Contents

Contents

1.1 Introduction.. 1
1.2 Methods of thin film preparation.... 3
1.3 Crystallographic properties of II-VI materials....................c.ccuviiiiiiininennn 8
1.3.1 Zincblende StruCtUre. ...............oiiiiuiiitiiiiiieeiitcee e eei e ee e 8
1.3.2 Waurtzite structure 9
1.3.3 Zinc sulphide (ZnS). 11
1.3.4 Zinc selenide (ZnSe)... 12
1.3.5 zinc sulpho-selenide (ZnS-ZnSe)................ccocoeeiiiiiiiiiiiiiiiiiiiiininns 12
1.4 Band structure and optical Properties. .................oceeeiuiiuinierieerreieiiiieninnnns 12
1.4.1 Band structure 12
1.4.2 Fundamental absorption.. 18
1.5 Electrical properties. 20
1.5.1 Energy band models..................ocooiiiiiiiiiiiiiiiiiiie e 22
1.5.2 Temp dependence of dc-conductivity.........................ccooeerrins 25
CHAPTER TWO: EXPERIMENTAL TECHNIQUES 29
2.1 Electron beam apparatus...................cooiiiiiiiiiiiiiiiiit e 29
2.2 Sample Preparation...............ocooiiiiiiiiiiii 30
2.3 EDXAnd SEM......coiiiiiitiiiitiieiieiieitie ettt e aneaee s 34
2.4 X-ray diffraction. 37
2.5 UV-VIS-Spectrophotometer. 38

ii



Contents

2.6 Electrical measurements.............cc.cceveersirrenesessesrerssssssassssssessserssnseases 38
CHAPTER THREE: CALCULATION OF THICKNESS AND OPTICAL
PARAMETERS OF THIN FILM BY USING OPTICAL TRANSMISSION
DATA .ot et e e e e e e 44
3.1 INtrodUCtioN. ......oouiiiiit it 44
3.2 THOOTY ... ce50eeenasvuissassssarsnsrssansiossettsnsessassnnnsonnasnons sennsdids saisssssesseses 45

3.3.1 Calculation of thickness..
3.3.2 Calculation of n and &.

3.4 The:envelope method. ........cicssssiisasssisss ssessssosssnsns sss sasins sss svasessss sovavanen 52
CHAPTER FOUR: STRUCTURAL ANALYSIS 57
4.1 Introduction. 57
4.2 Results and Discussion.. 58
CHAPTER FIVE: OPTICAL CHARACTERISTICS 80
5.1 Introduction 80
5.2 Optical tranSmiSSiON. ..............uuvuuruueuiiieriieiieiieiieiee e rreieeeeeeee e eenaanes 82
5.3 Refractive index and dielectric function...................cccoeeiiviiiiiiiiiiiiiiiinnns 82
5.4 Absorption coefficient and the fundamental energy gap.................cccceeveenn. 97

CHAPTER SIX: ELECTRICAL PROPERTIES OF ZnS,Se;.. THIN FILMS... 112

6.1 INrOUCHION. .. ....ooiiiiiti e et e e e 112
6.2 Current-Voltage (I-V) characteristics................cc.ueiiiiniiiiiiiiiiiineiiiieennn 113
6.3 Temp dependence of dc-conductivi 122
6.4 The effect of film structure on the dc-conductivity 135
CHAPTER SEVEN: CONCLUSION AND SUGGESTIONS FOR FURTHER

WORK . ...ttt e et e et et e e et 139
REFBIBIICES. .. covcosssissisisssssrmmntonerevsannssassnnsassosnseessnmasars srs sasinssiss sdaiwssse dunn 144



	BNM00003.TIF
	BNM00004.TIF

