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Graphene Quantum Dot Interfacial Layer for Organic/Inorganic Hybrid
Photovoltaics Prepared by a Facile Solution Process
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Abstract  This paper reports that the electronic properties at a P3HT/TiO, interface associated with exciton
dissociation and transport can be tailored by the insertion of a graphene quantum dot (GQD) layer. For donor/acceptor
interface modification in an ITO/TiO,/P3HT/Al photovoltaic (PV) device, a continuous GQD film was prepared by
a sonication treatment in solution that simplifies the conventional processes, including laser fragmentation and
hydrothermal treatment, which limits a variety of component layers and involves low cost processing. The high
conductivity and favorable energy alignment for exciton dissociation of the GQD layer increased the fill factor and
short circuit current. The origin of the improved parameters is discussed in terms of the broad light absorption and

enhanced interfacial carrier transport.
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. The current-voltage curves of a graphene
quantum dot(GQD) film. The inset shows a
schematic
structure. (width :

diagram of the test device
5 mm, length : 20 pm)
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Fig. 2. AFM image of GQD film on the SiO, substrate.
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Fig. 3. Cyclic voltammogram of GQD (a) and ferrocene
(b) obtained at potential scan rate of 50 mV/s.
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Fig. 4. (a) Ultraviolet-visible absorption spectra of
GQDs. (b) Device structure and energy
diagram of P3HT/GQDs/TiO; solar cell.
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cell.
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