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Wave-Guiding Theory of Two-Dimensional Electromagnetic Structures and Its
Application to Planar Millimeter Wave curcuits
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Aiming a practical use for miniatured passive circuit components with
high-performance operating in microwave to millimeter wave ranges, the propagation characteristics of
guided modes in post-wall waveguides and post-wall waveguide based planar circuits were investigated both
theoretically and experimentally. For the theoretical study, we used an analytical approach based on the
T-matrix and lattice sums and a numerical code based on CIP algorithm, which have been developed by our
group to characterize two-dimensional electromagnetic bandgap structures. For the experimental study, we
designed the equivalent planar waveguides and circuit components working in microwave frequency by
applying a scaling rule, and measured their input-output characteristics by using the existing microwave
model experimental setup.
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