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Investigation on Enhancement of Absorption and Improvement of Efficiency of
Very-Thin Crystalline Silicon Solar Cells with Thickness of 10-20 &micro;m

Ishizaki, Kenji

3,300,000
10 20p m
700-1100nm
20p m  Jph=39.1mA/cm2
17%
200 m Si 10 20
pgom
1/10
Si Si

Solar photovoltaics in which inexhaustible solar energy is utilized will
continuingly increase their importance. In this work, we aimed to build a foundation to improve
efficiency with significantly thinning the thickness of Si to 10-20p m. The utilization of the
large-area resonant effect of photonic crystals, which has periodic structure of the order of light
wavelength, has been investigated. The structural optimization using genetic algorithm was performed

and photo-current of 39.1mA/cm2 was numerically obtained in ~20u m-thick Si. Moreover, the studies
on the fabrication method of thin-film cells and the structures/materials of their electrodes
suggested the efficiency would be improved up to 17% combining the developed processing and designed
structures.
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