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Dye-sensitized Solar Cells for Energy Harvesting Devices.

K. Okada, K. Shimohira, K.Endo, N.Yamada, and N. Tanabe
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Dye-sensitized solar cell (DSC) is expected to be the next-generation solar cells that are lower-cost, more
environmentally friendly than the conventional solar cells. As DSC provide higher conversion efficiency in lower
intensity and scattered illuminating conditions, they can make more electric power in indoor applications. Therefore,
DSC is suitable for energy-harvesting devices which generate electric power from environmental energy. In this
study, we developped higher performance cells for low illuminating conditions by modifying materials. A 5 cm X 5
cm cell provides 210 micro-W under 200 Ix and 1100 micro-W under 1000 Ix conditions.
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Table 1. Technologies of energy harvester devices and
output.
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Fig. 1. Relationships between Ix unit and luminous intensity.
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Fig. 2. Spectral energy distributions of various light
sources of 500 Ix illumination intensity.
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Fig. 3. Absorption coefficient of a red and a black
sensitizing dyes.
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Fig. 4. Relationships between illuminating intensity and IV characteristics.
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Fig. 6. An equivalent circuit suggested for DSC.
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Fig. 7. IV characteristics of DSCs for solar illumination
and indoor illumination.
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Table 2. Output performances of DSC energy harvester
modules under a white LED illumination.
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Fig. 9. Relationships between illuminating intensity and
power output of DSC for indoor illumination.
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Fig. 10. View of a 4-series connected DSC energy
harvester module.
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Fig. 11. Wireless temperature sensor made with the
4-series connected DSC module.
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Fig. 12. Examples of power consumptions of various sensor devices and required DSC area to drive these devices.
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