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Abstract

In this thesis, p-type silicon nanorods and PIN structure solar cells
were fabricated by 40.68 kHz plasma enhanced chemical vapor
deposition (PECVD) and inductively-coupled plasma enhanced chemical
vapor deposition (ICP-CVD) system. The experiment parameters of
synthesized vertically oriented p-type silicon nanorods is the main issue
in this research. The quality and structural properties of n-a-Si:H/i-a-Si:H
thin film was determined by spectroscopic ellipsometry (SE) and Raman
spectral. The silicon nanorods solar cells was analyzed to discuss the [-V
characteristics.

The gallium catalyst was deposited by e-beam evaporator on
different substrates. Next, prepared samples were transported to PECVD
chamber to synthesize p-type silicon nanorods. After growth p-type
silicon nanorods, the residual gallium catalyst on the tip of p-type silicon
nanorods was etching by HF. Finally, the etched p-type silicon nanorods
were loaded in ICP-CVD to deposit n-a-Si:H/i-a-Si:H thin film, and
fabricated the silicon nanorods solar cells.

In order to understand the influence for gallium catalyst in different
annealing conditions. We found that gallium catalyst would self-catalysis
to synthesize the gallium nanowire about 100 nm in H, plasma. Next, we
were changed the growth temperature, Ar flow rate, electrode distance,
and different substrate to optimize the synthesized conditions of p-type
silicon nanorods. We observed that synthesized p-type silicon nanorods
with high temperature about 550 °C can growth more vertically than
500 ° C. Similarly, different electrode distance was changed the
straightness about p-type silicon nanorods. When electrode distance was
2 cm, the self-bias was enough strong to guide p-type silicon nanorods
growth vertically. We also found that increasing the Ar flow rate about
200 sccm would lead to Ar" bump p-type silicon nanorods in plasma. It is
believed that Ar" was accelerated by electrical field to impact p-type
silicon nanorods.

In our experiments, the optimized conditions of fabricated p-type
silicon nanorods were found out. The synthesized conditions are Ar 50
sccm, H, 200 scem, SiH4 4 scem, 2 cm of electrode distance, and 30 W of



plasma power to fabricate vertically oriented p-type silicon nanorods.
Finally, the n-a-Si:H/i-a-Si:H thin film was deposited on p-type silicon
nanorods to fabricate the p-type silicon nanorods solar cell. In our
measurement, we were identified rectifying diode characteristics.

Keywords: silicon nanorod, vertically oriented, gallium, PECVD
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