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ABSTRACT

This research offers insights on the function of a home-built plasma enhanced
chemical vapor deposition (PECVD) system in the preparation of silicon carbide (SiC)
thin films. The work started with designing and building a reaction chamber for the
PECVD system that would utilize radio frequency (RF), direct current (DC) and hot-
wire (HW). The first phase of the work ensured that the PECVD system is capable of
producing good quality and reproducible silicon carbide thin films via independent
deposition techniques namely RF-PECVD, DC-PECVD and HW-CVD. The effects of
methane to silane gas flow rate ratio on the deposition rate, optical energy gap, Si-C and
Si-H bonding configurations and formation of any crystalline structures were
investigated. Analytical study revolved around the results obtained from Optical
transmission spectroscopy, Fourier transform infrared (FTIR) spectroscopy, micro-
Raman scattering spectroscopy and X-Ray diffraction spectroscopy. Based on the
findings from the first phase of the work, the research was then proceeded to the next
phase of the work where a hybrid deposition technique comprising DC-PECVD and
HW-CVD was introduced and applied. The study for these films involved the effects of
applied DC voltage and the role of hydrogen in the growth and deposition process of
silicon carbide thin films. Results of this work demonstrated that the optical energy
band gap of the silicon carbide films prepared by all techniques could be increased by
increasing the methane to silane gas flow rate ratio. These results were consistent with
published results and the variation of the properties of the films was consistent with the
deposition kinetics of silicon carbide. The system is tunable to produce silicon carbide
films with a wide range of optical energy band gap from 1.63 eV to 3.26 eV. The film
deposition rate is affected in contrary manners for different techniques and does not
show direct effect on carbon incorporation nor crystallization of the film. However, by
the multiple ranges of deposition parameters allowed by the system built in this work, a
variety of silicon carbide thin film could be produced. RF-PECVD technique provides
silicon rich amorphous silicon carbide films with deliberately high optical energy band
gap. DC-PECVD technique displayed low deposition rate as compared to the other
techniques but produces silicon carbide films with relatively high optical energy band
gap and more ordered structure with traces of silicon nanocrystallites. Silicon carbide
films prepared by HW-CVD technique exhibit enhanced properties such as increasing
value of optical energy band gap and more amorphous structure with increased methane
to silane gas flow rate ratio. The new HW-PECVD technique demonstrated in this
system has succeeded in preparing silicon carbide thin films and provided a minimum
optical energy band gap of 2.05 eV. The optical energy band gap could be increased by
applying lower DC voltage. The new deposition system is also made feasible to
hydrogen applications. It was observed that nanocrystallite structures were formed and
were embedded in amorphous SiC film matrix with longer hydrogen surface treatment
time.



ABSTRAK

Penyelidikan ini menawarkan kefahaman tentang fungsi sebuah sistem
pemendapan wap kimia secara peningkatan plasma (PWKPP) dalam penghasilan filem
nipis silikon karbaid (SiC). Kajian dimulakan dengan merekabentuk dan membina
kebuk tindakbalas untuk sistem PWKPP yang menggunakan kuasa frekuensi radio (FR),
arus terus (AT) dan dawai-panas (DP). Fasa pertama kerja memastikan bahawa sistem
PWKPP tersebut berupaya menghasilkan filem nipis SiC yang berkualiti tinggi serta
bersifat boleh-ulang menggunakan teknik-teknik yang dinamakan FR-PWKPP, AT-
PWKPP dan DP-PWKPP secara bersendirian. Kesan nisbah kadar aliran gas metana
kepada kadar aliran gas silana terhadap kadar pemendapan, jurang tenaga optik (Eg),
konfigurasi ikatan Si-C dan Si-H serta sebarang pembentukan kristal telah diselidiki.
Kajian analitikal berkisar tentang hasil yang diperolehi dari spektroskopi pemancar
optik (UV-Nir-Vis), spektroskopi Transformasi Fourier Inframerah (FTIR),
spektroskopi sinar-X dan spektroskopi mikro-Raman. Berdasarkan dapatan dari fasa
pertama, penyelidikan diteruskan ke fasa berikutnya dimana satu kaedah pemendapan
hibrid yang merupakan gabungan teknik AT-PWKPP dan DP-PWKPP diperkenal dan
digunakan. Kajian tentang filem ini melibatkan kesan voltan DC dan peranan hidrogen
dalam pembentukan dan pemendapan filem nipis SiC. Hasil kajian menunjukkan
bahawa bagi semua teknik, jurang tenaga optik boleh ditingkatkan dengan
meningkatkan nisbah kadar aliran gas metana kepada kadar aliran gas silana. Hasil ini
setara dengan hasil yang telah diterbitkan dan variasi sifat-sifat filem adalah setara
dengan kinetik pemendapan filem SiC. Hasil kajian ini setara dengan hasil tang telah
diterbitkan dan kepelbagaian kepada sifat filem juga konsisten dengan kinetik
pemendapan SiC. Sistem HW-PECVD ini boleh diubah untuk menghasilkan filem SiC
dengan lingkungan jurang tenaga yang besar di antara 1.63 eV dan 3.26 eV. Kadar
pemendapan filem terkesan pada cara yang berbeza di antara teknik yang berbeza dan
tidak menunjukkan kesan langsung terhadap penggabungan karbon mahupun
pengkristalan filem. Namun dengan kepelbagaian parameter yang tersedia dalam sistem
ini, berbagai jenis filem SiC boleh dihasilkan. Teknik FR-PWKPP menghasilkan filem
SiC yang amorfus dan kaya dengan silikon serta mempunyai nilai E; yang sederhana
tinggi. Teknik AT-PWKPP menunjukkan kadar pemendapan yang rendah berbanding
teknik lain tetapi menghasilkan filem SiC dengan nilai E; yang tinggi serta mempunyai
struktur yang lebih tersusun dengan sedikit silicon kristal bersaiz nano. Filem SiC yang
disediakan daripada teknik DP-PWK mempamerkan sifat memberangsangkan seperti
nilai Eg yang meningkat dan filem yang lebih amorfus dengan pertambahan nisbah
kadar aliran gas metana kepada kadar aliran gas silana. Teknik pemendapan baru DP-
PWKPP yang diperkenalkan dalam sistem ini berjaya menghasilkan filem nipis SiC
yang memberikan nilai Eg minimanya 2.05 eV. Nilai E; ini boleh ditingkatkan dengan
mengurangkan nilai voltan arus terus. Struktur kristal nano yang tertanam di dalam
struktur matrik amorfus silicon juga telah terhasil dengan masa rawatan hidrogen yang
lebih lama.



ACKNOWLEDGEMENTS

In the name of Allah, the Most Gracious, the Most Mercifil...

First and foremost, I would like to express my most sincere gratitude to my
supervisor, Prof. Datin Dr. Saadah Abdul Rahman for her guidance, encouragement and
understanding during this research work. My gratitude also goes to the Universiti
Teknologi MARA Malaysia for giving me full time study leave and allowing me to
pursue my PhD at University of Malaya. The financial supports of this research which
come from the Ministry of Science, Technology and Innovation under IRPA Research
Grant No. 09-02-03-1038 and PJP/PPF2003, the University Malaya Vote F Grant No.
F0116/2002D, and the Universiti Teknologi MARA IRDC Research Grant No. 600-
IRDC/ST 5/3/800 are fully acknowledged.

I would like to take this opportunity to express my thanks to En. Mohamad Aruf
and Pn. Norlela for their technical assistance in the Solid State Laboratory. I am also
thankful to Shin-Etsu Handoutai, Malaysia for the use of Micro-Raman instrument. My
thanks also goes to my colleges, Goh, Richard, Gie and all members of Physics
Department for their assistance and friendship.

My special gratitude is due to my husband, Dr. Syed Yusainee Yahya for his

continuous and unlimited patience, encouragement, support and love.

vi



TABLE OF CONTENTS

Declaration e 1
ADSIFACT e, v
ACKHOWIEAGEMENTE ... e vi
T@DIE O CONIENLS ~ ..oooeeeeee e e e e et e e et vii
A < 2 xi
LISt Of Tables oo e XV
LISt of Published Papers —  .........oo.eeeiiiiai e et XVvi

CHAPTER 1: INTRODUCTION

1.1 The Significance of Silicon Carbide ........cccccovvvveeeiiiiiiiiii 2

1.2 Problem Statement and Motivation of Research ...l 3
1.3 Focus and Objectives of Research ..., 4
1.4 Outline of the ThESIS ittt e, 7

CHAPTER 2: LITERATURE REVIEW

2.1 | FaXqeYa 1011510 )+ KARNUUUUUUUURRO PRSP I |

2.2 A Preview on Silicon Carbide reerrerrenneenteseeseennessneseenen e e enenneneen e 10
23 Some Applications of Silicon Carbide PP 12
2.4  Silicon Carbide Structure ..ot 14

2.4.1 Utilizing Fourier-Transformed Infra-Red Spectroscopy  ......... 19

2.4.2 Utilizing Raman SpectrosCopy ~ cooeeeviierieeiieiieeieeieeie e e e e 24
2.5 Studies on Optical Band Gap of Silicon Carbide — .....c.cocceviiniiiiiiinenne. 27
2.6 Application of Hot-Wire Filament in Chemical Vapor Deposition ............ 29
2.7  The effects of filament temperature on the deposition process ............ 30
2.8  The Influence of Source Gases .ocooceeveriiinierieeieneeeee e 34

vii



2.9

Other T€1ated STUAIES  ...eeeeeeeeeeeee e e eeee e e e e eaeeeaens 36

CHAPTER 3: EXPERIMENTAL AND ANALYTICAL TECHNIQUES

3.1

3.2

3.3

3.4

3.5

INtroduction ...
The Experimental Set-Up ...
3.2.1 The Deposition System — .....oiiiiiiii e
3.2.2 The Gas Distribution System ...
3.2.3 The Detoxification System  ...........ccooiiiiiiiiiiiiiiiiiiiaenn..
Preparation of Silicon Carbide Thin Films ................coii.
3.3.1 Substrate Cleaning Procedure ...,
3.3.2  Pre-deposition Procedure ...
3.3.3 Post-deposition Procedure ..o
Deposition of Silicon Carbide Thin Films ...
3.4.1 Radio Frequency Plasma Enhanced Chemical Vapour Deposition
3.4.2 Direct Current Plasma Enhanced Chemical Vapour Deposition
3.4.3 Hot-Wire Chemical Vapour Deposition — ..........ccooeiiviinnnnn..
3.4.4 Hot-Wire Plasma Enhanced Chemical Vapour Deposition .........
3.4.5 Deposition with Hydrogen Plasma Surface Treatment  .........
Analytical Techniques ... e
3.5.1 Ultraviolet/Visible/Near Infrared (UV/Vis/Nir) Spectroscopy

3.5.2 Fourier Transform Infrared (FTIR) Spectroscopy — .........c.cee.n...
3.5.3 Micro-Raman Scattering Spectroscopy  .eecevvviiriiiiinniennnnnn.
3.54 X-Ray Diffractometry . ...
3.5.5 AFM MICIOSCOPY tooteertieeieteenteateeitete et eeete et eeeaaeeneanans

53

54

55

56

60

63

65

67

viii



CHAPTER 4: RESULTS, ANALYSIS AND DISCUSSIONS (PART I): SILICON

4.1

4.2

4.3

4.4

4.5

4.6

CARBIDE THIN FILMS FROM RF-PECVD,
DC-PECVD AND HW-CVD TECHNIQUES

INtrOdUCTION oot e 70

Optical Transmission Spectra of Silicon Carbide Thin Films Prepared at
Different Methane to Silane Gas Flow Rate Ratio ST (]

4.2.1 The Effects of Methane to Silane Gas Flow Rate Ratio on the
Deposition Rate of Silicon Carbide Thin Films  ................... 72

4.2.2 The Effects of Methane to Silane Gas Flow Rate Ratio on the
Optical Energy Gap of Silicon Carbide Thin Films .................. 75

Fourier Transformed Infrared Spectra of Silicon Carbide Thin Films
Prepared at Different Methane to Silane Gas Flow Rate Ratio ~ ......... 77

4.3.1 The Effects of Gas Flow Rate Ratio on the Si-C and Si-H
Bonding Configurations — ........coiiiiiiiiiiiii e 82

X-Ray Diffraction Spectra of Silicon Carbide Thin Films Prepared at
Different Methane to Silane Gas Flow Rate Ratio  .....................oo.. 88

Micro-Raman Spectra of Silicon Carbide Thin Films Prepared by
RF-PECVD, DC-PECVD and HW-CVD Techniques at Different
Methane to Silane Gas Flow Rate Ratio ..., 91

SUMMATY oo e 96

CHAPTER 5: RESULTS, ANALYSIS AND DISCUSSIONS (PART II):

5.1

52

SILICON CARBIDE THIN FILMS FROM
HW-PECVD TECHNIQUE

| F15 g0 10To15T0 ) 4 K 99

The Effects of Applied Direct Current Voltage on the Silicon Carbide
Thin Films Prepared by Hot-Wire Plasma Enhanced Chemical Vapour

Deposition Technique without Hydrogen Dilution ...................oooei 99
5.2.1 Deposition Rate and Optical Energy Gap — ............cooceiiinnnnn. 100
5.2.2 Si-C and Si-H Bonding Configurations ~  .............ccoeevinnee. 102

5.2.3  Film StrUCIUIE e e, 104



53 The Effects of Hydrogen Dilution on the SiC Thin Films Prepared by
Hot-Wire Plasma Enhanced Chemical Vapour Deposition Technique 105

5.3.1 Deposition Rate and Optical Energy Gap  ....cccceevieviieiienieeens 105
5.3.2 Si-C and Si-H bonding configurations — .....ccccevvieviieiienieeens 107
5.3.3  Film Structure oo 110

5.4  The Effects of Hydrogen Surface Treatment on the Silicon Carbide Thin
Films Prepared by Hot-Wire Plasma Enhanced Chemical Vapour

Deposition Technique ..o 112
5.4.1 Deposition Rate and Optical Energy Gap  ..........ccooviviinnn.n. 112
5.4.2 Si-C and Si-H Bonding Configurations —  ............ccceeeeennnn. 115
5.4.3 Film Structure o 117
5.5 SUMMATY o e 120

CHAPTER 6: CONCLUSIONS AND SUGGESTIONS FOR FURTHER

WORKS
6.1 COoNCIUSIONS  .ouettit it 122
6.2 Suggestion for Further Works ... ... 125
REFERENCES 128
APPENDIX A ettt 136
APPENDIX B ettt 138

APPENDIX € ettt 148



LIST OF FIGURES

Figure 2.1
Figure 2.2

Figure 3.1

Figure 3.2

Figure 3.3

Figure 3.4

Figure 3.5(a)
Figure 3.5(b)

Figure 3.6

Figure 3.7
Figure 3.8
Figure 3.9
Figure 3.10

Figure 4.1(a)

Figure 4.1(b)

Figure 4.1(c)

Figure 4.2

Figure 4.3

Elementary cubic structure of silicon carbide.

Elementary hexagonal structure of silicon carbide.

Overall views of the deposition system which mainly consists of a
deposition chamber, a diffusion pump, a rotary pump and a

detoxification system.

A schematic diagram of the deposition chamber and the diffusion
pump.

Schematic diagram of the deposition chamber.

Detailed diagram of the lower part of the deposition chamber which
connects to the electrical and pumping system.

Aerial view of the substrate holder and its dimensions.
Side view of the substrate holder and its dimensions.

Flowchart of the work which lead to the deposition of SiC thin films
by the new hybrid HW-PECVD system.

A thin film on a transparent substrate.

The curve for the correct m value.

Geometric arrangement of X-ray diffractometer.
Geometric arrangement of an AFM machine.

Optical transmission spectra of SiC thin films prepared at different
methane to silane gas flow rate ratio by RF-PECVD technique.

Optical transmission spectra of SiC thin films prepared at different
methane to silane gas flow rate ratio by DC-PECVD technique.

Optical transmission spectra of SiC thin films prepared at different
methane to silane gas flow rate ratio by HW-CVD technique.

Deposition rate of SiC thin films prepared at various methane to silane
gas flow rate ratio by RF-PECVD, DC-PECVD and HW-CVD
techniques.

Optical energy gap of SiC thin films prepared at different methane to
silane gas flow rate ratio by RF-PECVD, DC-PECVD and HW-CVD

techniques.

xi



Figure 4.4(a)

Figure 4.4(b)

Figure 4.4(c)

Figure 4.5(a)

Figure 4.5(b)

Figure 4.5(¢c)

Figure 4.6(a)

Figure 4.6(b)

Figure 4.6(c)

Figure 4.7

Figure 4.8(a)

Figure 4.8(b)

Figure 4.8(c)

Figure 4.9(a)

Fourier Transformed Infrared spectra of SiC thin films prepared at
different methane to silane gas flow rate ratio by RF-PECVD
technique.

Fourier Transformed Infrared spectra of SiC thin films prepared at
different methane to silane gas flow rate ratio by DC-PECVD
technique.

Fourier Transformed Infrared spectra of SiC thin films prepared at
different methane to silane gas flow rate ratio by HW-CVD technique.

Absorption coefficient of vibration modes in 500-1500 cm!
wavenumber region of SiC thin films prepared at different methane to
silane gas flow rate ratio by RF-PECVD technique.

Absorption coefficient of vibration modes in 500-1500 cm!
wavenumber region of SiC thin films prepared at different methane to
silane gas flow rate ratio by DC-PECVD technique.

Absorption coefficient of vibration modes in 500-1500 cm!
wavenumber region of SiC thin films prepared at different methane to
silane gas flow rate ratio by HW-CVD technique.

Absorption coefficient of Si-Hi stretching mode at approximately
2050 cm! of SiC thin films prepared at different methane to silane gas
flow rate ratio by RF-PECVD technique.

Absorption coefficient of Si-Hi stretching mode at approximately
2050 cm! of SiC thin films prepared at different methane to silane gas
flow rate ratio by DC-PECVD technique.

Absorption coefficient of Si-H, stretching mode at approximately
2050 cm! of SiC thin films prepared at different methane to silane gas
flow rate ratio by HW-CVD technique.

Integrated intensity of Si-C bands as compared to the Si-H, bands for
the SiC films prepared by RF-PECVD, DC-PECVD and HW-CVD

techniques as a function of methane to silane gas flow rate ratio.

XRD spectra of SiC thin films prepared at different methane to silane
gas flow rate ratio by RF-PECVD technique.

XRD spectra of SiC thin films prepared at different methane to silane
gas flow rate ratio by DC-PECVD technique.

XRD spectra of SiC thin films prepared at different methane to silane
gas flow rate ratio by HW-CVD technique.

Micro-Raman spectra of SiC thin films prepared at different methane
to silane gas flow rate ratio by RF-PECVD technique.

xii



Figure 4.9(b)

Figure 4.9(¢c)

Figure 5.1

Figure 5.2

Figure 5.3

Figure 5.4

Figure 5.5

Figure 5.6

Figure 5.7

Figure 5.8(a)

Figure 5.8(b)

Figure 5.9

Figure 5.10

Figure 5.11

Figure 5.12

Figure 5.13(a)

Micro-Raman spectra of SiC thin films prepared at different methane
to silane gas flow rate ratio by DC-PECVD technique.

Micro-Raman spectra of SiC thin films prepared at different methane
to silane gas flow rate ratio by HW-CVD technique.

Optical transmission spectra of SiC thin films prepared by
HW-PECVD technique.

Deposition rates of SiC thin films prepared by HW-PECVD technique
at various applied DC voltage.

Optical energy gap of SiC thin films prepared by HW-PECVD
technique at various applied DC voltage.

FTIR spectra for SiC thin films prepared using HW-CVD technique at
elevated values of applied DC voltage.

XRD spectra for SiC thin films prepared using HW-PECVD technique
at various applied DC voltages.

Optical transmission spectra for SiC thin films prepared using
HW-PECVD technique with hydrogen dilution.

FTIR spectra for SiC thin films prepared using HW-PECVD technique
with hydrogen dilution.

Absorption coefficient of vibration modes in the 450-1250 cm™!
wavenumber region for SiC thin films prepared using HW-PECVD
technique with hydrogen dilution.

Absorption coefficient of Si-Hi stretching mode for SiC thin films
prepared using HW-PECVD technique with hydrogen dilution.

Micro-Raman spectra for SiC thin films prepared using HW-PECVD
technique with H dilution.

XRD spectra for SiC thin films prepared using HW-PECVD technique
with H dilution.

Optical transmission spectra of SiC thin films prepared using
HW-PECVD technique with hydrogen surface treatment at various
treatment times.

FTIR Spectra of the SiC thin films prepared using HW-PECVD
technique with hydrogen surface treatment.

Effects of hydrogen treatment time on the absorption coefficient of
vibration modes in 500-1500 cm'region for SiC thin films prepared
by HW-PECVD technique.

xiii



Figure 5.13(b)  Effects of hydrogen treatment time on the absorption coefficient of
Si-H, stretching mode for SiC thin films prepared by HW-PECVD
technique.

Figure 5.14 Micro-Raman spectra for SiC thin films prepared using HW-PECVD
technique with hydrogen surface treatment.

Figure 5.15 XRD spectra for SiC thin films prepared using HW-PECVD technique
with hydrogen surface treatment.

Xiv



LIST OF TABLES

Table 2.1

Table 2.2

Table 2.3

Table 2.4

Table 2.5

Table 3.1

Table 3.2

Table 3.3

Table 5.1

Table 5.2

Physical properties of silicon carbide.

Lattice parameters of several silicon carbide polytypes.
Bonding energy of some related materials.

List of the most profound reactions for Si and C species.

Signatures of chemical bonds identified in the silicon carbide films
prepared in this work.

The parameters used for each deposition technique.

The parameters of Renishaw System 2000 Raman Spectrometer utilized
in this work.

Parameters used for SIEMENS X-ray Diffractometer D5000 machine.

Deposition rate and optical energy gap of SiC thin films prepared by
HW-CVD technique with hydrogen dilution.

Parameters of SiC thin films prepared by HW-PECVD technique with
hydrogen surface treatment.

XV



LIST OF PUBLISHED PAPERS

1.

Aniszawati Azis and Saadah Abdul Rahman, “Optical Characteristics of a-SiC:H
Films Prepared at Various Gas Flow Rate Ratio”, Japanese Journal of Applied
Physics Vol. 46 No. 10 Part 1 (2008) pp.6530-6332. (187 Journal)

Aniszawati Azis and Saadah Abd Rahman, “Influence of Gas Flow Rate Ratio on
The Structural Properties of a-SiC:H Prepared by Hot-wire CVD Technique”,
Material Science and Technology Conference and Exhibition 2009, MS and 7709,
2 (2009) 853.

Aniszawati Azis and Saadah Abd Rahman, “Optical and Structural Properties of
a-SiC:H Prepared by Hot-wire CVD Technique at Various Gas Flow”, 477
Conference Proceedings [217: International Conference on Advancement of
Materials and Nanotechnology 2007, edited by Rusop, M., Wul, W.T.,
Kamarulzaman, N., Subban, R. Y., Noorsal, K., Saleh, M.H., lbrahim, R., Zainol, I,
Zakaria, F.A., (2010) 38-64. (IS] Conference Proceedings)

Aniszawati Azis, Saadah Abdul Rahman and Muhammad Rasat Muhamad,
“Silicon Crystallization in Hydrogenated Amorphous Silicon Carbide Films
Prepared by HW and DC-PECVD Techniques”, Jurnal Sains Malaysiana.
(submitted for publication on 8 April 20117)

XVi



CONFERENCE PRESENTATIONS

1.

Aniszawati Azis, Rozidawati Awang and Saadah Abdul Rahman, Influence of
Methane to Silane Gas Pressure Ratio on DC-PECVD Hydrogenated Amorphous
Silicon Carbide Thin Films, presented at the /Znzernational Meeting on Frontiers of
Physics (IMFP 2005), 25-29 July 2005, Kuala Lumpur, Malaysia.

Aniszawati Azis and Saadah Abdul Rahman, Photoluminescence Properties of a-
SiC:H Prepared by RF-PECVD Technique, presented at the Regional/ Conference on
Solid State Science and Technology (RCSST 2003), 18-21 December 2005, Kuantan,
Malaysia.

Aniszawati Azis and Saadah Abdul Rahman, Optical and Structural Properties of a-
SiC:H Prepared by Hot-wire CVD Technique at Various Gas Flow, presented at the
International Conference on Advancedment of Materials and Nanotechnology
(1CAMN 2007), 29 May-1 June 2007, Langkawi, Malaysia.

Aniszawati Azis and Saadah Abdul Rahman, Structural Properties of a-SiC:H
prepared by Hot-wire CVD Technique, presented at the A7rsz HOPE Meeting,
24 — 29 February 2008, Tsukuba International Congress Centre, Japan.

Aniszawati Azis and Saadah Abdul Rahman, Influence of Gas Flow Rate Ratio on
the Structural Properties of a-SiC:H prepared by Hot-Wire CVD Technique,
presented at the Marerial Science and Technology Conference and Exhibition
(MS&T 2009), 25 - 29 October 2009, Pittsburgh, USA.

Aniszawati Azis, Saadah Abdul Rahman and Muhammad Rasat Muhamad, Silicon
Crystallization in Hydrogenated Amorphous Silicon Carbide Films Prepared by HW
and DC-PECVD Techniques, presented at the Znd ISESCO International Workshop
and Conference on Nanotechnology (IWCN 2070), 25 — 27 January 2010, Bangi,
Malaysia.

xvii



	CHAPTER2:LITERATUREREVIEW
	CHAPTER6:CONCLUSIONSANDSUGGESTIONSFORFURTHER

