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A Study on Carbon-doped Si Nano Wire (SiNW)
Gate-All-Around (GAA) Devices Technology
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Abstract

This is the 2™ year of the 3-year project.
Following the observation that C ion implantation
can improve the thermal stability of NiSi on Si
substrate, the impact of C incorporation on the
NiSi/Si Schottky barrier and the n'-p shallow
junction were conducted. The Schottky barrier
height is reduced due to the strain induced
bandgap narrowing resulting from the high
concentration carbon incorporation. For the n'-p
shallow junction, NiSi formation at 500°C
produces junctions with low enough leakage
current. However, 600°C formation results in an
abrupt increase of leakage current by >3 orders of
magnitude because quick Ni diffusion along the
extra defects generated by the high concentration
C incorporation. Tradeoff between thermal
stability and junction characteristics must be
considered carefully.
In this year, we began to fabricate the
gate-all-around (GAA) nano-wire MOSFETs.
GAA thin-film-transistor with gate length of
13nm and channel thickness of 9 nm has been

fabricated successfully. Short channel effect can
be well controlled. However, the driving
capability is not high enough because the
source/drain processes have not been optimized.
Silicidation of nanowire and contact resistance
extraction are under studying.
Keywords: NiSi, Schottky barrier
Gate-All-Around nanowire transistor.
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