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ABSTRACT

The Zinc oxide (ZnO) thin films were deposited on the silicon substrate by thermal
chemical vapor deposition (CVD). The deposition temperatures were varied from
400°C to 600°C. This present work aims to study the affect of deposition temperature
on the structural, surface morphology and electrical properties. In general, the
preparation conditions of ZnO thin films by a thermal CVD can strongly affect the
surface morphology and electrical properties of the ZnO thin films. The
characterization consists of two parts which is the physical properties and electrical
properties due to different deposition temperature. The physical properties of the ZnO
thin film has been studied using the Scanning Electron Microscope (SEM). The
structural morphology from SEM showed the relationship between deposition
temperatures to the crystal structure. For the electrical properties, the [V characteristic
has been studied using [-V probe station. [-V characteristic showed that the resistivity

decreased with higher deposition temperature up to 600°C.
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1.1

CHAPTER 1

INTRODUCTION

Introduction

Zinc oxide (ZnO) is a one of the most interesting compound semiconductors
and multifunctional materials that received more attention during last few
years due to its unique properties such as non-toxicity, good electrical
properties, high luminous transmittance and low cost [1, 2, 3]. Its wide direct
band gap of 3.3eV at room temperature makes ZnO most suitable material that
use for short wavelength optoelectronic devices, including light emitting
diodes, displays, surface acoustic wave devices and laser diodes [2, 4, 5]. ZnO
also has an excitation binding energy of 60meV higher than ZnSe (22meV)
and GaN (25meV). It is well known that the excitation binding energy must be
greater than the thermal energy at room temperature if efficient excitation
laser action is to be shown at room temperature. So the low growth
temperature, low threshold intensity and high chemical stability make ZnO a

good candidate for making UV laser devices [5].

Recently, there are many techniques have been used to fabricate ZnO thin film
such as chemical vapor deposition (CVD), molecular beam epitaxy (MBE),
sol-gel deposition, RF magnetron sputtering, spray pyrolysis and pulse laser
deposition (PLD) [6]. The central part of the work described in this project is
the fabrication of ZnO thin film samples by thermal chemical vapor deposition
(CVD). This project briefly describes the fabrication and structure of ZnO thin
film. The ZnO thin film has been coating with platinum (Pt) to measured the I-
V characteristic of ZnO thin film. The effect of the deposition process at

different temperature also had been studied.



