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Modeling of Multimode Interference Electro-optical

Switching Structures on a Semiconductor Substrate

By
Eng./ Hatem El-Sayed Hany El-Refaei

Abstract

A new rigorous modal analysis is proposed for analyzing multimode interference
(MMI} structures. This technique is based on describing the optical field in the input
and output waveguides by their guided and radiation modes while in the multimode
section by its guided modes onmly since usually it supports large number of them. We
account for the reflection occurring at both input and output interfaces by considering
the continuity of the electric and magnetic fields. Hence we could define a transmission
and reflection matrices for each interface. The formulation of the propagator in matrix
form enables us to account for the multiple reflection inside the structure. We finally
achieve an analytical formula for transmission and reflection matrices that relate the
input modes’ amplitudes to the transmitted and reflected modes’ amplitudes taking
multiple reflections into account. This technique is adequate for both strong and weak
guiding structures. It shows results that resemble experimental published data. It shows
also good results in comparison with Beam Propagation Method (BPM) for weak
guiding structures and Self Imaging Technique (SIT) for strong guiding structures. This
technique could also predict short distances for the multimode section for new self
images using weak guiding structure that are verified by the BPM and ray optics.
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