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Device Concept: “Artificial Photosynthesis”
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The principles of DSCs are different from those that conventional solar cells and
are more similar to the plant photosynthesis, as light absorption (dye) and carrier

transportations in both TiO, and electrolyte in DSCs occur separately.
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 Photocurrent is enhanced ( > 1000 times ) when sensitization of
nanocrystalline vs single crystal TiO,
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Si Solar Cells Dye - sensitized Solar Cells
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L. Han et el, Appl. Phys. Lett. 84, 2433(2004) FF: 0.68 — 0.72

L. Han et al., Applied Physics Letters, 86, 213501 (2005)
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Incident light
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@ Introduce Haze to estimate TiO, film
Ti Y. Chiba et al., Jpn. J. Appl. Phys. 45, L638 (2006)
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Single Crystal Si 25 % 16~18 %
Poly Crystal Si 20% 13~16 % >20 £
Thin film Si 14 % 6~10%
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H. Kusama and H. Arakawa, Solar Energy Materials & Solar Cells 81 (2004) 87-99.
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Role of Nanoscale Interface Characterization

Origins of Functionality of Photovoltaic Cell Materials

= P(Iﬁnt'/ Simulation and
rediction Modeli
5 Theory & odeling on

i : _ Well-defined
Computational Science Surface & Interface

See/
i Analysis
@

Solar Cells Surface & Interface
Materials Research Characterization

Do/
Processing

o

Atomic-scale, Nano-scale, Micron-scale
Chemical Analysis, Morphology, 3-D tomography, Electronic State, ...
In-situ Measurements, Time-resolved Analysis, etc ...
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