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Microwave filters are key components in transceivers. Their performances impact on the transceiver 

performances. Being resonant structures, filters intrinsically have high losses. For that reason, it is very 

important the use of low loss technologies. Waveguide technology guarantees very low losses. Unfortunately, 

they are very bulky. On the other hand, microstrip technology allows for very compact structures but this is 

payed in terms of losses. Substrate Integrated Waveguides (SIW) can be considered a compromise between 

microstrips and waveguides, being much more compact that waveguides and having lower losses than 

microstrip. Generally, filters are the bulkier components in a transceiver. For this reason, their miniaturization is 

very important. 

 

Different strategies can be followed for SIW filter miniaturization. One of that consists in using Quarter Wave 

SIW technology (QWSIW).  This technology allows the reduction of 75% of the cavity footprint with respect 

regular SIW cavities. Indeed, as illustrated in Figure 1a, the electric field of a SIW cavity is not perturbed if 

magnetic walls are inserted along the cavity central axes. By cutting the upper metal plane of the SIW cavity 

and leaving the cut side open circuited, the abrupt discontinuity creates a capacitance that mimics the magnetic 

walls and this leave the field inside the remaining part of the cavity almost unvaried [1]. 

 

          

(a)                                                                      (b)                                                      (c) 

Figure 1. QMSIW technology. (a) Regular SIW and QMSIW. (b) 4-pole filter: manufactured Prototype [2]. (c) 

Filter response: comparison between simulations and measurements. 

 

By cascading the QMSIW cavities in a proper way [2], higher order filters can be obtained. In Figure1b, a four- 

pole filter in QMSIW is shown. The footprint of this filter is about 25% of that of a regular filter in SIW 

technology of the same order. The response of the filter is shown in Figure 1c. As can be seen, this kind of filter 

has the capability of generating transmission zeros that allows for responses with very sharp transition band. In 

this case the transmission zero is exploited to obtain a sharp transition in the upper part of the band.  
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