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Abstract

The purpose of this study is focus on the fabrication of carbon
nanosheets coated silicon nanowires for flexible field emitter
applications.

The advantages of silicon nanowires on the field emission devices
are as follows; high aspect ratio, high stability, high device integration
and low processing cost. However, the applications of silicon nanowires
are subjected to the essentially conductivity and the poor chemical
inertness to most atmospheres, leading to the poor field emission
properties. In this study we devoted to improving the conductivity and
chemical inertness of silicon nanowires by using carbon nanosheets
coated on the silicon nanowires surface. This method, which realize the
potentiality of silicon nanowires on the field emission materials.

Here, metal catalytic synthetic approach combined with
capacitively coupled plasma enhanced chemical vapor deposition system
were used to synthesize vertically aligned n-type silicon nanowires. Then
carbon nanosheets coating was performed in situ. The morphology,
bonding configuration and structural properties of fabricated samples
were characterized by using scanning electron microscope, Raman
scattering spectroscopy and transmission electron microscope. The field
emission property was measured by a home-build system with 0.3cm? of
effective area and 100um of electrode distance.

It is demonstrated that the field emission properties of silicon
nanowires was effectively improved by the carbon nanosheets coating.
Moreover, the silicon nanowires surface was successfully passivated by
the coated graphite layer and native oxide layer problem was prohibited.
Fabricated vertically aligned n-type silicon nanowires with carbon
nanosheets coating exhibits 4.9V/um of turn on field and 85uA/cm?® of
current density under the applied electric field 6.1V/um.



Keywords: field emission ~ silicon nanowires ~ carbon nanosheets ~

composite structure ~ plasma enhanced chemical vapor deposition
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Coupled Plasma Enhanced Chemical Vapor Deposition)
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feig ¥ A A6 A 2 4 & (lon Bombardment) - 2t i1 ¥ jEd o

R F 0] KA RS BF S G D] S BF A

)i 3 *"’cfyg‘/lbfi@ éﬁiig\'%ﬁjiﬁ%}i °
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3-1.4 ##2 : T+ B g (Scanning Electron Microscope)
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=
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3-1.5 7 # ;5 § F 84 (Transmission Electron Microscope)
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