COMPARISON OF SINGLE STEP ANNEALING, DOUBLE STEP
ANNEALING AND MULTISTEP ANNEALING FOR OXIDE GROWTH ON
SILICON BY USING DRY OXIDATION TECHNIQUES

MUHAMAD ZAKI BIN ABDUL KHALIK

BACHELOR OF SCIENCE (Hons.) PHYSICS
FACULTY OF APPLIED SCIENCES

UNIVERSITI TEKNOLOGI MARA MALAYSIA

MAY 2010



ACKNOWLEDGEMENTS

Alhamdulillah upon completion of this project, I would like to express my gratitude to
many parties. My heart feels thanks to the most merciful and the graceful Allah SW.T
because I am finally successfully done and submitted my final year project. Due to the
completion of this project, I would like to express my gratitude to many parties. Firstly, my
heartfelt thanks go to my supervisor Cik Farah Liyana binti Muhammad Khir for her advice
upon numerous drafts of this final year project. I also want to thanks to my partner for her
cooperation and always support me in doing this final year project. Other than, I would like
to thanks to whom that have give me hands and also had shown me the correct ways to
perform my task. Lastly, I would like to give my special appreciation dedicated to my
family who has given continuous support, attention and encouragement in doing this final

year project. Thank you.

iii



TABLE OF CONTENTS

ACKNOWLEDGEMENT

TABLE OF CONTENTS

LIST OF TABLES

ABSTRACT

ABSTRAK

CHAPTER 1 INTRODUCTION

1.1

1.2

1.3

14

Background
Problem statements
Significant of study

Objectives

CHAPTER 2 LITERATURE REVIEW

2.1

22

23

24

2.5

2.6

Silicon Wafer
Oxidation Theory
Arrhenius Equation
Deal — Grove Model
Surface Roughness

Oxidation Graph

Page

13
14
17
18



ABSTRACT

The oxide layer grown on silicon, or silicon dioxide (Si0O;), was important and played a
crucial role in the development of semiconductor fabrication. Thermal oxidation was a
method to produce a layer of oxide (usually SiO;) on the surface of a wafer. This technique
forced an oxidizing agent to diffuse into the wafer at high temperature and react with it.
The rate of oxide growth can be predicted by the Deal-Grove Model. In this project, the dry
thermal oxidation process was studied as the technique of diffusing the oxidizing agent.
The thickness of SiO; layer can grow by using single step oxidation, double step oxidation
and multiple step oxidation method. Flimetrics is used to measure the thickness silicon

dioxide layer that grown.
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1.1

CHAPTER 1

INTRODUCTION

Background

Silicon was an element with properties of both metals and non-metals (metalloid). It is
located in group 4 at the periodic table shown in Figure 1.1. Silicon dioxide (SiO;) was
one of the most commonly encountered substances in both daily life and in electronics
manufacturing. Crystalline silicon dioxide in several forms: quartz, cristobalite,
tridymite was an important constituent of a great many minerals and gemstones, both in
pure form and mixed with related oxides. Beach sand was mostly SiO,. The fabrication
of Si0O; into glass usually by the addition of natron sodium oxide, the whole of planar
electronics processing and the modem IC industry has been made possible iby the
unique properties of SiO,. The only native oxide of a common semiconductor which
was stable in water and at elevated temperatures act as an excellent electrical insulator,
a mask to common diffusing species, and capable of forming a nearly perfect electrical

interface with its substrate.



