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Abstract As the increase of demand for microelectronic devices, development of microbattery and
electrochemical nanosensors with high sensitivity is required to fabricate with on-chip process.
Three-Dimensional(3D) nanostructures with high specific surface area to volume ratio have been used
in advanced microbattery and high performance chemical sensors. In this study, 3D 0-MoQO3; nanowalls
with high surface area to volume ratio were fabricated using the RF magnetron sputtering process with
self-assembled growth mechanism. The morphology of sputtered nanostructures was analyzed by a field
emission electron scanning microscope(FE-SEM). The crystallographic property of the sputtered
nanostructures was characterized by Raman spectroscopy and X-ray diffraction(XRD). As results, the
sputtered nanostructure with 40 W at room temperature exhibits 2D thin film with layer-by-layer
growth mode. On the other hand, the sputtered nanostructure with 120 W at 200 °C exhibits 3D
nanowalls with 3D island growth mode. According to the analyses of Raman spectroscopy and XRD, the
sputtered 2D thin film & 3D nanowalls have an orthorhombic MoOs;(0-MoQ3) phase. The 3D o-MoQj
nanowalls with high surface area are expected to be applied to fabrication of advanced microbattery
and chemical sensors.
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Fig. 1. (a-c) Schematic diagram of different growth modes in metal deposition and (d) illustration of
morphology change according to change of ¥yeme and dwe [9]
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o FE-SEM o]u]X|oA] AdE|Zs AlskzEe]ud =
3} Si 712 $i0,(300 nm) & TE3}] folFtEE
Ao AS BEHog Jojx HASIL.

100°C, 40W "

100°C, 120W

Fig. 2. FE-SEM images(45° tilted view) of o-MoOs
nanostructures with different deposition
temperatures and powers. Magnification of
all images is 200,000 times

RT, 40W RT, 120W

200°C, 40W 100°C, 120W

A O

Fig. 3. Cross-sectional FE-SEM images of a-MoO;3
nanostructures with different deposition
temperatures and powers. Magnification of
all images is 100,000 times
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Fig. 4. Raman spectra of c-MoO3 nanostructures with
different deposition temperatures and powers
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Fig. 5. XRD patterns of 0-MoO3 nanostructures with
different deposition temperatures and powers
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