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Solar cell is a very promising alternative source of energy to reduce carbon emissions

from the burning of fossil fuels.

However, the current solar cell technology and high production

costs are still far from being the ideal alternative energy sources for supplying the world energy
- demand. Therefore, the main purpose of this work is to provide new methods on solar cell
processing for the improvement of solar cell characteristics and more cost-effective device

production.
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Fig. 3-4. Reflectance spectra of the Si(100}

surfaces before {a) and after (b) the SSCT
method. Reflectance spectrum of the

pyramidal-textured Si surfaces formed on

8i(100) surfaces by anisotropic alkaline etching

is shown by curve (c) for reference.

-We have developed a method to fabricate
ultra-low reflectivity Si surfaces using the “surface
structure chemical transfer (SSCT) method”. A
nanocrystalline Si layer was produced after the
contact of a Pt mesh with a Si surface in hydrogen
peroxide plus hydrofluoric acid solutions. The
nanocrystalline Si layer possessed a 100 — 150 nm
thickness and gave a photoluminescence peak at ~670
nm, indicating band-gap widening. The minority
carrier lifetime increased after the production of the
nanocrystalline layer most probably due to the
enlargement of the band-gap in the Si/nanocrystalline
Si interface.

Solar cells were produced from the ultra-low
reflectivity  nanocrystalline Si  surface.
nanocrystalline Si surface could be easily doped by
diffusing phosphorus from a P,Os dopant source for
the formation of pn-junction. Simple structured solar
cells without anti-reflection coating and BSF were
observed to generate high photocurrent density due to
avoidance of reflection loss. The best solar cell
produced, had a conversion efficiency of 16.6%, an
absolute increase of 4.7% compared to the without
treatment. '
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Fig. 4-9. IV characteristics of the single

crystalline Si solar cell with (b) and without
(a) the SSCT method.
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Fig. 5-2. Minority carrier lifetime of the
HF-treated Si(100) surfaces vs. the period
of time in the following atmospheres: (a)
wet-air switched to dry-air at 12 h; (b)
dry-air switched to wet-air at 12 h,

HF-treatment of Si  produces a
well-passivated H-terminated surface. However,
after exposure to air, the Si surface was easily
oxidized and the changes were observed to depend
on the humidity conditions. It was shown by
minority carrier lifetime measurements that the
lifetime decreased in wet-air more rapidly than in
dry-air. XPS measurements showed that Si formed
Si-OH -and Si-O-Si species in wet-air and dry-air
respectively. Backbonded OH cannot form network,
thus dangling bonds are generated leading to the
lower lifetime. When the atmosphere was switched
from dry-air to wet-air, the lifetime was observed to
greatly decrease, and the workfunction increased.
These results were attributed to the dominant
formation of backbonded OH.
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