
 
 

 
 

 
 

HOME/LECTURE HALL AUTOMATION 

 

 

 

 

 

 

 

 

 

 

 

AMMAR BIN ADZMAN 

 

 

 

 

 

 

 

 

 

 

 

 

UNIVERSITI MALAYSIA PAHANG 

 

 

 



 

 

 

 

HOME/LECTURE HALL AUTOMATION 

 

 

 

 

 

AMMAR BIN ADZMAN 

 

 

 

 

 

This thesis is submitted as partial fulfillment of the requirements for the award of the 

Bachelor of Electrical Engineering (Power Systems) 

 

 

 

 

 

Faculty of Electrical & Electronics Engineering 

Universiti Malaysia Pahang 

 

 

 

 

 

MAY, 2009 

 

 

 



 

    UNIVERSITI MALAYSIA PAHANG 

 

      BORANG PENGESAHAN STATUS TESIS
 

 

     JUDUL:        

 

SES I PENGAJIAN:____________ 

 

Saya      ________________________________________________________________ 

(HURUF BESAR) 

 

 mengaku membenarkan tesis (Sarjana Muda/Sarjana /Doktor Falsafah)* in i disimpan d i  

              Perpustakaan dengan syarat-syarat kegunaan seperti berikut: 

 

1. Tesis adalah hakmilik Universit i Malaysia Pahang (UMP).  

2. Perpustakaan dibenarkan membuat salinan untuk tujuan pengajian sahaja. 

3. Perpustakaan dibenarkan membuat salinan tesis ini sebagai bahan pertukaran antara institusi      

                      pengajian tinggi. 

4. **Sila tandakan (   ) 

 

     (Mengandungi maklumat yang berdarjah keselamatan 

   SULIT  atau kepentingan Malaysia seperti yang termaktub  

     di dalam AKTA RAHSIA RASMI 1972) 

     

    TERHAD (Mengandungi maklumat TERHAD yang telah ditentukan 

     oleh organisasi/badan di mana penyelid ikan dijalankan) 

  

    

   TIDAK TERHAD                            

                                        

 

                Disahkan oleh: 

 

 

 

 

    
                     (TANDATANGAN PENULIS)            (TANDATANGAN PENYELIA)                                                

 

             A lamat Tetap: 

 

                   NURUL HAZLINA BINTI NOORDIN  

         ( Nama Penyelia ) 

        

 

 

             Tarikh :  13 MEI 2009                              Tarikh : : 13 MEI 2009   

CATATAN: * Potong yang tidak berkenaan. 

  ** Jika tesis ini SULIT atau TERHAD, sila lampirkan surat daripada pihak 

   berkuasa/organisasi berkenaan dengan menyatakan sekali tempoh tesis ini perlu 

   dikelaskan sebagai atau TERHAD.                                                                                           

        Tesis dimaksudkan sebagai tesis bagi Ijazah doktor Falsafah dan Sarjana secara 

Penyelidikan, atau disertasi bagi pengajian secara kerja kursus dan 

penyelidikan, atau Laporan Projek Sarjana Muda (PSM).  

 2008/2009 

AMMAR BIN ADZMAN (851105-11-5185) ) 

HOME/LECTURE HALL AUTOMATION 

LOT 7834 JALAN MAWAR, 

KAMPUNG BARU KERTEH, 24300 

KEMAMAN,TERENGGANU 



 

 

 

 

 

 

 

 

 

 

 

 

 

“I hereby acknowledge that the scope and quality of this thesis is qualified for the 

award of the Bachelor Degree of Electrical Engineering (Power Systems)” 

 

 

 

Signature : ______________________________________________ 

 

            Name  : NURUL HAZLINA BINTI NOORDIN 

 

            Date  : 13 MAY 2009 

 

 

 

 

 

 

 

 

 

 

 



 ii 

 

 

 

 

 

“All the trademark and copyrights use herein are property of their respective owner. 

References of information from other sources are quoted accordingly; otherwise the 

information presented in this report is solely work of the author.” 

 

 

 

 

 

Signature  : _________________________________________  

 

Author   : AMMAR BIN ADZMAN 

 

Date   : 13 MAY 2009 



 

 

vii 

 

 

 

 

TABLE OF CONTENTS 

 
 

 
 

CHAPTER TITLE PAGE 

 

TITLE PAGE i 

DECLARATION  ii 

DEDICATION iii 

ACKNOWLEDGEMENT iv 

ABSTRACT v 

ABSTRAK  vi 

TABLE OF CONTENTS vii 

LIST OF TABLES x 

LIST OF FIGURES xi 

LIST OF ABBREVIATIONS xii 

LIST OF SYMBOLS xiii 

LIST OF APPENDICES xiv 

 

 

 

         1                INTRODUCTION         1 

1.1     Background 1 

1.2     Overview of Home/Lecture Hall Automation 

Project 

1 

1.3     Objective 5 

1.4     Scope of Project 5 

1.5     Outline of Thesis 

 

 

 

6 



 

 

viii 

         2                THEORY AND LITERATURE REVIEW  7 

2.1     Peripheral Interface Controller (PIC) 7 

   2.1.1     Microcontroller (PIC16F877A) 7 

          2.1.2      Programmer PIC   12 

2.2     Sensor 13 

          2.2.1      Definition of Sensor 13 

          2.2.2      Ultrasonic 14  

          2.2.3      Motion Detector 

 2.3     Relay 

          2.3.1      Introduction 

          2.3.2      Protection Diodes for Relays           

                                     2.3.3      Relays and Transistor Compared                       

2.4     Darlington 

                                     2.4.1      Introduction             

          2.4.2      Functional Model of an NPN Transistor 

          2.4.3      Darlington Pair 

2.5     MicroCode Studio 
 
 

15 

16 

16 

      17 

       18 

       19 

19 

       20 

     21 

       23 

         3                METHODOLOGY AND DESIGN 24 

3.1      Background 24 

3.2      System Design 25 

3.3      Hardware development 26 

   3.3.1     First Stage: Dual Power Supply 27 

3.3.2     Second Stage: 16F877A Connection Circuit 28 

                                      3.3.3     Third Stage: Darlington and Relay Circuit 30 

                                      3.3.4     Fourth Stage: Ultrasonic Motion Detector 31 

  

         4 RESULTS AND ANALYSIS 33 

4.1      Introduction 33 

                           4.2      Analysis Using Software 33 

                                      4.2.1     Rectifier Circuit  34 

                           4.3      Result Obtained 36 

                           4.4      Discussion and Summary 37 



 

 

ix 

     5                CONCLUSION AND RECOMMENDATIONS 38 

                           5.1     Conclusion 38 

                           5.2     Future recommendations 39 

 5.3     Costing       40 

                           5.4     Commercialization 41 

  

  

REFERENCES    43 

 

 

 

Appendices A - E 45-71 

  

  

  

  

 

                                                                      



 x 

 

 

 

 

LIST OF TABLES 

 
 

 
 

 

TABLE NO. TITLE PAGE 

   

1 Project Costing 40 

   



 xi 

 

 

 

 

LIST OF FIGURES 

 
 

 
 

 

FIGURE NO. TITLE PAGE 

   

1 PIC16F877A 8 

2 PIC Schematic 9 

3 Clock/instruction Cycle 11 

4 Example of Simple Program 12 

5 Circuit symbol for a relay and example of relay 16 

6 Protection diodes for relays 18 

7 Transistor circuit symbols 19 

8 Functional model of an NPN transistor 21 

9 Darlington pair 22 

10 From upper view of automated system 25 

11 Block Diagram of Hardware Development 26 

12 5volt and 12volt DC Power Supply 27 

13 Dual power transformer 28 

14 Schemetic of PIC 16F877A 28 

15 PIC16F877A Connection Circuit 29 

16 Darlington and relay 12V connection 30 

17 Ultrasonic Motion Detector 31 

18 Basic principle of ultrasonic motion detector 31 

19 9Vdc step down to 5Vdc simulation circuit                             34 

20 18Vdc step down to 12Vdc simulation circuit 35 

21 Power supply circuit 35 

22 Result of the project 36 



 xii 

 

 

 

 

LIST OF ABBREVIATIONS 

 
 

 
 

 

 
AC - Alternate Current 

ADC - Analog Digital Converter 

CCD - Charge-Coupled Device 

CPU -      Central Processing Unit  

DC - Direct Current 

EEPROM - Electrically Erasable Programmable Read-Only 

Memory 

EPROM -         Erasable Read Only Memory 

GND -         Ground 

OSC - Oscillator 

I/O -         Input/Output 

PC -         Personal Computer 

PCB - Printed Circuit Board 

PIC  -         Peripheral Interface Controller 

PIR - Passive Infrared Sensors 

PLC -         Programmable Logic Controller 

RAM  -         Random Access Memory 

RISC -         Reduced Instruction Set Computing 

ROM -         Read Only Memory 

TON/TOF - Turn On Delay/Turn Off Delay 

UART -         Universal Asynchronous Receiver/Transmitter 

  

http://en.wikipedia.org/wiki/Passive_infrared_sensor


 xiii 

 

 

 

 

LIST OF SYMBOLS  

 
 

 
 

 

 
μ -            Micro 

K -            Kilo 

kHz -            Kilo Hertz 

V -            Volts 

dc -            Direct Current 

ac - Alternate Current 

A -            Ampere 



 xiv 

 

 

 

 

LIST OF APPENDICES  

 
 

 
 

 

APPENDIX TITLE PAGE 

   

A PIC PROGRAMMING 45 

B PIC 16F877A DATASHEET 47 

C DARLINGTON ULN2004A DATASHEET 57 

D VOLTAGE REGULATOR DATASHEET 65 

E BR106 DATASHEET 

 

69 


