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Abstract

As device channel length continues to
scale beyond 90nm, carrier transport in the
ballistic regime becomes critically important.
The channel backscattering and injection
velocity of carriers in advanced CMOS
devices are the two key parameters for
achieving high drain current enhancement.
For the first time, an extensive study of
these transport parameters for different
substrate orientations has been evaluated for
both nMOSFET and pMOSFET. By suitably
choosing the substrate orientation, it may
achieve a reduced backscattering and an
increased injection velocity, which is
preferable for designing high performance
logic CMOS devices. Results show that, in
PMOSFET, (110) substrate is preferred and
current enhancement can be greatly
enhanced in the <112> channe. In
comparison, (110) substrate in NMOSFET
has an adverse effect in reducing driving



current as a result of poorer transport
characteristics. Therefore, (100) substrate is
expected for nNMOSFET design. A guideline
is then summarized for the optimum design
of high performance CMOS devices.
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