CONTENTS

Introduction

CHAPTER 1
Introduction

1.0 Basic Concepts of Solid State Physics

1.1 Semiconductors
1.1.1 Intrinsic Semiconductors
1.1.2 Extrinsic Semiconductors
1.1.3 Oxide Semiconductors
1.1.4 Direct and Indirect Semiconductors
1.1.5 Degenerate and Non-degenerate Semiconductors
1.1.6 Organic Semiconductors
1.1.7 Amorphous Semiconductors

1.2 The properties of semiconductors
1.2.1 The optical properties of semiconductors

CHAPTER 2
Introduction

2.0 Types of junctions

2.1 The p-n junction
2.1.1 Basic structure of the p-n junction
2.1.2 The p-n junction with zero applied bias
2.1.3 The p-n junction with an applied bias

2.2 The n"-n and p'-p junction

2.3 Heterojunctions

2.4 Semiconductor Electrolyte Interface

2.5 Dye Sensitization
2.5.1 Dyes
2.5.2 Dye Coating Methods
2.5.3 Principles of Operation of Dye-Sensitized Solar cell

Page

EoN

OB Db

10

13
13
13

19

19
19
19
24
25
27
28
33
34
38
40
40

Vi



CHAPTER 3

3.0 Photophysical, photochemical and semiconducting properties of dye
sensitized n-Cu,O/p-CuSCN junction photoelectrode in solid state
devices and photoelectrochemical cells

3.1 Introduction
3.2 Experimental
3.3 Results and Discussion
3.3.1 Sample Characterization
3.3.1(a) Absorption properties of the sample
3.3.1(b) XRD Spectra and resistivity measurements
3.3.2 Energy Band Structures
3.3.3 New approach of Kinetics of Photocurrent generation of
the dye sensitization in the solid state cell
3.3.4 Photocurrent action spectra of solid state cell
3.3.4.1 Efficient charge separation of n-Cu;O/p-CuSCN
3.3.4.2 Photocurrent enhancement of
n-Cu,;O/Dye/p-CuSCN solid state cell
3.3.4.3 Photocurrent enhancement of
Cu/n-Cu,O/Dye/p-CuSCN photoelectrode
at electrolyte interface
3.3.4.4 VI characteristics of solid state cell
3.3.4.5 Time development of photocurrent
3.3.4.5.1 Solid state cell
3.3.4.5.2 Cu/n-Cu,0/Dye/p-CuSCN-
Electrolyte Interface
3.3.4.6 Dependence of parameter values of A,B
with ¢ maxand Dg, under the suppression of ks
in the solid state photocell

Conclusions

References

42
44
45
45
45
46
47

47
52
52
53
53
54
55
55

56

57

76

77

vii



