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Development of High Efficiency Low-cost Bionic Dye-sensitized Solar Cells*
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A new technology for the third generation solar cells
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Fabrication process of the DNA-like DSSC
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Schematic flow diagram for the fabrication of 3-D double-deck mesh like DSSC

Dye-sensitized solar cell has been treated as the most promising
alternative to traditional silicon-based solar cell mainly due to its
low manufacture cost, easy fabrication process and relatively high
conversion efficiency. In this project by utilizing the bionic idea,
we developed new structures of the dye-sensitized solar cells which
could fully utilize spatial sunlight. Combined with the in-situ growth
technique, 1D nano-materials such as nanowires or nanotubes were
directly synthesized from the substrate of the device to increase the
charge collection efficiency. Compared with the flat-type device,
the bionic dye-sensitized solar cell showed superior photovoltaic
parameters even under dim light.
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SEM image of the photoanode based on carbon
graphite fiber coverd with oriented TiO2 nanorods
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The photovoltaic parameters of the

(b) 3-D DSSC illuminated in different
e hasameds angle of the incident sunlight.
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e The bionic structure could fully utilize the spatial sunlight

e The internal resistance of the device could be reduced by using

metal substrates
e Special application such as micro power

e High electron collection efficiency due to the application 1D

nano-materials
e Easy fabrication process
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* Building integrated photovoltaic
e Photovoltaic power stations

* Micro power
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