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ABSTRACT

The work presented here shows the effect of annealing temperature on Cul thin films. The
Cul materials in thin film structure have been synthesized using the sol-gel method. The
method used for thin film deposition was spin coating technique on glass and silicon
substrates. Glass substrate 1s used for the purpose of characterization for electrical and optical
properties. While for silicon substrates is used for structural properties characterization. The
electrical, optical properties and surface morphology was characterized by Field Emission
Scanning Electron Microscopy (FESEM), atomic force microscopy (AFM), UV-Vis-NIR
measurement and two point probe I-V measurement. For the structural properties, FESEM
images reveal noticeable transformation in film morphology among the films fabricated at
various annealing temperatures. The nanostructed Cul thin films can be seen through AFM
measurement. Next for optical properties, the study is concentrated on its transmittance,
absorption coefficient and optical band gap. The Cul thin films exhibited an optical
transmittance of 47%-80% at various annealing temperature in the wavelength of 400-800nm.
The purpose for I-V measurement is to study its resistivity and conductivity. The I-V
measurement in dark indicates that the resistivity decreases until the sintering temperature is
~100°C. However, the resistivity of Cul under illumination is increasing since Cul tends to be

oxidized under continuous illumination.

Vi
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CHAPTER 1

INTRODUCTION

1.1  SIGNIFICANCE OF SOLAR CELLS

Nowadays, global energy issues have reached unprecedented levels of
significance both for nations and for the consuming public. The earth is suffering from
our lackadaisical of Mother Nature. Natural resources facing a rapid depletion lead to

worldwide socioeconomic chaos.

Fossil fuels remain the dominant sources of energy worldwide, accounting for
77% of the demand increase in 2007-2030. Although oil demand is expected to drop
by 2.2% in 2009 as a whole, following a drop of 0.2% in 2008, it is projected to
recover from 2010 as the world economy pulls out of recession, rising from around 85
million barrels per day in 2008 to 105 mb/d in 2030, an increase of around 24%. In
2007-2030, demand for coal grows by 53% and demand for natural gas by 42% [1].

Therefore, to cope with this problem, renewable energy technologies is used
such as wind turbines, hydropower, wave and tidal power, solar cells, solar thermal,
biomass- derived liquid fuels and biomass- fired electricity generation. However,
among of all these renewable energy, photovoltaic technology utilizing solar energy is

the most promising one.

Today the world uses about 13 TW of power. By 2050, projection about 30
TW will be needed. The sun serves as a renewable and nonpolluting source of energy.
More than 120,000 TW of power from the sun is incident on the earth [2]. Therefore

solar cells is used to utilize all the energy from the sun by converting solar radiation



