
EFFECT OF OXIDE TYPE AND THICKNESS TOWARDS NMOS l-V 
CHARACTERISTICS 

FARAH ADIBAH BINTI ALI 

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

UNIVERSITI TEKNOLOGI MARA MALAYSIA 

APRIL 2010 



The Final Year Project Report entitled "Effect of Oxide Type and Thickness towards 

NMOS I-V Characteristics" was submitted by Farah Adibah binti Ali, in partial 

fulfillment of the requirements for the Bachelor of Science (Hons.) Industrial Physics, in 

the Faculty of Applied Sciences, and was approved by 

^ e . 

En. Azlan Zakaria 
Supervisor 

BSc. (Hons.) Industrial Physics 
Faculty of Applied Sciences 
Universiti Teknologi MARA 

Shah Alam, Selangor 

Tn Hj Mohdlsa Mohd Yusof 
Head of Program 

BSc. (Hons.) Industrial Physics 
Faculty of Applied Sciences 
Universiti Teknologi MARA 

Shah Alam, Selangor 

Yusof Theeran 
Project Coordinator 

BSc. (Hons.) Industrial Physics 
Faculty of Applied Sciences 
Universiti Teknologi MARA 

Shah Alam, Selangor 

Date: 
1 2 MAY 2010 

iii 



ACKNOWLEDGEMENT 

In the name of Allah, The Most Gracious, The Most Merciful. 

Alhamdulillah, praise be to ALLAH S.W.T, for the strength and His blessing in 

completing this project. 

It's a pleasure to thank those who made this project possible. I owe my deepest 

gratitude to En. Azlan Zakaria for the valuable guidance and advice for me upon 

completing this project. His expertise and knowledge in this field had contributed 

tremendously for me to complete the project. 

I also would like to thank to all people that have involved in this project for their 

cooperation and information given. For all my colleagues from AS 231 who share their 

ideas, the moral support and their willingness to help; thanks for everything. Not to 

forget, my sincere thanks to En. Abdul Khatab Muda, the lab assistant in the 

semiconductor lab. 

Last but not least, an honorable mention goes to my family for the endless love, 

prayers and encouragement. To those who indirectly contributed in this project, your 

kindness means a lot to me. Thank you very much. 

IV 



TABLE OF CONTENTS 

Page 
ACKNOWLEDGEMENT iv 
TABLE OF CONTENTS v 
LIST OF TABLES vii 
LIST OF FIGURES viii 
ABSTRACT ix 
ABSTRAK x 

CHAPTER 1: INTRODUCTION 
1.1 Prelude 1 

1.1.1 N-type Metal Oxide Semiconductor (NMOS) 1 
1.1.2 IV characteristic 3 
1.1.3 Gate oxide on NMOS 4 
1.1.4 Thermal oxidation 

1.2 Objectives of study 6 
1.3 Problem statement 6 
1.4 Significance of study 7 

CHAPTER 2: LITERATURE REVIEW 
2.1 Modes of operation 8 
2.2 Gate oxide thickness scaling in MOSFET 10 
2.3 MOSFET IV characteristics 12 

CHAPTER 3: METHODOLOGY 
3.1 Mask design 14 
3.2 Mask making 16 
3.3 NMOS fabrication 18 

3.3.1 Wafer cleaning 18 
3.3.2 Oxidation 19 
3.3.3 Photolithography 21 
3.3.4 Silicon dioxide wet etch 24 
3.3.5 Dopant diffusion 24 
3.3.6 Metallization 25 

3.4 Testing and analyzing 26 
3.4.1 Measuring silicon dioxide thickness 26 
3.4.2 Process uniformity 26 

v 



ABSTRACT 

Silicon dioxide (SiCh) is the gate component on N-type Metal Oxide Semiconductor 

(NMOS) which play a very important role in the transistor operation. Growing Si02 on 

the wafer substrate can be done by two methods which are by dry and wet oxidation. 

These two methods have different characteristics. Hence this study is to investigate the 

effect of oxide type and thickness towards NMOS I-V characteristics and also to come 

out with the method on fabricating NMOS. Upon fabricating NMOS, the Si02 thickness 

is varied for each different type of oxidation process. Then the NMOS is tested with 

respect to its current-voltage relationship. This study has found out that wet oxidation 

has higher growth rate as compared to dry oxidation while dry oxidation produce a 

better film quality. The fabrication of NMOS has succeeded in which the structure of 

NMOS is obtained. But analysis on the current-voltage characteristics cannot be done 

since the device shows violation towards ideal characteristics. The gate component fails 

to exhibit as a dielectric. This might due to some limitations and inaccuracy while 

fabrication. 
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