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ABSTRACT

The amorphous carbon thin films and iodine doping was prepared by thermal
Chemical Vapor Deposition (CVD) method onto glass substrate. For
amorphous carbon thin film deposition, camphor oil was used as natural carbon
source precursor and iodine was used as p-type dopant for doping process. The
effects of iodine doping duration from 0 minutes to 30 minutes on the
structural, optical and electrical properties for carbon based solar cell
applications have been investigated. The todine doped amorphous carbon thin
films were characterized by using Raman spectroscopy and FESEM for
structural properties. UV-VIS-NIR spectroscopy and current-voltage (I-V)

measurement were carried out for optical and electrical properties respectively.
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CHAPTER 1

INTRODUCTION

1.1 Background of study

Carbon is the chemical element atomic number of 6 and it is nonmetallic
and tetravalent which make carbon have four electrons available to form
covalent chemical bonds. All carbon allotropes are solids under normal
condition. This versatile element (carbon) exists in noncrystalline and
crystalline forms such as diamond, graphite, carbon nanotubes (CNT),
amorphous carbon (a-C) and many more. Carbon is the 15" most abundant
element in the Earth's crust and the fourth most abundant element in the
universe by mass after hydrogen, helium, and oxygen. The most common
oxidation state of carbon in inorganic compounds is +4, while +2 is found in
carbon monoxide and other transition metalcarbonyl complexes. Carbon has

the highest melting point of all elements, around 3500°C. [1]

Amorphous or also known as non-crystalline solid is a solid that lack of
long-range order characteristic of a crystal. In other words, the crystal
structure is not a repeatable pattern. However amorphous material have
some short-range order at the atomic length scale due to the nature of

chemical bonding. Other type of amorphous solid exist in gels, thin films



