1. INTRODUCTION

Recently home automation product for intelligent home is increasingly getting very common. By the help of intelligent home technologies that increased comfort, greater safety and security, life has been becoming easier [1]. With this system, home appliance can be controlled from any places in the world [2, 3, 4]. Domestic devices such as lamb, oven, air conditioner, heater and computer can be easily controlled remotely.

Controlling devices using switches are common. From a few decades controlling devices using remote control switches like infrared remote control switch, wireless remote control switches, light activated switches are becoming popular. But these technologies have their own limitations. As you know laser beams are harmful to mankind. However, there is a system which does not require any radiations or which is not harmful, long remote control switch.  Here, such a system which does not require any radiations, any laser beam which has no limitation of range will be introduced. It can be used from any distance from meters to thousand kilometers using a simple telephone line or mobile phone. 
In this project a PIC based system is developed to control the electrical home devices by public telephone lines from anywhere on the earth with DTMF signals. With this system it is possible to turn on/off devices when we are absent at home.

DTMF is dual tone multi frequency that we know from melodies heard when a phone key is pressed, is sum of two distinct frequencies. DTMF is widely used in today, such as phone banking, telecontrol, DTMF paging and voice included systems, caller id etc.

Telephone lines which are two cables come to our home from central office of PSTN, are already set up and widely used. Signals can be sent over long distances with public telephone system and most people are already registered to PSTN. Therefore with this project no need to set up dedicated networks and it is cheap to control long distance device.
“PIC Based Remote Control of House Devices Using DTMF (dual tone multi frequency) via Telephone Lines” implies control of devices at a remote location via a circuit interfaced to the remote telephone line by dialing specific DTMF digits from a local telephone.
The telecontrol system introduced in this project has following features:

1) It can control 2 channels/relays.

2) It can selectively switch on or off  any one or more relays one after the other
3) Channel #1 can control PC with its built in timed relay.

4) Channel #2 can control a water heater etc to get water ready when home is arrived.
5) If a device is thought to be still in ‘ON’ position by mistake when home is left, it is possible to learn device status.
6) If it is forgotten to switch off any device, it is possible to switch it off from outside without returning to home.

7) Password is deployed to secure system from outsiders.
It is foolproof, easy to use, plug and play type. After connecting telephone line to system, it is ready to work. When the phone is dialed remotely, after predefined number of ringing system hangs up phone and controller ask for password. Password is deployed for privacy of system. When password is entered corrected controller wait commands to turn on/ turn off the connected devices. If password is entered three times wrong or in case of 15 seconds of silence between key presses, connection is closed to not hold the line busy.
With this telecontrol system, you are able to control devices in your home or office from any place on the world just by calling the phone number that you connected the telecontrol system, “PIC Based Remote Control of House Devices”. Although automated home systems or smart home management systems may do most of the works, it may be desired to have a simpler, cheaper system or to control a device at a random time.
Previous studies show us it is possible to switch devices with telephone, but status reporting was not a feature mostly. By achieving this project, this system essentially helps people who want to turn on or off a device in their home or office, or learn whether a device is on or off at that moment, with an affordable budget and with ease of use.

2.  TELEPHONE SYSTEM

2.1.   HOW TELEPHONE WORKS
When handset is on its cradle, the switch-hook is opened. This condition is known as on-hook condition and the telephone is not connected to central office. On the other hand, when hand is lifted from cradle, switch-hook is closed and telephone is connected to central office as seen in Figure 2.1. [5].
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	Figure 2.1:  Simplified circuits for A) Telephone and B) Central office


The DC current supplies power to the internal integrated circuits and any excess current is returned to line through a constant current circuit. A constant current circuit has high impedance to ac signals and thus provides a DC path without shorting out the wanted audio signals. The off-hook signal tells the exchange that someone wants to make a call. The exchange returns a dial tone to the called phone to let the caller know that the exchange is ready to accept a telephone number [5].
DC signaling is based on the presence or absence of circuit current or voltage, or the presence of a given voltage polarity. The state of the signal indicates on-hook, off-hook, dial pulses, or status of the interconnection. On-hook is indicated by an open circuit and no current flow. Off-hook is signaled by a closed circuit and continuous current flow [5]. This feature is used to off-hook the phone is out project.

When the called party removes the handset in response to a ring, the loop to that phone is completed by its closed switch-hook and loop current flows through the called telephone. The central office then removes the ringing signal and the ringback tone from the circuit [5]. Operating Parameters are seen on Table 2.1.
	Table 2.1.  Operating Parameters and Limits
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2.2.   DIALING METHODS
In the off-hook condition, the dosed switch-hook contacts begin a sequence of events in the central office. Initially a relay is energized and a line searcher finds the off-hook line. Then a connection is established, sending a dial tone.

2.2.1.   Pulse Dialing

Dialing may be done by pulsing (interrupting) the loop current or by sending audio tones. When the first dialed digit is received at the central office, the dial tone is removed from the line. Use of tone dialing is much faster and allows the user to signal commands for additional services such as routing calls through call center switchboards and many other applications.

The old-fashioned rotating dial produces a series of pulsed interruptions in the current flow and consequent pulses are created (Figure 2.2).

	[image: image3.png]OFF-HOOK INTERDIGIT

(CONNECT) INTERVAL
" omune
DIALING NEXT DIGIT
MAKE [~ S
(CIRCUIT ~— — — —— >
CLOSED)
Looe
BREAK
(CIRCUIT ———————— L
OPENED) ON-HOOK —+| |[<— BREAK DURATION
(IDLE) [+— MAKE DURATION
TIME —> _.l |=— PULSE PERIOD
PuisePeriod = Break Duration + Make Duration (100 Miliseconds Nominal)
Puise Rate = Puises Per Second = 1000 = Pulse Period (MS)

Percent Break

100 x Break Ratio
100 x Break Duration = Pulse Period
700 Millseconds Nominal (may range from 600 10 900 depending on system)

"

Interdigit Interval

Dial Pulse Timing (for *4")






	Figure 2.2:   Dial Pulses


2.2.2.   Tone Dialing

Most telephone sets today use a method called dual-tone multi-frequency (DTMF) for sending a telephone number. As shown in Figure 2.3, instead of a rotary dial, telephone sets are equipped with a push-button touchtone keypad with 12 keys, which represent the numbers 0 through 9 and the symbols * and #. (As shown dotted in Figure 2.3, some special-purpose telephones have a fourth column of keys for a total of 16 keys.) Pressing one of the keys causes an electronic circuit to generate two tones in the voice band: a low-frequency tone for each row and a high-frequency tone for each column. Pressing key 5, for example, generates a 770-Hz tone and a 1,336-Hz tone. By using the dual-tone method, 12 unique combinations are produced from only seven tones when the 12-position keypad is used. The frequencies and the keypad layout have been internationally standardized, but the tolerances on individual frequencies may vary in different countries. With tone dialing 10 numbers per second can be sent and since signals are not magnitude dependent it has low possibility to been distorted in transmission.
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	Figure 2.3:  Touchpad and Frequencies


2.3.   DTMF (Dual Tone Multi Frequency)

The tones used have been carefully selected so that the processing circuits in the central office will not confuse them with other tones that may occur on the line. The digit receiver has frequency-selective filters that pass only the frequencies used for DTMF. It also has timing circuits that make sure a tone is present for a specified minimum time before it is accepted as a valid DTMF tone. After a connection to an answered phone has been made, the digit receiver is out of the circuit and the DTMF tones can be transmitted in the same way as speech. This permits the use of DTMF tones as data communications for entering orders at a remote terminal or obtaining information from a remote database. The project contains a DTMF decoder (CM8870) and its operation is written in hardware chapter.

	[image: image5.png]Time Response

05 -
S o
@
05t
00 005 002 00k 00
Time (sec)
. Spectrum
10
g 10’
£
5 10°
@
0 00 1000 1500

Frequency (Hz)

2000




	[image: image6.png]Time Response

001 0015 002 0025 003
Time (sec)

Spectrum

Signal Power

500 1000 1500 2000
Frequency (Hz)




	[image: image7.png]05

Signal Power

Time Response

001 0015 002 0025 003
Time (sec)
Spectrum
500 1000 1500

Frequency (Hz)

2000





	1
	2
	3

	[image: image8.png]Signal Power

05

Time Response

001 0015 002 0025 003
Time (sec)
Spectrum
500 1000 1500

Frequency (Hz)

2000




	[image: image9.png]05

Signal Power

Time Response

001 0015 002 0025 003
Time (sec)
Spectrum
500 1000 1500

Frequency (Hz)

2000




	[image: image10.png]Signal Power

0

5

Time Response

001 0015 002 0025 003
Time (sec)
Spectrum
500 1000 1500

Frequency (Hz)

2000





	4
	5
	6

	[image: image11.png]Signal Power

0

5

Time Response

001 0015 002 0025 003
Time (sec)
Spectrum
500 1000 1500

Frequency (Hz)

200¢




	[image: image12.png]05

Signal Power

Time Response

001 0015 002 0025 003
Time (sec)
Spectrum
500 1000 1500

Frequency (Hz)

2000




	[image: image13.png]Signal Power

05

Time Response

001 0015 002 0025 003
Time (sec)
Spectrum
500 1000 1500

Frequency (Hz)

2000





	7
	8
	9

	[image: image14.png]Signal

Signal Power

0

05

5

Time Response

001 0015 002 0025 003
Time (sec)
Spectrum
0 500 1000 1500

Frequency (Hz)

2000




	[image: image15.png]Signal Power

0

5

Time Response

001 0015 002 0025 003
Time (sec)
Spectrum
500 1000 1500

Frequency (Hz)

2000




	[image: image16.png]Signal Power

0

5

Time Response

001 0015 002 0025 003
Time (sec)
Spectrum
500 1000 1500

Frequency (Hz)

2000





	*
	0
	#

	Figure 2.4: DTMF wave shapes and their spectrums


2.4.   Ringing Signal
The inverter produces an AC voltage from a DC voltage without any moving parts, is called ringing machines and are powered by the -48-V DC central office supply [5].  The AC signal is applied to the loop in timed on-off intervals to produce a ringing cadence shown in Figure 2.5.
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	Figure 2.5:   Ringing cadence


Ringing signal is around 100VAC and heard as 2 seconds ring 4 seconds silence 2 seconds ring so forth.

3.  HARDWARE

3.1.    Brief Operation of the System

After connecting telephone line to phone input of the card and voltage supply is applied, it is ready to operate. When the phone is called, ring signal is converted to train of pulses with optocoupler and counted with PIC. After a number of pulses microcontroller sends signal to relay to hook off phone then waits to be password entering. Password is entered from keypad of dialing phone and microcontroller compares entered password with predefined password. Password should end with “*” key. If password is entered three times incorrectly, phone line is released. If password is correct command is waited from user. With pressing corresponding digits, devices can be turned on, turned off or their statuses can be asked. During whole process, the dialed digits are understood by microcontroller with aid of DTMF decoding.

There are 6 main units of this system
· Ring Detector
· Magnetic Isolation & Hook-off Relay
· DTMF Decoder
· Microcontroller 
· Status Report Unit
· Drivers & Sensors
Interconnections of blocks are seen below, in Figure 3.1.
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	Figure 3.1:   Block Diagram


3.2.   Ring Detector
As stated before, ring signal is a high AC voltage. This voltage level and shape is not suitable for the circuit. Therefore an optical isolation and voltage shaping circuit is constructed (Figure 3.2.) Incoming AC signal is clipped with zener diodes and DC is blocked with series capacitor. At positive cycle, optocoupler conducts and transistor Q5 is triggered thus make “To PIC” pin to go low, at negative cycle, D1 conducts and optocoupler do not conduct, transistor Q5 is not triggered and output is +5V. With continuous AC ring signal, a pulse train is created (Figure 3.3.) and PIC is optically isolated from phone line optically with optocoupler.
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	Figure 3.2:   Ring Detector and Optical Isolation Circuit
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	Figure 3.3: Output of ring detection circuit


3.3.   Off-hook Relay and Magnetic Isolation
After certain number of pulses counted by PIC, that come from ‘ring detector’, a hang up signal is sent to transistor Q1 from pin labeled “Relay”. When transistor is triggered relay contacts conduct and a group of resistors and capacitors with an isolation transformer are loaded to phone line (Figure 3.4).
As described before, for a telephone set, if handset is lifted from cradle, switch-hook closes circuit a current passes trough phone and this current makes the central office understand phone is in off-hook condition [5]. With same principle, when relay puts resistors into phone line current flows and at point of central office our phone is off-hook, hence ringing signal is taken away from our line and we are connected to dialer.

Isolation transformer is a 1:1, 600ohm transformer, used to isolate our system from telephone circuit [6-7]. It is for safety and highly suggested due to nature of unknown polarities and variety of voltages present in phone network.
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	Figure 3.4:   Off-hook Relay and Magnetic Isolation


3.4.   DTMF Decoder
After connection to dialer is sustained, any command is taken as key presses i.e. DTMF signals. Incoming DTMF signals should be decoded into digital data to use it with PIC. CM8870 is a CMOS Integrated DTMF Receiver. Incoming signals are checked and decoded if they are valid DTMF signals. Standard connection of this IC, given in datasheet is show in Figure 3.5.
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	Figure 3.5:   CM8870 DTMF Decoder connection diagram


Q1 to Q4 pins are digital outputs, StD pin is data available pin which pulses when a new valid DTMF signal is converted and fed to digital outputs. PIC is directly connected to StD and  Q1-Q4 pins, program is tracking StD pin; if StD change is sensed digital outputs (Table 3.1) are read in
3.5.   Microcontroller

Microcontroller includes an integrated CPU, memory (a small amount of RAM, program memory, or both) and peripherals capable of input and output. It is the brain of our system; checks ringing presence, answer phone, check password, process commands, and reports back etc.  I used PIC16F876 for this system (Figure 3.6). There are some considerations to select suitable microcontroller, such that enough number of input/output pins, analog comparator/analog digital converter, interrupts needed so forth.

.

	Table 3.1.  Output function of CM8870
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PIC16F876 is selected because it has

· analog inputs (ADC or Analog comparator) to check current sensors

· enough digital i/o ports

· sufficient RAM, ROM, EEPROM

· narrow DIP case, has advantage of area on PCB over 16F877

· timer and external interrupts
as stated in Table 3.2.

	[image: image24.png]Wt —» O
Raoano <[]

oscriclin—]
oscacLxouT—U]
ReOTI0SOTiCK <> ]
ReiTiosiccr2~—+0
Rea/cep1 <[]
RearscrscL=—+[]

{

PIC16F876/873

~— RE7PGD
~—~ RBEPGC
RS

e REe

~—~ RB3PGM
B2

e rB1

~— RBOINT
— oo

— s

~—+ RCTRXDT
~—+ ROBITXICK.
~—= RCSISDO
~—+ RO4/SDISDA





	Figure 3.6:   Pin Diagram of PIC 16F876


	Table 3.2.   Key features of PIC 16F876
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3.6.   Status Report Unit
Status report unit is a module to report back to dialer in anyway. In this project I use APR9600; Aplus Inc, Single-Chip Voice Recording & Playback Device. This IC has capacity of 8 messages, at 4 KHz sampling 4 seconds per message and 32 seconds duration in total. If longer per message time required lower sampling rates can be used. ‘8 message random mode’ is used, which connection is shown in Figure 3.7, in which 8 address lines are used to select messages [8]. Speaker outputs are coupled to phone lines with audio transformer. PIC sends appropriate address for a specific message playback at certain situations dictated in software.
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	Figure 3.7:   Sample connection of APR9600, Single-chip Voice Playback IC


3.7.   Driver and Sensor Unit
Our system should turn on/off house devices and check their status. Relays are the basic elements to turn on/off power, but for reliability triacs are preffered. PIC send trigger signals to triac and it fires, stay in conduction as long as signal is provided. Triacs can control most of power machines in our houses. For safety triacs are connected to PIC via an optoisolators that are triac driver output compatible.

If user asks system about on/off status of a device, PIC needs to know whether device is on or off.  If a device in ON, it uses current and with current transformers it is possible to sense and send this data to PIC. Current transformer output is an AC in power frequency in range of milivolts, thus it is first amplified then rectified and fed to PIC with circuit shown in Figure 3.8.
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	Figure 3.8:  Driver and Sensor Unit


3.8. Complementary Components
Beside main units of the system, there exist several components for some purposes. A 3*8 decoder, 74HC138, is deployed between PIC and APR9600. There required 8 message lines to address APR9600, but with 3x8 decoder it is possible to use 3+1 pins of PIC such that 3 address lines and 1 decoder enable pin are used (Figure 3.9). The decoder also provides a latch function, since datasheet of APR9600 do not suggest direct connection to microcontroller buses. When PIC needs to send message to APR9600, first address lines are set to correct value, and decoder enable pin is pulsed once. Address data is decoded to message lines but hold in latch, sent to outputs when decoder enable signal is present.
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	Figure 3.9:  3x8 Decoder and PIC connection
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Figure 3.10:  Overall circuit  *Connections to PIC are subject to change



Above, in Figure 3.10, we see interconnection of system units and their layout. APR9600 connections are not shown for simplicity. (See Figure 3.7 for APR9600).
4.  SOFTWARE

Backbone of the system is the microcontroller PIC. However PIC is nothing without a program. Control of the events and devices can be done with analog electronics but with software and microcontroller it is really easy and reliable system. PIC program is written in CCS C language. All events, conditions, command are checked and executed with PIC, which is the brain of system. 

· First part is comment lines that give outline of pin associations.

· “message ()” function takes and decodes decimal message number into binary and send it to address lines for 3*8 decoder.

· “#INT TIMER_0” time_out () function is as timer interrupt function, which increases Cx once a millisecond, therefore used to calculate 15 second.

· “time_check ()” function is used to check if 15 second time out occurred. If system is timed out it send goodbye message, turn off led and open relay to disconnect.

· In “main()” function, first lines are declarations and configurations. After them, system check if enough pulses counted that came from ring detector, if yes off-hook system, take password and check it, if it is true, it goes to take commands and send appropriate signals to external devices or voice IC according to given commands.

Below is given source codes

// Telecontrol 16F876 Version 1.1

// CM8870 Q1:4 -> B1:4  StD -> B0

// Ring Detector -> B7

// Hook off relay -> B6

// Password OK led -> B5

// Output to Decoder for APR messesage select -> C5:7

// Decoder Enable -> C4

// APR busy ack -> C3

// Device 1 -> C0 , Decive 2 -> C1

// Sensor 1 -> A0 , Sensor 2 -> A1 , Mains sensor -> NC

// Voltage reference for tresholds of sensors -> A3

// A2 A4 A5 C2 free  .. ICs powerdown, APR/Phone relay can be deployed

// ** Password change should be deployed with eeprom

// External interrupt for STD detect Timer0 interrupt for time out detect

#include <16F876.h>

#fuses XT, NOWDT, NOPUT, NOPROTECT, NOBROWNOUT, NOLVP, NOCPD, NOWRT, NODEBUG

#use delay(clock=4000000)

#use fast_io(a)

#use fast_io(b)

#use fast_io(c)

#define RING   PIN_B7

#define HOOK   PIN_B6

#define LED    PIN_B5

#define STD    PIN_B0

#define BUSY   PIN_C3

#define CE     PIN_C4

#define ring_number 100

//Add customizable password

const unsigned int PASSWORD=2010;

unsigned char control=0,pass[5];

unsigned int16 CX=0;

void message(int mselect){

  mselect&=0x07;

  while(!input(BUSY));//wait until current message is finished; BUSY=1

  output_bit(PIN_C5,bit_test(mselect,0));
//sending bits of message code

  output_bit(PIN_C6,bit_test(mselect,1));

  output_bit(PIN_C7,bit_test(mselect,2));

  delay_ms(20);

  output_high(CE);



//pulse CE to trigger APR9600

  delay_ms(20);

  output_low(CE);

  delay_ms(20);

  while(!input(BUSY));


//wait if APR is busy atm

}

#INT_TIMER0

void time_out(){

  CX++;

  if(CX>15000) control=1; // 15e3 ms = 15sec

  clear_interrupt(INT_TIMER0);

  SET_TIMER0(131); //timer interrupt occurs every 1ms

}

int time_check(void){

  control=0;

  SET_TIMER0(131); //TMR=131

  enable_interrupts(INT_TIMER0); // TIMER ON!

  while (input(STD)==0) { //wait if not pressed any key

    if (control){ 

      message(3);

      output_low(HOOK);

      output_low(LED);

      delay_ms(100);

      return 1;

     }

   }

   return 0;

}

#INT_AD

void adc_interrupt(void){

  if(data>256){ //device on

    if(device==0) message(5);

    else message(7);

  }

  else{

    if(device==0) message(6);

    else message(8);

  }

  delay_ms(100); 

}

void sense(void){

  set_adc_channel(device);

  data=read_adc();

}

void main(void){

  unsigned int i,counter,command;

  int8 temp_pass,_err_pass=0,_err=0;

  // !!!! Check Vref A3  !!!! //

  set_tris_a(0x03); // A0,A1 sensors i/p * A3 vref should be checked later

  set_tris_b(0x9F); // B0:B4 (CM8870) i/p * B5,B6 relay & led o/p * B7 ring i/p

  set_tris_c(0x08); // C0,C1 Devices o/p * C2 XX * C3: busy i/p * C4 decoder enable   

// o/p * C5:C7 decoder address o/p

  setup_spi(SPI_SS_DISABLED);

  setup_timer_1(T1_DISABLED);

  setup_timer_2(T2_DISABLED,0,1);

  setup_adc_ports(NO_ANALOGS);

  setup_adc(ADC_CLOCK_DIV_32);

  setup_adc_ports(AN0_AN1_AN3);

  setup_CCP1(CCP_OFF);

  setup_CCP2(CCP_OFF);
  //setup_comparator(NC_NC_NC_NC); only for 876A versions

  output_A(0x00);

  output_B(0x00);

  output_C(0x00);

  SETUP_TIMER_0(RTCC_INTERNAL | RTCC_DIV_8); //Timer0 internal clock, 1:8 PreScaler

  enable_interrupts(GLOBAL);

  disable_interrupts(INT_TIMER0);

  start:

  if(_err) _err_pass=0;

  counter=0;Cx=0;

  delay_ms(1000);

  while(TRUE){

    while(input(RING)==1); // NOP while ring is active atm

    counter++;

    if(counter>ring_number){
      output_high(HOOK);

      delay_ms(100);

      message(0);     // Welcome enter your password

      delay_ms(100);

      pass_read: for(i=0;i<5;i++)  //Password input codes below

      {

        if(time_check()) goto start;

        disable_interrupts(INT_TIMER0);

        CX=0; // Reset timer to gain 15seconds to press key again

        temp_pass=input_B();   

        temp_pass=temp_pass>>1;

        temp_pass&=0x0F;

        pass[i]=temp_pass;

        while(input(STD)==1); //wait till key is depressed

      }  // end of pass input

     //pass checking codes below Password is 2010 and have to finish with “*”

      if(pass[0]==2&&pass[1]==0&&pass[2]==1&&pass[3]==0&&pass[4]==11)

      {

        output_high(LED);

        command:    message(4);      // enter command

        delay_ms(100);

        //device functions to here

        while(TRUE) {
          while(input(STD)==0){

            if(time_check()) goto start; // if timed out, return start

            disable_interrupts(INT_TIMER0);

            CX=0; // Reset timer to gain 15seconds to press key again

      command=input_B();
//Below 3 are getting command input

                command=command>>1;

                command&=0x0F;

             switch(command)
//select proper case according to given command

             {

             case 1: output_high(pin_C0); break;

//device 1 ON

             case 4: output_low(pin_C0); break;

//device 1 OFF

             case 7: device=0; sense(); goto command; break; //sense device1

             case 2: output_high(pin_C1); break;

//device 2 ON

             case 5: output_low(pin_C1); break;

//device 2 OFF

             case 8: device=1; sense(); goto command; break; //sense device2

             case 12:message(3);delay_ms(100);  // if pressed “#” end connection

      output_low(HOOK); output_low(LED); 


      goto start; break;

             }

         }

    }

   }

   else { //flashing led to indicate wrong pass entered

     output_high(LED); delay_ms(100);

     output_low(LED); delay_ms(100);

     output_high(LED); delay_ms(100);

     output_low(LED); delay_ms(100);

     message(2);

     delay_ms(100);

     _err_pass++;

      if(_err_pass>2) { _err=1;

      message(3); delay_ms(100);

      output_low(HOOK); output_low(LED); 

      goto start;

      } // 3 times wrong passwrd

     goto pass_read;}

   }

   else{ // if counter < ring_number

      while(input(RING)==0); //if counter<100 and no ring then wait

   }

 }

}

5. CONCLUSION
The idea behind “PIC Based Remote Control of House Devices Using DTMF via Telephone Lines” is to control home devices from outside with aid of telephone lines. The objective of this project was to develop an electronic system to switch ON or OFF devices attached to it and to get acknowledgement of device status. Previous projects show us it is possible to switch devices with telephone, but status reporting was not feature mostly.
By achieving this project, this system essentially helps people who want to turn on or off a device in their home or office, or learn whether a device is on or off at that moment, with an affordable budget and with ease of use.
Future developments may be extended as password changeability with telephone, selectable ring number for hanging up, more device support and longer/better voice report.
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APPENDICES

A) COST ANALYSIS
	Count
	Item
	Cost    TL  /  €

	1
	PIC 16F876
	8
	3,77

	1
	APR9600
	15
	7,07

	1
	74HC138
	0,27
	0,13

	2
	ASM-010 current transformer
	7,09
	3,35

	2
	MOC3041 Triac Optoisolator
	1,49
	0,70

	2
	BT137-600E Triac
	1,07
	0,51

	10
	BZX85C5V6
	0,75
	0,35

	10
	BZX85C24
	0,82
	0,39

	10
	4N25 Optocoupler
	2,59
	1,22

	2
	6*6mm pushbutton
	0,25
	0,12

	1
	3.579.545Hz Crystal
	0,18
	0,08

	1
	4.000.000Hz Crystal
	0,20
	0,09

	~
	Various Resistors
	2,84
	1,34

	~
	Various Capacitors
	2,09
	0,99

	1
	20*15cm Pertinax
	4
	1,89

	1
	15*10cm Pertinax
	3
	1,42

	2
	Terminal Block
	2
	0,94

	6
	DIP IC socket
	5
	2,36

	1
	56K fax modem for Isolation Transformer
	5
	2,36

	Total:
	61,64 TL
	29,08 €


B)  PCB LAYOUTS
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	  PCB Layouts


C) GANTT CHART
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