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Analysis and Determination of Equivalent circuit of E-plane
Metallic Strip in Rectangular Waveguides

H. Oraizi Faculty of Electrical Engineering, Iran University of
Science and Technology, Narmak, Tehran, Iran
T. Pakizeh Faculty of Electrical Engineering, Iran University of

Science and Technology, Narmak, Tehran, Iran

Abstract

Discontinuities are used to produce impedance and transfer functions in microwave devices. Various types of
filters, phase shifters, mixers and high frequency oscillators may employ some kind of discontinuity. The
longitudinal E-plane metallic strip is the main part of pure metal insert (PMI) and fin-line filters. In this paper,
the least squares boundary residual method (LSBRM) is employed as an effective procedure for the analysis of
longitudinal E-plane thick and thin metallic strips inside waveguides. The fields inside every section of the
waveguide are expanded in terms of modal functions. Then, the boundary conditions on the tangential electric
and magnetic fields over the waveguide interfaces (together with a weighting factor) are used to construct an
error function. The minimization of the error function determines the amplitude of the excited modes and finally
the equivalent circuit of the metallic strip. The numerical results obtained by the computer simulation agree very
well with those derived by other methods, in cases available in the literature. The present method is effectively
employed for the design of microwave band pass filters.
Key words: Discontinuity, E-plane fin, LSBRM, Mode matching, Modal expansion, Waveguide

filter.
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