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Development of energy harvesting devices utilizing photonics
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Demands for energy harvesting photovoltaic devices is growing for further
penetration of loT technologies. To meet this demands, low-cost and high-efficiency thin-film
photovoltaic devices are highly required. In this work, the potential of photonic crystals for
enhancing light absorption within thin-film photovoltaic devices was explored experimentally.
Transparent glass substrates with photonic crystals were prepared and applied to thin-film silicon
photovoltaic cells. It was found that light absorption was enhanced significantly by applying
photonic crystals with an appropriate combination of the period and the aspect ratio. The precise
control of the cross-sectional profile of 2D photonic crystal was also important. As a result, a
drastichincrease in photo-current density by 50% was realized, demonstrating the potential of this
approach.
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