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between SiOx morphology & water vapor barrier performance.
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Photo-crosslinkable Polythiophenes for Efficient Thermally Stable Organic
Photovoltaics
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We report a new series of funclionalized poly(3-hexylthicphene] (P3HT-x} copolymers
for use in solution processed organic photovoltaics (OPVs), P3HT—x copolymers were
synthesized from two different monomers, where the ratio of the monomers was
carefully controlled to achieve a UV photo—crosslinkable layer while leaving the m—m
stacking feature of conjugaled polymers unchanged. Photo-crosslinkable P3HT-
x was demonstrated as effective electron donors in OPVs. The crosslinking stabilizes
P3HT-x/PCBM blend morphology preventing the macro phase separation between
two components, which lead to OPYs with remarkably enhanced thermal stability. The
drastic improvement in thermal stabilities is further characterized by microscopy as
well as grazing incidence X-ray scattering (GIXS). The use of these copolymers for
solution processed efficient hilayer PVs is also described.
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Key Material |ssues on Conversion Efficiency Enhancement for Mobile Pho—
tovoltaic Systems
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We have incorporated triphenylamine unit as an electron donating group into a Zn(ll}-
porphyrin derivative to prevent back electron transfer mechanism from TiCz to a dye
cation for stabilizing an oxidized dye. For comparison, we also introduced the sub—
stituted cyano groups into a Zn(ll)-porphyrin derivative in order to move into a long
wavelength absorption for further improvernent of power conversion efficiency. Zn{ll}--
porphyein derivative including the trichenylamine and cyano groups has a larger effect
on the power corwersion efficiency than any other Zn{ll}=porphyrin derivatives. Very
recently, also, we have established that alkyne p-bridged chromophore exhibit superior
incident manochromatic photor—o—current conversion efficiency and enhanced red
response compared to the alkene x—bridged chromophere. In addition, key material
issues on enhancing conversion efficiency for mobile photovoltaic systems will be alzo
discussed.
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Quantum Dot Nanostructures for Solar Cells
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Quantum dot has attracted great interest for photovoltaic applications because of the
broad absorption, robustness. bandgap tunability, and properties from discrete energy
states. Quantum dot—conducting pelymer composites are made for soclar cell
application. Various quantum dot nanostructures are tried including core~shell type—Il
heterostructures and quantum dot dendrimers. Photovoltaic properties by different
qguantum dot heterostructures are discussed along with impedance measurement
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studies. Quantum dot dendrimers are introduced, which can efficiently deliver the
carriers for photovoltaic devices.
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Fabrication of polymer solar cells using inkjet printing and nano-templates
ol HRodtn S

We introduce two different methods for fabrication of polymer solar cells using
printings and nano-templates. First, polymer solar cell devices was prepared by inkjet
printing with modified PEDCT:PSS and P3HT:PCBM for hole transporting and photo
active layer. The controlled printing parameters, such as drop formation behaviors,
solvent mixtures and substrate temperatures, leaded to obtain pin—hole free surface
fiims achieving power corversion efficiency of 3.5%. Second, conjugated polymer/
methanofullerene nano-wire arrays were prepared by filling of P3HT : PCBM nto the
pores of anodic aluminum oxide (AAO) templates by simple coating methods. Well-
aligned nano—wire arrays which have different diameters and lengths were obtained by
changing the aspect ratios of the AAQ lemplates. These structures were further used
for fabrication of bulk hetercjunction polymer solar cells. The device fabrications and
photovoltaic characteristics of solar cell will be presented in details
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Efficiency and slability investigations of large—area organic photovoltaic
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