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Many modern waveguide devices, such as dual-mode filters and diplexers, can be modelled considering
the whole circuit as a cascade of waveguide step discontinuities. Most of such discontinuities usually involve
waveguides with arbitrary cross-section defined by linear, circular and/or elliptical segments. A fast and accu-
rate procedure for the full-wave modal characterization of such arbitrarily shaped waveguides is based on the
Boundary Integral — Resonant Mode Expansion (BI-RME) technique well described in [1].

In this paper, we present a very efficient implementation of a full-wave modal analysis tool for arbitrarily
shaped waveguides based on the BI-RME theory. Novel computational and geometry capabilities have been
introduced with regard to the original implementation of BI-RME method [1]. For instance, our implementation
can accurately consider waveguides whose cross section is composed of circular and elliptical segments, since
they are not approached by straight segments. Furthermore, very strong efforts have been devoted to improve
the CPU effort required by the BI-RME method, specially for complex waveguides. Results provided by our
code are successfully compared in Figure 1 for the enclosed stripline and for a coaxial rectangular waveguide.
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Figure 1: Cut-off frequencies of a closed stripline and of a coaxial rectangular waveguide obtained with a commercial
code (1) and with our new efficient implementation (2).
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