010));
break;

case 6:
Il xxfedcba
PORTC=0B00000010;
PORTB&=(~(0B00000010));
break;

case 7:
Il xxfedcha
PORTC=0B00111000;
PORTB|=0B00000010;
break;

case 8:
Il xxfedcha
PORTC=0B00000000;
PORTB&=(~(0B00000010));
break;

case 9:
Il xxfedcha
PORTC=0B00010000;
PORTB&=(~(0B00000010));
break;
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void main()

{

uint8_t cmd; //Command received from remote
Initialize();

while(1)
{

[IGet Command For the Remote Control
cmd=GetRemoteCmd(1);

/INow process the command

//UP Key
if(cmd==RC_UP)
{
if(speed<9)
speed++;

¥

/[DOWN Key
if(cmd==RC_DOWN)
{
if(speed>0)
speed--;

¥

/[Enter Key
if(cmd==RC_ENTER)
{

if(fan_on)

{
POWER_LED_OFF();

fan_on=0; //Turn Off
else

POWER_LED_ON();
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fan_on=1; //TurnOn

}
Display(speed);
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-: remote.c S Al galisdl (5-2)
/*

IR remote interfacing library for AVR series of microcontrollers.
Target MCU ATmege8 @ 8MHz/12MHz/16MHz

Sensor: TSOP1738 IR receiver module must be connected to INTO Pin.
This is PIN4 in ATmega8

(GND) | (To INTO)
(5v)

k*khkkkhkkkkhkkhkkhkkhkkkkkhkkkkkkikkkk

*TSOP 1738 Front View*

k*khkkkhkkkkhkkhkkhkkhkkkkkhkkkkkkikkkk

Copyright Avinash Gupta 2008
extremeelectronics.co.in

Resource Usage:
-Timerl
-INTO (PD2)

Copyright Avinash Gupta 2008-2010
extremeelectronics.co.in

MUST BE DISTRIBUTED WITH THIS COPYRIGHT INTACT
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*/

#include <avr/interrupt.h>
#include <util/delay.h>

#include "remote.h"

//******************************************************

Il Environment Checkup
I e

/[Test if user has correct clock setting.
//******************************************************

#ifndef F_ CPU
#error "IR Remote Lib : F_CPU not defined"
#endif

#if ((F_CPU 1=8000000) && (F_CPU !1=12000000) && (F_CPU
1=16000000))

#error "IR Remote Lib : Unsupported CPU frequency"

#error "IR remote Lib : Pls use F_CPU = 8MHz,12Mhz or 16MHz"
#endif

/INow check the CPU

#ifndef _ AVR_ATmega8

#error "IR Remote Lib : This version is only for ATmega8"

#error "IR Remote Lib : Pls see www.eXtremeElectronics.co.in for other
CPU models"

#endif

#if F_CPU==8000000
#define TIMER_COMP_VAL 80
#elif F_CPU==12000000
#define TIMER_COMP_VAL 120
#elif F_CPU==16000000
#define TIMER_COMP_VAL 160
#endif
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//Globals

volatile unsigned int Time; /[Main timer, stores time in 10us,
//Updated by

ISR(TIMERO_COMP)

volatile unsigned char BitNo; /[Pos of next BIT
volatile unsigned char ByteNo; /[Pos of current Byte
volatile unsigned char IrData[4]; /[The four data Bytes of Ir Packet

/[2-Byte Address
2-Byte Data
volatile unsigned char IrCmdQ[QMAX];//Final Command Received
(Buffer)

volatile unsigned char PrevCmd, //Used for repeat

/[Variables used for start repeating only after a key is pressed for certain
time

volatile unsigned char Repeat; //1=yes 0=no
volatile unsigned char RCount; //Repeat count

volatile char QFront=-1,QEnd=-1;

volatile unsigned char State; /[State of receiver
volatile unsigned char Edge; /[Edge of interrupt [ RISING=1 OR
FALLING=0]

volatile unsigned int stop;
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/*************************************************************

*********************************/

I* FUNCTIONS STARTS

*/
kkhkkhkkkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkikkhkkhkkhkhkkhkkhkkhkkkhkkhkkhkkikhkikkikikkikkikk
/

*********************************/

void Remotelnit()

{

chari;
for(i=0;i<4;i++) IrData[i]=0;

stop=0;
State=IR_VALIDATE_LEAD HIGH;
Edge=0;

Repeat=0;

//Setup Timerl

TCCR1BJ|=((1<<CS10)|(1<<WGM12)); /[Prescaler : Fcpu
Mode : CTC

TIMSK|=(1<<OCIE1A); //Enable Output Compare Interrupt

OCR1A=TIMER_COMP_VAL; //Set Compare
Value

//Set Up INT1

MCUCR|=(1<<ISC01); //INT ON Falling Edge

GICR|=(1<<INTO0); /[Enable INT1

//[Enable Interrupts

SREG|=(1<<7);
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¥

ISR(TIMER1_COMPA_vect)

{

Time++;
}
ISR(INTO_vect)
{

GICR&=(~(1<<INTO)); //Disable INTO
sei();

if(stop) return;
unsigned int TempTime=Time;

Time=0;
TCNTO=0;
switch(State)
{
case IR_VALIDATE _LEAD HIGH:
{

if(Edge)

{

/IRising

if((TempTime>(900-(900*TOL))) &&
(TempTime<(900+(900*TOL))))

{
//Lead High Correct
State=IR_VALIDATE_LEAD LOW,;
//INT ON FALLING EDGE
MCUCR&=(~((1<<1SC01)|(1<<ISC00)));
MCUCR|=(1<<ISC01);
Edge=0;

¥

else

{

/*

stop=1;

LCD_Clear();

LCD_Write_String("Err in LeadHigh™);
LCD_GotoXY(0,1);
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LCD_Write_Int(TempTime,-1);

*/
ResetIR();
¥
¥
else
{
/[Falling
MCUCR|=((1<<ISC01)|(1<<ISC00)); //Set INT on
Rising Edge
Edge=1;
b
break;
¥
case IR_VALIDATE_LEAD_ LOW:
{

if((TempTime>(450-(450*TOL))) &&
(TempTime<(450+(450*TOL))))

{

//Got a valid leader

State=IR_RECEIVE_BITS;

BitNo=0;

ByteNo=0;

MCUCR|=((1<<ISC01)|(1<<ISC00)); //Set INT on Rising Edge

Edge=1,;

}
else if((TempTime>200) && (TempTime<245))
{
iIf(Repeat)
{
//Got a repeat pulse
if((QEnd==(QMAX-1) &&
QFront==0)||((QEnd+1)==QFront))
{
QFront++;
If(QFront==(QMAX))
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QFront=0;
¥

if(QEnd==(QMAX-1))
QEnd=0;

else
QEnd++;

IrCmdQ[QEnd]=PrevCmd;

If(QFront==-1) QFront=0;

b
else
{
RCount++,;
iIf(RCount==4) Repeat=1;
b
ResetIR();
}else
{r
stop=1,;
LCD_Clear();
LCD_Write_String("Err in LeadLow");
LCD_GotoXY(0,1);
LCD_Write_Int(TempTime,-1);
*/
ResetIR();
}
break;
}
case IR_RECEIVE_BITS:
{
if(Edge)
{
//Rising
If((TempTime>50) && (TempTime<69))
{

/[Correct Beg of BIT found
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//INT ON FALLING EDGE
MCUCR&=(~((1<<1SC01)|(1<<ISC00)));
MCUCR|=(1<<ISC01);

Edge=0;

[*  stop=1;
LCD_Clear();
LCD_Write_String("Err in Bit Beg");
LCD_Write_StringXY (1,0,"Bit");
LCD_Write_Int(BitNo,-1);
LCD_Write_String("Byt™);
LCD_Write_Int(ByteNo,-1);
LCD_GotoXY(13,1);
LCD_Write_Int(TempTime,-1);*/
ResetIR();

else

/[Falling
If((TempTime>41) && (TempTime<58))
{
//We got a'0" here
BitNo++;
if(BitNo==8)
{
BitNo=0;
ByteNo++;
iIf(ByteNo==4)
{

State=IR_WAIT_STOP_BIT;

¥
¥
MCUCR|=((1<<ISC01)|(1<<ISCO00)); //Set INT on
Rising Edge
Edge=1;
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Rising Edge

break;

Yelse if((TempTime>(169-(169*TOL))) &&
(TempTime<(169+(169*TOL))))

{

}else

{

//We Have got a '1' here
IrData[ByteNo]|=(1<<BitNo);
BitNo++;
if(BitNo==8)
{
BitNo=0;
ByteNo++;
iIf(ByteNo==4)
{

State=IR_WAIT _STOP BIT:
}
}
MCUCR]|=((1<<ISC01)|(1<<ISC00)): //Set INT on

Edge=1;

[*Invalid Bit

*/

stop=1,

LCD_Clear();

LCD_Write_String("Err in Bit Low/Sp");
LCD_Write_StringXY (1,0,"Bit");
LCD_Write_Int(BitNo,-1);
LCD_Write_String("Byt™);
LCD_Write_Int(ByteNo,-1);
LCD_GotoXY(13,1);
LCD_Write_Int(TempTime,-1);

ResetIR();

}

42

r—t—
et



case IR_WAIT_STOP_BIT:
{
iIf(Edge)
{
/ICheck for integrity
if(IrData[2]==((unsigned char)~IrData[3]))
{
/INow We Have Got a packet
/IAdd its Cmd to Queue

//Stepl:Check of Q full
if((QEnd==(QMAX-1) &&
QFront==0)||((QEnd+1)==QFront))

{
QFront++;
If(QFront==(QMAX))

QFront=0;

¥

iIf(QEnd==(QMAX-1))
QEnd=0;

else
QEnd++;

IrCmdQ[QEnd]=IrData[2];
PrevCmd=IrData[2];

If(QFront==-1) QFront=0;
/[Prevent repeating immediatly
Repeat=0;//It will be enabled after 4 repeat pulses

RCount=0;
ResetIR();
}
}
}
break;
[ o)




¥

¥
GICR|=(1<<INTO0); /[Enable INTO

void ResetIR()

{

chari;

for(i=0;i<4;i++) IrData[i]=0;
State=IR_VALIDATE_LEAD HIGH,;
//INT ON FALLING EDGE
MCUCR&=(~((1<<1SC01)|(1<<ISC00)));
MCUCR|=(1<<ISC01);

Edge=0;

unsigned char GetRemoteCmd(char wait)

{

unsigned char cmd;

if(wait)
while(QFront==-1);
else
iIf(QFront==-1) return (RC_NONE);

cmd=IrCmdQ[QFront];

iIf(QFront==QEnd)
QFront=QEnd=-1,
else
{
If(QFront==(QMAX-1))
QFront=0;
else
QFront++;

¥

return cmd;
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