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A Study on the Efficient Synthesis of Nonuniform Transmission Line
Filters using Zakharov-Shabat Coupled Mode Equation
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Abstract

Nonuniform transmission lines(NTLs) with the desired frequency response can be realized by synthesizing the
potential from the coupled mode Zakharov-Shabat(ZS) equation in the one-dimensional inverse scattering problem. In
this study, an efficient synthesis method using the ZS equations is presented for NTLs with arbitrarily specified
reflection coefficients which take the restricted potential. This method lessens the line length which plague conventional
design schemes using specific windows for reflection coefficients. Furthermore solving the ZS inverse transform
problem is simplified by adopting the successive approach instead of the conventional iterative method. The proposed
method is compared with the conventional method using specific windows by applying to design of dispersive NTL
filters, and verified by two-port analysis through the chain matrix,
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