List of Figures

List of Tables

CONTENTS

List of Abbreviations

List of Symbols

Preface
CHAPTER 1
11

1.2

1.3

1.4

1.5

1.6

Introduction and Literature Review

Introduction

Photodetector Structures

1.2.1 Photoconductor

1.2.2 Photodiode

Semiconductor Materials for UV Photodetectors
Semiconductor Nanostructures for Photodetector Application
1.4.1 Three Dimensional (3-D) Nanostructures

1.4.2 Two Dimensional (2-D) Nanostructures

1.4.3 One Dimensional (1-D) Nanostructures

1.4.4 Zero Dimensional (0-D) Nanostructures

Spectrum Selective Photodetectors

Some State of the Art work on ZnO Based UV Photodetectors

1.6.1 ZnO Quantum Well Based Devices

1.6.2 ZnO Nanowire Based UV Photodetectors

1.6.3 ZnO Quantum Dots/Nanoparticles Based UV
Photodetectors

1.6.4 ZnO Based Spectrum Selective UV Photodetector

1.6.5 Major Observations from the Literature Survey

Xiii

XVii-XiX
XXi
XXiii-xxiv
XXV
XXVII-XXiX
1-32

3

12

14

17

19

19

20

21

22

24

25

26
27

29



Contents

1.7 Motivation and Problem Definition 30

1.8  Scope of the Thesis 31
CHAPTER 2 Visible-Blind Au/ZnO Colloidal Quantum Dots (CQD) Based
Spectrum Selective Schottky Photodiode on Silicon
Substrates 33-54
2.1.  Introduction 35
2.2  Experimental Details 36
2.2.1 Preparation of Colloidal ZnO QDs 36
2.2.2  Fabrication of Photodetector 37
2.3 Result and Discussion 40
2.3.1 Structural characterization of as-grown ZnO QDs 40
2.3.2 Electro-Optical Characterization 43
2.3.2.1 Current Voltage Characterization 43
2.3.2.2 Capacitance Voltage Characterization 45
2.3.2.3 Responsivity Characterization 46
2.3.2.4 Time Response Characterization 52
2.4 Conclusion 53
CHAPTER 3 Ag/ZnO CQDs/Ag Based Spectrum Selective Ultraviolet
Photodetectors on Glass Substrates 55-70
3.1.  Introduction 57
3.2 Experimental Details 58
3.2.1 Preparation of ZnO QDs 58
3.2.2 Fabrication of Photodetectors 59
3.3 Results and Discussion 61
3.3.1 Optical Characterization 61
3.3.2 Electro-Optical Characterization 63
3.3.2.1 Current Voltage Characterization 63

Xiv



Contents

3.3.2.2 Responsivity Characterization 64

3.3.2.3 Time Response Characterization 67
3.4  Conclusion 68
CHAPTER 4 Spectrum Selectivity and Responsivity of ZnO Nanoparticles
Coated Ag/ZnO CQDs/Ag Ultraviolet Photodetectors  71-88
4.1.  Introduction 73
4.2  Experimental Details 74
4.2.1 Preparation of ZnO QDs and ZnO NPs 74
4.2.2 Fabrication of Photodetector 75
4.3  Result and Discussion 77
4.3.1 Structural Characterization of ZnO NPs 77
4.3.2 Scattering Analysis of ZnO NPs 77
4.3.3 Optical Characterization 80
4.3.4 Electro-Optical Characterization 81
4.3.4.1 Current Voltage Characterization 81
4.3.4.2 Responsivity Characterization 83
4.3.4.3 Time Response Characterization 86
4.4  Conclusion 88
CHAPTER 5 Conclusion and Future Scope 89-96
5.1. Introduction 91
5.2 Summary and Conclusion 91
5.3  Future Scope of the Thesis 94
References 97-109
Author’s Relevant Publications 111-112
Other Relevant Publications 113-115

XV



