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Development of innovative solar cells based on bulk photovoltaic effect of
ferroelectric pi-conjugated liquid crystals

Funahashi, Masahiro
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We studied a bulk photovoltaic effect in ferroelectric liquid crystals based
on extended pi-conjugated units. We synthesized ferroelectric liquid crystals bearing a
quinquethiophene unit. The quinquethiophene derivative bearing a lateral methyl group at 4-position
exhibited an ordered ferroelectric smectic phase in which a polarization can be 1mmobilized by DC
bias application. Photovoltaic effect was observed for white light illumination in the liquid
crystal doped with PCBM in 11 mol%. Th open-circuit voltage was 0.72 V while fill factor exceeded 0.
7 and power conversion efficiency was 0.7 %. The absorption edge was shifted to 580 nm and visible
light energy could be utilized more efficiently than the ferroelectric liquid crystals comprising
shorter pi-conjugated units.
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