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Abstract

An enhancement of sunlight absorption performance of vertical
oriented silicon nanowire (Si NW) arrays have been demonstrated.
Fabricating radial p-n junction on vertical oriented Si NWs may provide
an opportunity for promising efficient solar cell. Our group have
developed on a technique for the fabrication of vertical oriented Si NWs
on stainless steel foil. Here, we will focus on radial p-n junction structure
fabrication and the electrical characterizations of vertically oriented Si
NWs.

The p-type vertically oriented silicon nanowires were grown on
stainless steel (SS) foil by HW-CVD. After removing the metal catalyst at
the tip of the Si NWs by hydrogen plasma etching, the thin amorphous
silicon layer was deposited on the nanowire arrays to form the p-i-n
junction by PECVD. After this a transparent, conductive oxide (TCO),
such as AZO, was deposited by RF sputtering, to make electrical contact
to the tops of the exposed wires. Despite the p-i-n structure does not
display rectifying behavior, but a significant photoresponse current was
observed.

Attempting to improve electrical characterizations of vertically
oriented silicon nanowires, we will discuss the electrical characterizations
of single doping thin silicon layer and vertically oriented silicon
nanowires which were deposited by PECVD and HW-CVD, respectively.
For thin silicon layer, different electrode distance with 4 cm and 1.1 cm
result amorphous and microcrystalline  structure, respectively.
Additionally, as doping gas flow increase up to 8 sccm (standard cubic
per center meter square), the resistivity of thin silicon film decreased
definitely. The carrier concentration in the thin silicon film is determined
by Hell effect measurement. Note that the carrier concentration of n-type
and p-type thin silicon film are similar to intrinsic one.

From the SEM measurement, we observed the electron diffusion
length in amorphous silicon layer is too short to allow for the collection
of all light generated carriers. Further, the low doping concentration in
thin silicon film may not result p-i-n junction between thin film and
nanowires. These led to vanished rectifying behavior considered. Lastly,
no attempt has been made in the above to passivate all the surfaces of the
wires,and thus the surfaces are likely strong sources of recombination.
This may cause the photoresponse severely degraded.
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