JOURNAL OF SOUTHERN COMMUNICATION ENGINEERING
ISLAMIC AZAD UNIVERSITY BUSHEHR BRANCH

E-ISSN: 2980-9231

http://jce.iaubushehr.ac.ir

https://doi.org/10.30495/jce.2022.686991

Vol. 11/ No. 43/Spring 2022

Research Article

Design and Simulation of Voltage Controlled Plasmonic 4*1 Switch

Based on Graphene Ribbons

Tohid Kalantari, MSc Student! | Mahdi Zavvari, Associate Professor2

!Department of Electrical Engineering, Urmia
Branch, Islamic Azad University, Urmia, Iran,
kalantari.tohid@gmail.com

2Department of Electrical Engineering, Urmia
Branch, Islamic Azad University, Urmia, Iran
m.zavvari@iaurmia.ac.ir

Correspondence

Mahdi Zavvari, Associate Professor of
Department of Electrical Engineering, Urmia
branch, Islamic Azad University, Urmia, Iran,
Email: m.zavvari@iaurmia.ac.ir

Received: 9 November 2021
Revised: 24 November 2021
Accepted: 14 December 2021

Abstract

In this paper, a novel plasmonic optical switch based on graphene is
designed and simulated with better features and four channels. Each of
these channels has an equal width of 20nm which constructed from
graphene ribbons spaced at a distance of 30nm from each other. The
operation of device is based on the modulation of graphene chemical
potential in each channel by using applied voltage. This means that by
application of a proper voltage the transmission of input in every channel
can be controlled and hence the switching can be occurred. Performance
characteristics of this optical switch achieves a relatively high transmission
with very low loss at the frequency of 30THz. Also in this structure the
amount of crosstalk is remarkably low. This structure has been investigated
in different chemical potentials in which one of it’s best status occurs in
chemical potential of 0.4eV. All analyses and simulations have been
performed in Lumerical and MATLAB.
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Highlights

e  Voltage-controlled graphene plasmonic switch is presented.
e  Simple structure of switch makes a facile fabrication process.
e  Higher efficiency compared to previous structures.
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