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Organics provide unique abilities; high efficiency, flexible,
low-cost, low-temp fabrication, and high compatibility with bio-applications
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Highly Efficient Organic Solar Cells with PCE>15%

Advantage of Organic Solar Cells

1) Low-cost: Organic Materials 2) Large Area and Flexible

3) Energy Saving for Production 4) Large Absorption Coefficient
4) Unlimited Molecular Design
Disadvantage

* Power Conversion Efficiency is limited.
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lll) Control of Molecular
Orientation
(PCE=6.3%, V,.=5.89 V)

Il) Preparation of
Nano-pillars
(PCE=1.2%)

Small molecular organic photovoltaic
cells with exciton blocking layer at
anode interface for improved device
performance

Appl. Phys. Lett., 99, 153302 (2011)
Top 20 Most Downloaded Articles

Very high open-circuit voltage of 5.89
V in organic solar cells with 10-fold-
tandem structure

Appl. Phys. Lett. 100, 243302 (2012)

I) Control of Nano-sized
Grain Morphology
(PCE=4.1%)

Formation of Organic Crystalline
Nanopillar Arrays and Their Application
to Organic Photovoltaic Cells

Appl. Mat. Int. 3, 80-83, (2011)

Top 10 Most Read Articl .
op ost Read Articles Nanocrystal growth and improved performance

of small molecule bulk heterojunction solar cells
composed of a blend of chloroaluminum
phthalocyanine and C70

Appl. Phys. Exp. 3, 121602 (2010)
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Control of Grain Size, Molecular Stacking and Orientation
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Appl. Phys. Exp. 3, 121602 (2010)
Kentaro Harada, Tomohiko Edura, and Chihaya Adachi



II) Artificial Control of Organic Nano-Pillars
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Orientation controlled CuPc molecules were used as seeds layer.




Artificial Control of Organic Nano-Pillars (2> —A®dItH)
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e

Cu ic nano-pillar "2

i Masaya Hirade, Hajime Nakanotani, Masayuki Yahiro and
LGV, Chihaya Adachi

Appl. Mat. Int. 3, 80-83, (2011)
Selected in Top 10 Most Read Articles for Q1 2011 9




ll1) Introduction of molecular orientation in OSC
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Il) Introduction of Molecules Having Molecular Orientation
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OSC characteristics of DBP/TPTPA based OSC
ITO/PEDOT:PSS/TPTPA(X nm)/DBP(20-X nm)/Cqy(50 nm)/BCP(10 nm)/Al(100 nm)
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High V,.: OSC characteristics of 10-fold Tandem OSC
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Very high open-circuit voltage of 5.89 V in organic solar cells with 10-fold-tandem structure
Appl. Phys. Lett. 100, 243302 (2012)
Y. Zou, Z. Deng, W. J. Potscavage, M. Hirade, Y. Zheng and C. Adachi
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Horizontal Orientation of Linear-Shaped Platinum(ll) Complex and
Demonstrations of High Light Out-Coupling Efficiency in Organic Light
Emitting Diodes

Appl. Phys. Exp. 4, 071602 (2010)

Masatsugu Taneda, Takuma Yasuda, and Chihaya Adachi
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