
Contents

I.Dedication.......................................................................................................... .

II.Acknowledgement..............................................................................................

III.Abstract (English.............................................................................................(.

IV.Abstract (Arabic...............................................................................................(

V.Contents. ............................................................................................................

Chapter one

Basic concepts

1.1 Nature of light…………………………………………………………….…….....1 

1.2 Laser definitions………………………………………………………...................2

1.3 Fundamentals of laser ……………………………………………………………..2

1.3.1Energy levels………………………………………………………………….….3

1.3.2 Absorption ...........................................................................................….............4 

1.3.3 Spontaneous emission…………………………………………………………...4

1.3.4 Stimulated emission…………………………………………………..................4

1.4 Laser elements......………………………………………………………………....5

1.5 Laser properties.................................................................................................…...6

1.5.1 Monochromaticity………………………………………………………….…....6

1.5.2 Collimation.............................................................................................................6

1.5.3 Coherence …………………………………………………………………….....8

1.5.4Radiance ………………………………………………………………………..10 

1.5.5 Power …………………………………………………………………….....….10

1.5.6 Focusing properties of laser radiation.........................................................…....10

1.6 Classification of lasers.. ………………………………………………….……...10

V



1.6.1 Semiconductor lasers …………………………………………………….….…12

1.6.2 Semiconductor laser structure …………………………...……………….....…14

1.6.3 Semiconductor light source…………………………………………………….16

1.7 Laser applications…………………………………………………………..…….16

1.7.1 Applications of lasers in medicine...........................………………………...... 17

1.7.2 Heat treatments…...………......................……...............................……...…….17

1.7.3 Lasers application in microelectronic engineering..............................................18

1.7.4 Laser applications in communication…………………………………….…….19

1.8 Optical remote switching....................................................................................... 19

1.9 The aim of the work................................................................................................20

Chapter two

Main circuit design

  2.1 Introduction………………………………………………………..………….....21

2.2 The transmission circuit...............................…………….....………....21

2.2.1 Function generator.......................................................................................…..22 

2.2.2Constant current source circuit ..........................................................................23

2.2.3 IR laser source…………………………………………………………...........24 

  2.3 The transmitter circuit operation……………………………………………......26

2.4 Receiver circuit …………………………………………………………...…….27

2.4.1 photodetector circuit…………………………………………………….…….27 

2.4.2 Operational amplifiers used with the photodetector…………………….….....28

2.4.3 Ripple binary counter circuit …………………………………………….…...29

2.4.4  EP-ROM circuit description …….………………………………………...…30 

  2.5 The receiver circuit operation........................................................................…...30 

VI



  Chapter Three

Results and discussion

3.1 Results........…………………………………………………………………......35

3.2 Transmitted and received signal measurements............................................….. 35

3.3The recorded binary counter outputs signals…………………………….............37      

3.4 The recorded graphs of EP- ROM output signal..........................................…....41 

3.5Discussion.............................................................................................................46

3.6 Conclusions………………………………………………………………….….47 
3.7 Important precautions…………………………………………………………...48 

3.8 Future work…………………………………………………………………......49

Appendix I.................................................................................................................50

Appendix II........................................................................................................…....51

Appendix III ............................................................................................................. 52

Appendix IV...............................................................................................................57

References..................................................................................................................59

VII




	2.2 The transmission circuit...............................…………….....………....21
	2.2.1 Function generator.......................................................................................…..22
	2.2.3 IR laser source…………………………………………………………...........24

