7572y (B—RrF 7 7 4V A(CNF) OGRS

Application Researches of Graphene (Carbon Nano-Film)
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Abstract
In the present article, we will report research results about the synthesis of solubilized graphene by the
chemical exfoliation of graphite, and its application to organic thin film semiconductor devices.
Chemically oxidized graphite powder was dispersed in water, and it was exfoliated by sonication or by

repeated centrifugation and washing processes to obtain graphene oxide (GO).

Successively a GO film was

fabricated by coating a substrate with the GO solution, and it was chemically and thermally reduced to
produce a highly conductive graphene film. Operation of organic thin film solar cells, which make use of
the graphene films as their transparent electrodes, has been demonstrated. Good operating performance of
organic thin film field-effect transistors, which have graphene source/drain electrodes, is also demonstrated.
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Fig. 1 Crystal structure of graphite.
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Fig. 2 Schematic view of the fabrication process of
graphene oxide.
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Fig. 3 Schematic view of the production of graphene
by the reduction of graphene oxide.
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Fig. 4 Schematic view of an
organic thin film solar cell
fabricated on a graphene
transparent electrode.

Fig. 5 AFM image of a
spin-coated graphene oxide
thin film on a quartz glass
substrate.
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Fig. 6 Optical transmittance spectrum of a
graphene transparent electrode for the organic
thin film solar cell.
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Fig. 7 J-V curves of a P3HT/PCBM thin film solar
cell fabricated on a graphene transparent electrode.
Light: under the illumination of simulated solar light
(AM 1.5G, 100 mW/cm?), Dark: no illumination.
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Fig. 9 Output characteristics of the P3HT thin film FET
with graphene source/drain electrodes.
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