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ABSTRACT

This paper is looking into the enhancement of conventional 90nm PMOS by
using graded silicon germanium layer (SiGe) within the channel and bulk of
semiconductor.The performance of conventional 90nm PMOS and 90nm PMOS
with silicon germanium layer was compared. A process simulation of Strained
Silicon PMOS and its electrical characterization was done using TCAD tool. The
analysis focused on 1d-Vg, Id-Vd characteristic, and hole mobility changes. With
the Germanium concentration of 35%, the threshold voltage Vt for the strained Si
and conventional PMOS is -0.228035V and - 0.437378V respectively. This
indicates that the strained silicon had lower power consumption. In addition, the
output characteristics were also obtained for Strain Silicon PMOS which showed
an improvement of drain current compared with conventional PMOS. The results

were obtained from ATHENA and ATLAS simulator.
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1.1

CHAPTER 1

INTRODUCTION

OVERVIEW

Semiconductor industry experienced rapid development in the revolution of
increasing density in a single chip. This revolution is leading by scaling the
gate length and comply with Moore's law theory. While the predictions about
the future development cause lot of novel technology being implant to the
MOSFET to sustain its reliability. One of the novel strain is strain silicon
CMOS that have been known to improve performance of CMOS. In this
thesis is focused on improving performance by using SiGe layer on the

channel PMOS.

1.1.1 History of MOSFET

Rapid scaling of MOSFETSs drives increasing microprocessors performance
and rapid growth of the information technology revolution. The underlying
principle behind the revolution is Moore’s law. In 1965, Gordon Moore
observed that the number of transistors in a chip increased exponentially over
time . Moore’s law is possible because the transistor size decreases
exponentially over time. When Moore made his prediction in 1965, transistor
size was 100 m. During the last three decades, Moore’s prediction has held as
transistor size exponentially decreased from micrometers to submicrometers
and then to deep submicrometers. Presently, with the introduction of 90-nm
CMOS logic technologies and 45-nm transistors in 2003 , Moore’s law is
found to still be valid in the nanotechnology era. Fig. 1 shows the historical
feature size reduction during the past three decades and the start of the
nanotechnology era for the microelectronic industry as feature size moves

from deep submicrometer to nanometer scale.



