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ABSTRACT

Copper (II) Oxide or Cupric Oxide (CuO) is the higher oxide of copper. As mineral, it was known as
tenorite. This thesis was studied the effect of annealing temperature on CuO thin films. The
measurement was performed on electrial properties, optical properties and its surface topology. The
CuO solution was prepared by using sol-gel method. Meanwhile, the deposition process of thin films
using spin coating technique. Then, the thin films were synthesized at various temperatures in the
range of 500°C until 700°C deposited onto the quartz substrates in a hot chamber furnace. The time
taken for the process was about 45 minutes at a time. The general appearances of the thin films were
uniform and brownish black in color after they were annealed. The measurements were performed by
atomic force microscopy (AFM), photoluminescence (PL), surface profiler (SP), two point probe
technique and Ultraviolet-visible (UV-Vis-NIR) spectrometer. The equipments of AFM, PL, SP, two
point probe and UV-Vis was measured the surface topology, the emission of energy, the thickness of
the thin films, the electrical properties and the optical properties respectively. According to the results
of the overall research, the electrical properties was measured that the electrical conductivity
increasing with the increasing annealing temperatures. All the experimental works were conducted
according to the proposed procedure. Besides, the documented data proved all the expectations and

theories related to the objectives.
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CHAPTER 1

INTRODUCTION

1.1 RESEARCH BACKGROUND

Nanotechnology is defined as the study to make and use of structures between one
nanometer and 100 nanometers in size. Nanotechnology shortened to “nanotech™ is the
study of atoms and a molecular structure [1]. It involves physics, chemistry and biology
as well as engineering. A nanostructure is an object of intermediate size between

molecular and microscopic structures [1-3].

The differentiation between the numbers of dimensions on the nanoscale is the way to
described nanostructure. The main theme that characterizes the nanotechnology is the
control of matter on a scale smaller than one micrometer as well as the fabrication of such
particles [4]. The particles at this stage exhibit change in the properties which include

greater material strength, enhanced reactivity and high conductivity.

Copper oxide thin films are semiconductor which is used as an active layer in various
types of solar cells and a passive layer in solar selective surfaces [1]. Copper forms two
well known oxides; cuprous oxide (Cu,O) and tenorite (CuO) [2]. The investigation of the
variation of annealing temperature of CuO thin film by sol-gel method can be used many
different methods for preparation of copper oxide thin films like dip coating, spin coating,

chemical vapor deposition, electrochemical deposition, sputtering, and spray pyrolysis

(5]





