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In this review paper we analyze substrate integrated waveguide (SIW) that has promising applications to planar
circuit components operating in the microwave and millimeter wave frequency range [1, 2]. The SIW is formed
by periodically distributed — usually metallic — posts. It allows the “planarization” of non-planar structures such
as conventional rectangular and dielectric waveguides and they can completely be integrated together with
planar structures onto the same planar substrate with the same processing or fabrication techniques.

We have developed a self-contained versatile, rigorous, and efficient formulation for SIW composed of the
perforated vertical posts inside the dielectric medium from the viewpoint of their use as highly efficient, small
sized devices that will be able to transfer the information at high speed and in high capacity from few GHz to a
few hundred GHz [3, 4]. Our special attention has been paid to the flexible realization of the passive devices in
substrate integrated technology such as band-pass, add/drop filters, ring resonators and couplers. The main
advantage of our work is that it covers as fundamental analysis of the SIW and circuits, as well as the
experimental investigations of the device. Particularly, our work is based on: a) development of the rigorous
formulation applicable to any configuration of the SIW and circuits; b) development of the numerical code that
is efficient in computation time as well as memory requirements and is applicable to the real models of the SIW
and circuits; c) experimental studies, design and fabrication of the multifunctional, integrated post-wall
waveguides and circuits.

Formulation is based on the lattice sums technique combined with the theory of images. The phase constants,
attenuation constants and the S-parameters of the SIWs and passive circuits have been analyzed. We have
proofed that the developed formulation is numerically slim and very fast and thus best suited to the optimization
problem for the advanced multi-functional, ultra-compact submillimeter passive circuit devices. The
optimization [5] of the SIW based circuits by properly adjusting the geometrical and material parameters of the
cylindrical inclusions has been studied.
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