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Investigation of plasmonic effect of graphene in the design of
the optical waveguides based logical gates

F.Salehi, Z.Alaie*

Electrical Engineering College, Islamic Azad University of Najafabad, Njafabad, Iran

Abstract: Logic gates based on optical waveguides have been implemented in recent years. The graphene-
based plasmonic effect is a novel effect that is discussed in this paper on nanostructure devices such as
semiconductor. In this paper, a logical innovation for the design of the logical gates AND and XOR has
been implemented as the basic components for the half adder circuit based on graphene plasmonic
waveguides. By applying the environmental parameters, the conductivity value at the chemical potential of
0.565 ev is obtained according to the conductivity equation of 0.936 x 10™. Due to the constant value of
the permeability of the vacuum, which is equal to one and the graphene thickness is equal to 0.7 nm, the
amount of the dynamic part of the dielectric coefficient at the 7 Grad / s work frequency is the approximate
value of 0.02. The wavelength of the input signal is 1.55 um in the chemical potential of 0.565 ev. After
applying the defined parameters of graphene under the plasmonic waveguide for the desired structure,
there are good results for responding to the logical structures in half adder circuit. The first designed
device is a graphene-based AND plasmon structure. The power factor of this switch is 0.98 for optimum
on state and 0.55 for off state. Then the structure of XOR is designed, whose power factor of this switch in
optimal conditions is 0.85 for on state and 0.02 for off mode, which a in comparison with previous works,

have maximum power transfer characteristics in the half adder circuit.

Keywords: Logical Gates, Plasmonic, Graphene.
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