CONTENTS

Acknowledgments i

Abstract
Abstrak

Chapter 1

Chapter 2

Chapter 3

INTRODUCTION
Introduction 1

References 3

LITERATURE REVIEW

2.1 Introduction 5
2.2 The structure of amorphous silicon 6
2.3 The hydrogen content 9
2.4  Therole of argon 13
2.5  The optical energy gap 18
2.6  The glow discharge technique 19
2.6.1 Radio frequency deposition system 19
2.6.2 The deposition rate 23
2.6.3 Recent studies of the silane plasma 26
2.7  References 27

EXPERIMENTAL AND CALCULATION TECHNIQUES

3.1 Introduction 30
3.2 Plasma glow discharge technique 32
3.2.1 The deposition chamber 33
3.2.2  The pumping system 34
3.2.3 The gas distribution system 34
3.2.4 The detoxification system 37

3.2.5 The electrical system 37



3.3 Deposition of a-Si:H by d.c. glow discharge 38

3.3.1 Pre deposition procedure 38
3.3.2  Deposition procedure 39
3.3.3 Post deposition procedure 40
3.4 Substrate cleaning procedure 40
3.4.1 Silicon substrate 41
3.4.2 Glass substrate 41

3.5  Optical transmission spectroscopy measurement 41
3.5.1 Calculation of the refractive index, film
thickness and optical energy gap 42
3.5.2 Calculation of the refractive index and film
thickness for films with very weak
absorption 49
3.6  Fourier Transform Infrared spectroscopy
measurement 51

3.6.1 Determination of integrated intensity and

hydrogen content 54

3.7  References 56
Chapter 4 DEPOSITION PARAMETERS AND OPTICAL

TRANSMISSION SPECTROSCOPY: DISCUSSION AND
ANALYSIS OF RESULTS
4.1 Introduction 57
42  Deposition pressure of argon and silane gases 58
4.3 Optical transmission spectra of a-Si:H films 61
4.4  Deposition rate of a-Si:H 67

4.5  Refractive index of a-Si:H film in variation of
flow rate and deposition rate 69
46  Optical energy gap of a-Si:H film in variation of

flow rate and deposition rate 74



Chapter 5

Chapter 6

Appendix

4.7 Variation of Urbach tail bandwidth of a-Si:H with
flow rate and deposition rate

4.8  References

FOURIER TRANSFORM AND INFRARED

SPECTROSCOPY: RESULTS AND ANALYSIS OF

RESULTS

5.1 Introduction

5.2 Fourier transform and infrared spectra of
a-Si:H films

53 Integrated intensities at SiH and SiH, stretching
Bonds

5.4 The hydrogen content of a-Si:H films

5.5 The microstructure parameter of a-Si:H films

5.6 References
CONCLUSION
Conclusion

References

Error analysis

77
80

82

83

91

99

104
109

112
17

119

vi



