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ABSTRACT

PIC Based Remote Control of House Devices Using DTMF 
(dual tone multi frequency) via Telephone Lines
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Supervisor: Dr. Nuran DOĞRU
January 2010, 26 pages

In this project home devices controlled safely by the public phones using DTMF signals have been presented. The remote controller system designed is connected parallel to the telephone lines. The designed circuit is isolated both optically and electrically not to create any effect on the telephone line. In this work the remote control system is designed not only to switch ON and OFF a device but also to report the current status of the devices and outlet voltage existence, which does not exists in previously developed systems, with a small cost instead of high cost smart home systems. 
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ÖZET

DTMF (dual tone multi frequency) ile PIC Tabanlı, Ev Cihazları Kontrolü

KELEŞ, Talat

Mezuniyet Projesi, Elektrik ve Elektronik Mühendisliği Bölümü

Proje yöneticisi: Dr. Nuran DOĞRU

Ocak 2010, 26 sayfa

Bu projede ev cihazlarının DTMF sinyalleri mevcut telefon hatları üzerinden kontrolü anlatılmaktadır. Uzaktan kontrol sistemi telefon hattına paralel bağlanarak çalışır. Tasarımı yapılan devre, telefon hattını etkilememesi için optik ve manyetik olarak telefon hattından izole edilmiştir. Bu çalışmada bir cihazı sadece açma ve kapama işlemleri yapılmamak da olup, daha önceki tasarımlardan farklı olarak, cihazın o anki açık veya kapalı durum bilgisi de öğrenilebilmekte olup; bunlar pahalı olan akıllı ev sistemleri yerine daha ucuz bir şekilde yapılabilmektedir.
Anahtar kelimeler: Telefon, DTMF, Telekontrol, Ev cihazları, Ev otomasyonu

ACKNOWLEDGEMENTS
First and foremost, I would like to thank my supervisor, Dr Nuran DOGRU, who guided me during term. 

I would also like to extend a warm thanks to my fellow friends; Ergün MENETLIOĞLU for his efforts at PCB processing, Ömer Faruk ÖZAYDIN for providing components and Oğuz ZEYBEK for helping out PCB manufacturing process.

Finally I would like to acknowledge my mother and grandmother that have supported me throughout the year.
TABLE OF CONTENTS
                                                                                                                                                                  Page

ABSTRACT.................................................................................................................................................ii

ÖZET............................................................................................................................................................iii
ACKNOWLEDGEMENT..........................................................................................................................iv

LIST OF FIGURES......................................................................................................................................v
LIST OF TABLES.......................................................................................................................................ix
LIST OF SYMBOLS………………………………………………………………………………………x
1. INTRODUCTION..................................................................................................................................1

2. TELEPHONE SYSTEM……………………………………………………………………..………..3
2.1 How Telephone Works……………………………………………………………………………..3
2.2 Dialing Methods……………………………………………………………………………............4
2.2.1 Pulse Dialing……………………………………………………………….........................5
2.2.2 Tone Dialing……………………………………………………………….........................5
2.3 DTMF (Dual Tone Multi Frequency) ……………………………………………………………...6
2.4 Ringing Signal………………………………………………………………...................................8
3. HARDWARE………………………………………………………………..........................................9
3.1 Brief Operation of the System……………………………………………………………...............9
3.2 Ring Detector………………………………………………………………...................................10
3.3 Off-Hook Relay and Magnetic Isolation…………………………………………….….………...11
3.4 DTMF Decoder………………………………………………………………................................12
3.5 Microcontroller………………………………………………………………................................12
3.6 Status Report Unit………………………………………………………………............................14
3.7 Driver and Sensor Unit………………………………………………………………....................15
3.8 Complementary Components……………………………………………………………………..16
4. SOFTWARE………………………………………………………………………………………….18
5. CONCLUSION……………………………………………………………………………………….22
REFERENCES............................................................................................................................................23
APPENDICES
A) COST ANALYSIS.................................................................................................................................24

B) PCB LAYOUTS…………………………………………………………………………………….....25

C) GANTT CHART……………………………………………………………………………………....26
LIST OF FIGURES

                                                                                                                                                                  Page

Figure 2.1 Telephone and central office simplified circuits...........................................................................3

Figure 2.2 Dial pulses.....................................................................................................................................5

Figure 2.3 Touchpad and frequencies.............................................................................................................6

Figure 2.4 DTMF wave shape and their spectrums…………………………………………………………7

Figure 2.5 Ringing cadence……………………………………..…………………………………………..8

Figure 3.1 Block diagram……………………………………..……………………………….……………9

Figure 3.2 Ring detector and optical isolation circuit…………………………………………….………..10

Figure 3.3 Output of ring detection unit………………………………………………………..………….10

Figure 3.4 Off-hook relay and magnetic isolation circuit………………………………………………….11

Figure 3.5 CM8870 DTMF decoder connection diagram…………………………………………………12

Figure 3.6 Pin Diagram of PIC 16F876……………………………………………………………………13

Figure 3.7 Sample connection of APR9600…………………………………………………….…………15

Figure 3.8 Driver and Sensor Unit…………………………………………………………………………16

Figure 3.9 3x8 Decoder and PIC connection………………………………….……..…..…….…………..16

Figure 3.10 Overall Circuit…………………………………………………………………....…...............17
LIST OF TABLES
                                                                                                                                                                  Page

Table 2.1 Operation parameter and limits………………………………………………………...................4
Table 3.1 Output function of CM8870………………………………………………………..…………...13
Table 3.2 Key features of PIC 16F876………………………………………………………..…………...14
LIST OF SYMBOLS

DTMF         Dual tone multi frequency
DIP              Dual in line package  
PSTN          Public switched telephone network
PAGE  
ii

