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Design of phase change optical switch based on dispersion
relation of rectangular waveguide
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Abstract: Rectangular waveguides are the most important elements in planar integrated optical devices, with their dis-
persion characteristics greatly influencing the device performances. In this study, Marcatili analytical method and modeling
method are used to calculate mode effective refractive indices and propagation constants for both stripe and ridge waveguides.
A design and optimization are discussed for the intrinsic transmission loss of on-chip waveguide devices. The results show
that guided modes exhibit higher effective refractive indices and lower propagation losses in ridge waveguides than those in
strip waveguides. An optimization design of phase change optical switch based on ridge waveguide exhibits a low insert loss
(IL) below 0.07dB, good extinction ratio of 15.73 ~17.70dB for TEO mode and 15.78 ~ 17.65dB for TMO mode, during
the work wavelength from 1520 ~ 1580nm. Such optical switches present low transmission losses and good polarization in-
sensitivity. The research will provide reliable basis for solving the dispersion characteristics of this simple rectangular planar
geometry such as optical switch and coupler for on-chip integrated waveguide devices.
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