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ABSTRACT

This project is to investigate and to simulate the electrical characteristics of fully-
depleted SOI (silicon-on-insulator) and bulk-Si n-MOSFET devices in order to
compare their electrical characteristics. The comparisons were focused on three main
electrical characteristics that are leakage current, threshold voltage and subthreshold
voltage. Two specific channel lengths of the device that had been concentrated are 0.5
and 0.35 micron. All the process and device simulations were done using SILVACO
TCAD software. The device structures were constructed using Silvaco-Athena and
Atlas-Syntax while the electrical characteristics were examined and simulated using
Silvaco-Atlas. Results were analyzed and presented to show that the electrical
characteristics of fully-depleted SOI devices are better than bulk-Si devices. It has

also shown that the fully-depleted SOI device is superior in the submicron region.
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CHAPTER 1

INTRODUCTION

This project uses Silvaco Athena, Atlas Syntax and Atlas as a primary fabrication
process and simulation tool. First part of the report will elaborate more on the
background of study. Second part will describe on problem statement that related to
the study. This chapter also mentions on the objective, scope of the project and last

part of the report will briefly describe the organization of the report.

1.1 BACKGROUND OF STUDY

Silicon technologies have progressed rapidly year by year. The main issue has been
concentrated on much the silicon devices can be scaled down and to be able for
production [1]. The smaller MOSFET very interesting nowadays because smaller
MOSFET allow more current to pass and it also has smaller gate, thus lower
capacitance. It can result the increasing speed of the device and lower power
consumption. Besides, another reason for scaled down MOSFET, which is smaller
MOSFET can be packed more densely, resulting smaller chips and chips with more

computing power in an area.

According to Sir Gordon Moore prediction, which popular by the name of
Moore’s Law in year 1965, he predicted that transistors would continue to shrink,
allowing double transistor density in single IC every 18-24 months and double
performance every 18-24 months. Due to the increasing numbers of transistor in a

single chip, each transistor size needs to decrease geometrically. As the size of





