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Nanodot structures with tips of about 20 nm were formed on the surface of Si solar cells by using nano-
second ultraviolet laser pulses. High-density nanodot structures with dimensions much smaller than the
diffraction limit could be fabricated by irradiation at laser fluences below the melting threshold. Si solar
cells with nanodot structures have the following advantages: reflectivity can be reduced to <5%, com-
pressive stress can be applied to the tip of the structure, and the band gap energy can be made higher.
Therefore, this nanodot structuring technology is expected to accelerate improvements in the efficiency of
Si solar cells. This paper summarizes the results of research into the formation of nanostructures on the
surface of Si solar cells by using a nanosecond ultraviolet laser, and introduces new findings and chal-

lenges.
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Fig. 1 Top and cross-sectional views of typical (a) laser-in-
duced periodic surface structures (LIPSSs) and (b)
nanodot structures.
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Fig. 2 Schematic diagram of the pyramid structure of a Si
solar cell and laser incidence angle.
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Fig. 3 SEM image?® and schematic of typical nanodot
structure.
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dot density.
Laser wavelength (nm) Nanodot density (dots/um?)
248 299
308 209
400 7.3%
532 3.8%
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