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ABSTRACT 

 

 

The aim in this project is to investigate the effect of amount of iodine doping on its 

electrical, optical and structural properties. This is important to investigate the optimum 

weight in order to fabricate the carbon based solar cell that could be used to solve the 

nonrenewable sources problem.  In this project, the amorphous carbon (a-C) thin films 

have been deposited and doped by using Thermal Chemical Vapor Deposition (TCVD) 

techniques. The deposited a-C thin films have been doped at different amount of iodine in 

the fixed conditions. The effect of iodine amounts on the electrical and optical properties 

of iodine doped a-C thin films have been investigated using Current-Voltage (I-V) 

measurement, UV-Vis-NIR spectroscopy and Raman spectroscopy. In this project, the 

amorphous carbon (a-C) thin films have been deposited and doped by using Thermal 

Chemical Vapor Deposition (TCVD) techniques. The deposited a-C thin films have been 

doped at different amount of iodine in the fixed conditions. The effect of iodine amounts 

on the electrical and optical properties of iodine doped a-C thin films have been 

investigated using Current-Voltage (I-V) measurement, UV-Vis-NIR spectroscopy and 

Raman spectroscopy. As the amount of iodine increase, the conductivity increase while 

the optical bandgap decrease from 0.21 eV to 0.15 eV with iodine doping from 0 g to 2 g. 

Then the optical bandgap increase from 0.15 eV to 0.28 eV as the amount of iodine 

increase from 2 g to 5 g. This is due to increase of sp
2 

bonded carbon configuration. The 

conductivity of the sample increases as the iodine doping increase from 0 g to 2 g. It also 

shows that iodine doped with 2 g were having the highest photoresponse that may due to 

neutralization of the dangling bonds. The Raman properties proved that the presences of 

sp
2 
and sp

3 
bonding in the samples.  
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ABBREVIATIONS 

 

a-C  - Amorphous carbon 

TCVD   -  Thermal Chemical Deposition 

N2  - Nitrogen 

P  - Phosphorus  

I  - Iodine 

B  - Boron 

CVD  - Chemical Vapor Deposition 

a:DLC  - Amorphous diamond carbon  

C  - carbon 

C10H16O  - Camphor 

F1  - Furnace 1 

F2  - Furnace 2 

DLC   - diamond-like carbon  

MW  - Microwave 

SWP  - surface wave plasma 

DI  - Deionized  

Ar  - Argon 

Au  - gold 

I-V   - current-voltage 

FESEM  - Field Emission Scanning Electron Microscope 

AFM  - Atomic Forces Microscopy 
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CHAPTER 1 

 

INTRODUCTION 

1.0       BACKGROUND OF STUDY 

 

 

The increasing in world population and rapid increase of global population and 

beginning of modern era, the increasing in energy consumption and the essential for 

human being to dependent on energy. The conventional fossil fuels such as coal, oil and 

natural gas those are limited and nonrenewable. That make, the researchers tend to find 

the solution for this existing problem. Moreover, the used of these kinds of conventional 

fossil fuels has contributes to pollution and unpredictable problems. Therefore, in this 

thesis, the conceivable alternative is been considered. The solar cell is one of the 

alternative energy that is clean and renewable that is the main focus in this project. It is a 

semiconductor device that converts sunlight directly into electricity through the 

photovoltaic effect. However, the conventional solar cells that mostly on silicon based 

fabricated are very expensive. Therefore, in this research, the alternative material been 

used in order to replaced it. 
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