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Evanescent mode waveguides allow for more compact microwave component design in 
comparison to the traditional fundamental mode waveguide technology. Evanescent 
waveguides can be integrated into a dielectric substrate in order to further reduce the mass and 
volume. Unfortunately, traditional realization methods used in the standard evanescent 
waveguides are often not directly applicable to substrate integrated waveguide (SIW) 
technology due to dielectric filling and small height of the waveguide. In this work, one of the 
realization methods of evanescent waveguides using lumped elements is considered. In 
contrast to other methods described in the literature, it avoids etching split ring resonators in 
the metal layer of the SIW. The filters presented here use varactors as tuning elements. The 
varactors (as well as DC decoupling circuits) are mounted on the surface of PCB bringing the 
lower metal layer of the waveguide to the top layer with metalized via holes. 
 
The present filters are analyzed using models based on impedance matrix representation. The 
developed models allow computationally efficient and relatively accurate prediction of the 
filter behavior in a wide frequency range (at least up to frequencies below the cut-off of the 
second propagating mode). 
 
This work investigates the applicability of the evanescent SIW approach to tunable filter 
realization. The advantages and disadvantages of the approach are analyzed. As an example, a 
second order microwave filter is designed, fabricated and tested in order to validate the 
developed filter models as well as the implemented realization method. The filter structure as 
well as its tuning are shown in Figure 1. 
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Figure 1. Example of a substrate integrated waveguide (SIW) tunable evanescent filter                 
(a) schematic representation, (b) realization, (c) scattering parameters. 
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