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Abstract

In this paper, nanorod array possess the good light absorption
properties and antireflection effect, and the tapered structure has more
bigger surface area than the bunched structure. Thus, these characteristics
are help for enhanced the efficiency in solar cell. So we synthesized
tapered silicon nanorods with the metal catalysts on metal substrate.

In the study, the tapered silicon nanorods is synthesized with the
metal catalysts (gold/gallium/gold) on the stainless steel substrate coated
with tantalum nitride by low-temperature chemical vapor deposition
system. Changing the synthesis temperature to reach the silicon nanorods
be single crystalline and tapered, and changing synthesis process gas
(PHs5) to fabricate the p-n structure silicon nanorods.

The high synthesis temperature is useful to improve the taper
morphology in silicon nanorods in the series of experiments. As different
temperature of 600°C, 620°C, and 630°C, the tapered silicon nanorods are
most apparent in the synthesis temperature of 630°C.The p-type tapered
silicon nanorods is fabricated by gallium catalyst doping the gallium, and
not only the morphology would be effected, but the thickness of n-type
layer would be increased, so with the improvement of synthesis
temperature is proportional to the radial growth. In TEM image could
find the single crystalline structure of tapered silicon nanorods, and the
peak in 27 is (111) and 46 ° is (220) by XRD. In Raman spectra, the
peak of the tapered silicon nanorods at 520cm™ is single crystal silicon.
The tapered silicon nanorods in synthesis temperature of 600°C would
appeare the diode property in Current-Voltage (I-V) Curves.

Finally, we’ll use the atomic layer deposition system to deposit
Ga-doped Zinc Oxide(GZO) on the tapered silicon nanorods in future,
which could be fabricated as the solar cell.

Keywords: tapered silicon nanorod, synthesis temperature, catalyst,
tantalum nitride thin film, low-pressure chemical vapor deposition
(LPCVD), solar cell
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