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Nano-CMOS Channel Backscattering Experiment and Its Potential Applications
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This is a three-years project to perform channel
backscattering experiment and find potential applications
in nanoFETs. In the first year, the core of channel
backscattering experiment to be established consists of
the following key elements: (1) 1-D self-consistent
Schrodinger-Poisson quantum simulator such as to assess
process parameters from C-V data, which in turn can
quantify average thermal injection velocity at the
beginning of the KgT layer, effective gate capacitance,
and  quasi-equilibrium  threshold  voltage; (2)
subthreshold DIBL measurement to account for 2-D
effect; (3) usage of ratio-and-shift method to measure
source/drain series resistances and gate or channel length;
@) long-channel quasi-equilibrium mobility
measurement in order to quantify mean-free-path for
backscattering over the KgT layer; (5) I-V fitting to
determine the width of the KgT layer; and finally (6)
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applying knowledge of probability and statistics,
microscopic transport physics, solving of Poisson
equation, and Monte Carlo simulation, in a systematical
way to deal with and clarify the extracted KgT layer
width, as well as underlying physical meanings and key
process guidelines. Based on this experimental set-up,
we proceed with the following: (1) application of
channel backscattering experiment to bulk nanoFET test
devices; (2) noise measurement on bulk nanoFETs along
with correlation with channel backscattering data; and (3)
establishment of bulk nanoFETs mesoscopic physics and
understanding, characteristics analysis (via probability
and statistics), compact model, key for devices
manufacturing, and design guidelines.

Key Words ° NanoFETs, Channel Backscattering,
Mesoscopic ~ Physics,  Strained-Silicon NanoFETs,
Double-Gate ~ NanoFETs, Germanium Channel
NanoFETs.
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