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Vertical Growth of Amorphous SiO, Nano-Pillars by Pt Catalyst Films
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Abstract One-dimensional nanostructures have attracted increasing attention because of their unique electronic,
optical, optoelectrical, and electrochemical properties on account of their large surface-to-volume ratio and quantum
confinement effect. Vertically grown nanowires have a large surface-to-volume ratio. The vapor-liquid-solid (VLS)
process has attracted considerable attention for its self-alignment capability during the growth of nanostructures. In
this study, vertically aligned silicon oxide nano-pillars were grown on Si\SiO»(300 nm)\Pt substrates using two-zone
thermal chemical vapor deposition system via the VLS process. The morphology and crystallographic properties of
the grown silicon oxide nano-pillars were investigated by field emission scanning electron microscopy and
transmission electron microscopy. The diameter and length of the grown silicon oxide nano-pillars were found to be
dependent on the catalyst films. The body of the silicon oxide nano-pillars exhibited an amorphous phase, which is
consisted with Si and O. The head of the silicon oxide nano-pillars was a crystalline phase, which is consisted with
Si, O, Pt, and Ti. The vertical alignment of the silicon oxide nano-pillars was attributed to the preferred crystalline
orientation of the catalyst Pt/Ti alloy. The vertically aligned silicon oxide nano-pillars are expected to be applied as

a functional nano-material.
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Fig. 1. Schematic diagram of vapor transport method
for wvertical growth of amorphous SiOy
nano-pillars by Pt catalyst films.
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Fig. 2. FE-SEM images of the amorphous SiOy
nano-pillars as grown on Pt catalyst film with
20 nm thickness, (a) tilted image (tilted angle

is 14%), (b) cross-sectional SEM image.
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Fig. 3. FE-SEM images of the amorphous SiOy
nano-pillars as grown on Pt catalyst film with
40 nm thickness, (a) top view image, (b)
cross-sectional SEM image, and (c) magnified
cross-sectional SEM image.
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Fig. 4. (a) Cross-Sectional FE-SEM image of amorphous
SiOx nano-pillars as grown on Pt catalyst film

Ti K series

with 20 nm thickness.
individual SiOx nano-pillar fabricated by
focused ion beam(FIB) process, (c) EDS
mapping images of individual amorphous SiOx
nano-pillar fabricated by FIB process as shown
in (b).

(b) TEM image of
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Fig. 5. HR-TEM images of amorphous SiOx nano-pillars
of (a) head part and (b) body part of Fig. 4. (b).
The insets are selected area electron diffraction
(SAED) patterns of red circle areas.
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