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ABSTRACT 

In this research, silicon carbide thin films were initially deposited by a home-build HW 

chemical vapors deposition (CVD) system at low temperatures 250 °C and deposition 

rates of 0.12 cm/s. The specific problem statement in this study is to enhance the 

structural properties of a-SiC thin film through annealing process. In order to study the 

effects of annealing on the structural properties of a-SiC thin film, it was annealed from 

100 °C to 400 °C. Studies were done through characterizations by using the X-ray 

diffraction spectrum (XRD), Raman spectroscopy and also the Fourier Transform 

Infrared Radiation (FTIR). The analysis through XRD shows the crystallite size of a-SiC 

had increased due to increasing annealing temperature. From Raman spectroscopy 

analysis, it was found that the annealing temperature between 100 °C to 400 °C does not 

affect the carbon compound in the thin film. Lastly, FTIR analysis shows changes only 

occur at the first anneal temperature which is at 200 °C. After that there is no change in 

crystallite structure when anneal at 300°C until 400°C. This is because the compound of 

Si is stretched resulting in increased crystallite size. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background 

Silicon is a four-fold coordinate which is normally tetrahedral bonded to four 

neighboring silicon atom. Amorphous silicon (a-Si or a-Si) is the non

crystalline allotropic form of silicon. It can be deposited in thin films at low 

temperatures onto a variety of substrates, which offers some unique capabilities 

in a variety of electronics. Amorphous silicon has become the material of choice 

for the active layer in thin-film transistors (TFTs), which are most widely used 

in large-area electronics applications, mainly for liquid-crystal displays (LCDs). 

Silicon carbide (SiC), is a compound of silicon and carbon with a chemical 

formula SiC. Silicon carbide is an important material for potential application in 

high temperature semiconducting devices, hard ware resistant coatings and 

protective barrier for corrosion or thermal oxidation and photo electronics. 

Silicon carbide has unique properties such as wide band gap, high electron 

mobility, high thermal conductivity and high melting point. 
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