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ABSTRACT

The PT thin films have been deposited on silicon substrates using sol-gel spin
coating method. The dielectric properties of the thin films annealed at different annealing
temperatures and times were then investigated. The dielectric properties and resistivity of
the film was measured using LCR meter and four point probe respectively. The
relationship between dielectric constant and tangent loss were observed. The dielectric
constant exhibits inverse relationship with tangent loss and strongly affected by annealing
time and temperature. High annealing temperature caused high dielectric constant and
low tangent loss. In this research, samples annealed at 700°C resulted in dielectric
constant and loss of 44 and 0.1 respectively. The resistivity of the films was measured to
be 1.34x10* Qm.
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CHAPTER 1

INTRODUCTION

1.1 PROJECT OVERVIEW

Due to the emergence of microelectronic technology, smaller electronic devices
are highly in need. This will lead to the scaling of dimensions of the key component of
CMOS devices. The reduction of device dimension allows the integration of a higher
number of transistor on a chip which enable higher speed and reduced cost. The thickness
of the dielectric layer need to be reduced in order to produce smaller electronic devices.
This can be achieved by using thin dielectric layer or high dielectric constant material.

The most widely used material for dielectric layer are SiO, and SizNy.

Recently, several studies have been carried out to investigate the performance of
ferroelectric materials as the alternative insulator. This is maybe due to their high
dielectric constant properties. One of the most promising ferroelectric materials is lead
titanate (PT) thin films. Since electrical and dielectric properties of thin films are highly
dependent on frequencies, it is therefore essential to investigate the performance of these

films in a wide range of frequency.





