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Photovoltaic Effects in Organic Semiconductor

CuPc/Ce depending on Cathodes
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Abstract

Organic semiconductors have attracted considerable attention due to their interesting physical
properties followed by various technological applications in the area of electronics and opto-electronics.
It has been a long time since organic solar cells were expected as a low-cost high-energy conversion
device. Although practical use of them has not been achieved, technological progress continues.
Morphology of the materials, organic/inorganic interface, metal cathodes, molecular packing and
structural properties of the donor and acceptor layers are essential for photovoltaic response. We have
fabricated solar-cell devices based on copper-phthalocyanine(CuPc) as a donor(D) and fullerene(Ce) as
an electron acceptor(A) with doped charge transport layers, and BCP as an exciton blocking
layer(EBL). We have measured photovoltaic characteristics of the solar-cell devices using the xenon
lamp as a light source.
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Fig. 1. Schematic the energy level of the PV
cell.
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Fig. 2. Current density-voltage characteristics of
the devices.
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Fig. 3. Open circuit voltage-illumination intensity
characteristics of the two PV cells.
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Fig. 4. Short-circuit current density-illumination
intensity characteristics of the two PV
cells.
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Fig. 5. Fill factor of the two PV cells as a
function of illumination intensity.
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Fig. 6. Power conversion efficiency of the two
PV cells as a function of illumination
intensity.
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