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Application of Graphene in Semiconductor Optoelectronic Devices
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Abstract: Graphene, as a multifunctional two-dimensional nanomaterial, has inspired the
considerable interests on its application in novel nanodevices. In this paper, the optoelectronic func-
tion of the complexes of typical semiconductors and graphene was reviewed based on the
graphene’s advantages of transmission, flexibility, turnable energy bandgap, and high elec-
tron mobility. It presented the representative application of graphene in inorganic and organic
light-emitting diodes, solar cells, and nanogenerators. It is expected that graphene would
play an important role for further nanometer sized electronic and photonic devices in the post-
Mole era.
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Fig.1 (a)2-dimensional atom structure of graphene, (b)

lattice unit, and (¢)SEM image.
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Fig.2 (a) Schematic diagram of thin film LED fabrication

and transfer from graphene substrate to others, (b)
luminescent images of the LED on graphene and

transferred to glass, metal and plastic.
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Fig.3 (a) Schematic diagram of OLED with graphene as

anode, and (b) its EL spectra.
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Fig.4 (a) Schematic diagram of graphene-Si solar cell

and device image, and (a) photovoltiac response.
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Fig. 5 Fabrication process of a fully rollable nanogenerator.

(a) graphene growth on Ni coated Si substrate; (b)
transferring graphene onto a flexible polymer sub-
strate; (¢) growth of ZnO nanorod arrays; (d) in-

tegrating another graphene film.
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Fig. 6  Output characteristics of the fully rollable nano-
generator. (a) Polarity of the output current and
intensity, and (b) current response before and

after rolling.
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