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Low Energy Consumption Plasmonic Modulator Based on Hybrid

Metal-Insulator-Metal Structure
Mohammad-Reza Rastegari, Sohrab Mohamadi Pouyan, and Abbas Zarifkar

mr.rastegari@shirazu.ac.ir, sohrab.m.pouyan@gmail.com, zarifkar@shirazu.ac.ir

Abstract- In this paper, a plasmonic modulator with low energy consumption based on Hybrid Metal-Insulator-Metal
waveguide is proposed. The modulator structure is composed of a Hybrid Metal-Insulator-Metal waveguide and Indium
Tin Oxide active material which results in good optical confinement and low energy consumption. Simulation results
show an energy consumption of 1.48fj/bit, extinction ratio of 17.54dB/um, insertion loss of 0.77dB/um and 3dB
propagation length of 171 nm at the wavelength of 1550 nm. Our design demonstrates a considerable reduction in
energy consumption and improvement in extinction ratio compared to previous works.

Keywords: Hybrid Metal-Insulator-Metal waveguide, Indium Tin Oxide, Plasmonic Modulator
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! Extinction Ratio

2 Effective Mode Index

® Transparent Conductive Oxides
* Epsilon

® Indium Tin Oxide

® Epsilon Near Zero
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