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1. % (Summary)

Improving the utilization ratio of sunlight is a

key factor for the development of high efficiency
silicon solar cells. Texturing has an effect of
reducing reflection losses and improves the light
trapping capabilities of the silicon (Si) solar cell.
Therefore, texturing is one of the most important
steps in the solar cell fabrication process. In the Si
photovoltaic industry, conventional upright random
pyramid texturing has been applied for the
fabrication of conventional Si solar cells based on
mono-crystalline Si wafers. Recently, V-groove
texturing has been known that it can provide
advantages over the conventional upright random
pyramid texturing used in the Si photovoltaic
industry [1]. In this study V-groove texturing of
n-type (100) Si wafers was studied for improving
the performance of highly-doped p-type emitters
and the efficiency of the n-type Si solar cells.
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The fabrication of the V-groove textured surfaces

was achieved by one photomasking step-that used
to define the silicon dioxide V-groove etching mask.
Formation of the p+ emitters was achieved by
deposition of atmospheric pressure chemical vapor
deposition (APCVD) BSG layers and SiOx capping
layers followed by high temperature diffusion in an
industrial tube furnace. Morphology and boron
diffusion were investigated by SEM.
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3. KL% %% (Results and Discussion)
Samples with about 2, 4, and 6 pum height and

about 2.5, 5.0, and 7.5 um pitch V-groove surface
textures could be fabricated on (100) Si surfaces,
respectively. Fig. 1 (a) and (b) show photos of the
fabricated V-groove textured samples and Fig. 1(c)
shows a SEM image of a sample with an about 4 pm
height and 5.0 um pitch V-groove pattern. From the
SEM analysis we can confirm the formation of

V-groove surface textures well.
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Fig. 1 Photos of (a) a sample with about 2 pum height and
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2.5 um pitch V-groove surface texture and (b) a sample
with about 4 and 6 pm height and 5.0 and 7.5 pm pitch
V-groove surface textures, respectively. (c) A SEM image
of the sample with an about 4 um height and 5.0 um
pitch V-groove pattern.

Highly doped p-type emitters have been formed on
these samples (data not shown), and effects of the
different V-groove on the Si solar cell performance
will be investigated further.
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