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A Slot—die coating process is one of the promising methods to fabricate large—area
polymer solar celis (PSCs) due to its compatibility with R2R and direct patterned coating
processes, The sfol-die coaling method has been usually used to fabricale high viscosity
fiims such as polyimide and adhesion fims in the indusiry, However, he coating principles
and methodologies are nol still established for low viscosity materials. In this study,
we found a simple correlation between conformal film morphology and universal factors
such as a coating speed, substrate temperature, and shim length, Based on our
understanding of the basic correlations, we successfully demonstrated the large—area
polymer solar cells{10mm X10mm} using poly(3—hexylthiophene)(P3HT) and fullerene
derivalive [6,6]-phenyl-C61-butyric acid methyl ester (PCBM), resulting in PCE of 2.5%
under Air Mass 1.5 irradiation (100mw/cm?2)
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Application of polypyrrole nanofibers as a counter electrode for dye—sensitized
solar cell
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The counter electrode (CE) in lhe dye-sensitized solar cells (DSSCs) plays a role in
regenerating the oxidized sensilizer through he reduction of the redox species after
electron injection. Due to the high conductivily and eleclro—chemical stability, conducling
- polymers have the potential to replace platinized counter electrodes in DSSCs. Among
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Highly Efficient Polymer Light—Emitting Diodes Using Graphene Oxide as a Hole
Transport Layer
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il present an investigation of polymer light—emitting diodes (PLEDs) with a solution—
Jocessible graphene oxide (GO) interlayer, The GO layer with a wide bandgap blocks
it transport from an emissive polymer to an ITO anode while reducing the exciton
: Irit between the GO and the active layer in place of poly{styrenesulphonate)—doped
pIrIS_-i-EIr'. feneiowythiopherns) (PEDCT:PSS). PLEDs with a 4.3 nm—thick GO interlayer
&2 superior to both those with PEDOT:PSS layers as well as those with rGO, showing
'@hm.nrn luminance of 39,000 Cd/m2, maximum tuminous efficiencies of 191 Cd/A
lat 6.8 V), and maximum power efficiency as high as 11.0 Im/W (at 4 4 V)_ This indicales
&t PLEDs with a GO layer show a 220 % increase in their luminous efficiency and
iﬁﬂ % increase in their power conversion efficiency compared to PLEDs with PEDOT:PSS
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Nonlinear Optical Thiolated Nitrophenylhydrazone Crystals
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hesis and characterization of water—soluble tullerene derivatives as interfacial
rizdls for organic solar cells
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ceengineering in organic solar cells is one of the strategies for high performance
Recenlly, fullerene dervatives for inverted organic solar cells have been studied
o their high electron mobility, tunable energy level and improvement of electrical
att, Especially, water—soluble fullerene derivatives as interfacial fayer have some
ganlzons waler solubility, well-matched energy level by induced interface dipoles
i accomplishment of tandem cells. In this study, we synthesized water—soluble fullerene
five having amine groups with high—yield amination reaction methods The
Snifiesized amino fullerene can be dissolved in polar solvent, preventing inlermixing
he multilayers. The structural, optical, thermal and electronic properties of the fullerene
filslive was characterized by 'H-NMR, UV~vis speciroscopy, TGA/DSC and Kelvin
easurement, Finally, the effects of using the interfacial layer in the organic
cells will be discussed,
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r=tiapersiole Polyaniline Copolymers with Polar Side—chains
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them, polypyrrole (PPy) is of special interest because of its easy and tast synthesis,
high conductivity, electrochemical reversibility and environmental stability, PPy
nanofibers were fabricated by soft template polymerization method using NaSBA hydrate
crystal in agueous medium_ The PPy nanofibers were coated onto fluorine—doped tin
oxide (FTO) substrate to use as CE in DSSCs. The performance of the PPy—~based DSSCs
was characterized by cyclic voltammetry, current density—voltage measurements and
electrochemical impedance spectroscopy
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lon beam—based surface modification of a fluoropolymer for the formation of cell
micropatterns
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In this study, a simple methad for the formation of cell micropatterns on a fluoropolymer
surface using ion implantation process was described. Fluoropolymer films were
ion—implanted through a patterned mask at a high fluence to fabricate micropatterned
superhydrophobic surface. The surface properties of the implanted films were investigated
In terms of their wettability, chemical composition, and surface morphology. The results
of the cell culture on the implanted films revealed that cells were adhered and proliterated
onto the non—implanted regions, not on the superhydrophobic surfaces, resulting in
the well-defined micropatttens of cells on the fluoropolymer surface,
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Styrylguinolinium Polymorphs with Highly Efficient Nonlinear Optical Properties
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Enhancement of Photovoltaic performance in Dye—sensitized solar cells with the
TiO2 passivation layer
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The IO thin film layers were introduced with the spin—coating method between FTO
electrode and TiO; photoanode in dye sensitized solar cell (DSSC) to prevent electron
back migration from the FTO electrode to electrolyte, The DSSC containg different thickness
of Ti0» thin film (10~30, 40~60 and 120~150 nm) were prepared and photovoltaic
performances were analysed with |-V curves and electrochemical impedance spectroscopy,
The maximum cell performance was observed in DSSC with 10~30 nm of TiO; thin
film thickness (11,92 n&/cr, 0.74 V, 64 %, and 5,62 %) to compare with that of pristine
DSSC (11,09 mA/fert, 0.65 V, 62 %, and 4.43 %), The variation ol photoelectric conversion
efficiency of the DSSCs with different TiO; thin film thickness was discussed with the
analysis of crystallographic and microstructural properties of TiOz thin fiims
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Synthesis and Photovoltaic Properties of Small Molecules Based on Triphenylamine
and Diketopyrrolopyrrole for Organic Photovoltaic Cells
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Various types of small molecules for donor materials of organic photovoltaics have
recently been developed due to their advantages over conjugated polymers such as
stronger absorplion coefficient, better thermal stability and easier synthesis, In this
study, we synthesized three small molecules based on triphenylamine (TPA) and
diketopyrrolopyrrole (DPP), TPA(DPP)1, TRPA(DPP)2, and TPA(DPP)3, in which TPA and
DPP are electron—rich unit and electron—deficient unit, respectively, DPP units are
attached to the para—positions of phenyl groups in TPA to produce TPA(DPP)1, TPA(DPP)2,
and TPA(DPP)3. Chemical structures and electrochemical properties of the three small
molecules are measured by NMR, GC-mass, UV—-vis absorption, and cyclic voitammetry,
The solar cell performances of the cells with three different smali molecules are measured
and analyzed in terms of molecular symmetry,
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Characterization of TIPS—pentacene/Zn0 nanowire bilayer ambipolar transistor
and its application
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We report on the organic—inorganic hybrid ambipolar field—effect transistor (FET) device




