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Completely Solid-State High Efficiency Dye-Sensitized Solar Cells Suitable for Indoor Lighting
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ABSTRACT

We have succeeded in developing a dye-sensitized solar cell consisting of only solid state material as

an electrolyte, which substantially improves the power generation capacity under a weak light source.
It is thought to be a solution for problems such as the safety and the durability that the liquid-state dye-
sensitized solar cell faces at the moment.

Our newly developed solid-state dye-sensitized solar cell achieved a 13.6 uW/cm? power generation
performance, which is more than double that of the amorphous silicon solar cell (6.5uW/cm?). This
performance indicates that the new solar cell has the highest electric output in the current market under
the standard white LEDs (200 lux). Furthermore, it was confirmed that there was no degradation of
maximum-power-output after 2,000 hours in a high temperature environment at 85°C where peeling of

the dye easily occurs.
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Fig. 1 Device structure of solid state DSSC.
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Table 2 Photovoltaic characteristics of typical DSSC.

Solar cell Jsc2 Voc Jmax2 Vmax Pmax2
(uA/cm®) (V) (MA/cm®) (V) (MWicm®)
a-Si 147 0654 122 0531 0.673 6.46
Esfr ¥id) 130 0659 118 0.556 0.765 6.58
T&@E&EE 186 0925 18.0 0789 0.789 13.6
FRIANC LY, AEEREZHE L7z, Zhic

X0, EWWWock B Isc/ i TEEN I EMEE
BEHT.
WNESEEFLOHIEICIE, A— AT ey 7 EHLEET
b, A—NTry 7 FELKY, KR (B
M) & B D8k E AW REO AELED (200 lux)

D¥PE A Table 312~ MBI Z1E L, Xt
L7z,

Table 3 Dependence of photovoltaic characteristics of
DSSC on hole-blocking materials.
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Table 4 Dependence of photovoltaic characteristics of

DSSC on dye.
Jsc Voc FF  Pmax
Dye :
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Fig. 6 Durability test of DSSC with spin coat.
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Table 5 Photovoltaic characteristics of solar cell module.

Isc Voc FF  Pmax Imax Vmax
Solar cell
(HA) v) (HW) (HA) V)
RICOH DSSC 209 720 0.745 112 191 586
___module __ ..
a-Si
247 521 0678 87.3 206 4.23
module
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