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Design of High Performance and High Reliability N-Channel MOSFET
and Measurement Techniques
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Abstract

As device channel length continues to scale
beyond 40nm, utilization of high-k technology
or strained Si technology is able to enhance the
driving current. Compared to high-k technology,
strained Si technology is more effective and
realizable to improve mobility of MOSFETs. It
is because of the stabilization and complexity
for high-k device. For strained-Si technology,
mobility is boosted by the stress in channel,
including strained si channel on SiGe epi layer,
usage of different substrate orientations, or
capping CSEL layer on devices. Recently, the
most researchers have studied the mobility
enhancement technologies for pMOSFETs but
rare for nMOSFETs.

In the first year, we have successfully
structure

developed a SiC source/drain



NMOSFET with current enhancement in lieu of
the tensile-strain in the device channel. In the
final(third) year,

we proposed a simple

approach  to  calculate  the  transport
characteristics of MOSFET in the quasi-static
regime, which has been successfully verified on
the SiC S/D devices that was made in the first
year. In addition, there is a strong correlation
between the drain current and the transport
parameters, Vinj(injection velocity), such that
Vinj can be used as a strain device guideline in
the enhancement of the drain current. Finally,
the proposed approach has been able to design
nMOS transistors with high performance and

reliability.

Keywords: N-channel MOSFET, strain

engineering, SiC source/drain, device reliability
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