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Optical Simulation of Graphene in Organic Solar Cells Using the 3D-
FDTD Method

Maral Mosallanejad, Gholam Hosain Haidari, Mohsen Ghasemi
Graphene can be used in a variety of technologies based on unique optical, thermal, mechanical and electronic
properties. In addition, its fabrication process and raw materials are cheap. This study investigates the optical
application of graphene in organic solar cells using the FDTD method. Graphene is a two-dimensional sheet of
carbon atoms in a burrow configuration, so modeling of its dielectric function is not performed using conventional
volumetric methods. The surface conductivity method based on the Kubo model with the possibility of defining
different layers of graphene was used in this study. The simulation results show that in the monolayer graphene
state instead of ITO and ITO/ PEDOT: PSS, the short-circuit currents were increased by 176 and 119%,

respectively, compared to the standard cell. Also, as the number of graphene layers increased, the short circuit
current in both cases decreased.
Keywords-Graphene, Surface Conductivity Model, Organic Solar Cell, 3D-FDTD
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