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Abstract

As device channel length continues to
scale beyond 90nm, carrier transport in the
ballistic regime becomes critically important.
In the second year, the focus has been paid
on studying the correlation between the
strain techniques and the CMOS driving
current as well as the transport
characteristics.

We have fabricated nMOSFET and
PMOSFET with various strains. By using
these techniques, dirving current can be
enhanced in reducing the backscattering and
increasing the injection velocity.

For the first time, a roadmap has been
established from experimental strained
CMOS devices. Experimental verifications
further showed that: (1) For nMOSFETS, it
shows that uniaxial tensile-stress using

CESL is more efficient in current



enhancement than the biaxial stress with
bulk strained-SiGe technique. (2) For the
PMOSFETS, using
uniaxial or biaxial has been evaluated for
various structures. It was found for the first
time that both reflection coefficient and the
injection velocity can be enhanced in a
specific pMOSFET structure with a
combination of CESL and biaxial strain.
These results provide a guideline for
designing  high  performance strained
technology for CMOS devices with 45nm
technology node in the ballistic transport
regime.
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