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RF identification and filter synthesis: a happy marriage?

Evi Van Nechel Yves Rolain
Evi.Van.Nechel@vub.ac.be Yves.Rolain@vub.ac.be

Vrije Universiteit Brussel

1 State of the art

Currently, filters at RF frequencies are designed using brute
force optimization. The drawback hereof is the lack of phys-
ical insight in and sensitivity knowledge about the obtained
design. On the other hand, classical filter synthesis meth-
ods [1] fall short to accurately realize the transmission line
based filters that are needed at RF frequencies.

In this work, we will try to bridge the gap between these
approaches. We propose a two-step procedure. First, a ge-
ometry dependent model set for an elementary transmission
line structure is identified. This model allows for an im-
proved realization of the filter. In a second phase, the model
structure is incorporated in the approximation of the filter
template. Hence, the filter synthesis becomes technology
aware.

2 A test case: the defective ground plane resonator filter

In a first phase, a demonstrator of the framework is aimed
at. We select the defective ground plane resonator filter as
an example because it is straightforward to slice it in ele-
mentary sections. Such a section is shown in Figure 1.
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Figure 1: Elementary section of a defective ground plane res-
onator filter. Left: cross-section. Right: top-view.

In the identification phase, we seek a scalable model for this
section, based on electromagnetic (EM) simulations. The
goal of this modeling is two-fold. On the one hand, it pro-
vides for a simulation model that is cheap to evaluate. On
the other hand, it enables to obtain physical insight in the
operation of the elementary section. This is crucial to deter-
mine the class of rational approximants describing the set of
realizable resonators. Remember that this is the knowledge
we want to feedback to the initial rational approximation
process.

To ease this understanding, we propose to extract a lumped-
element equivalent circuit model for the elementary section.
To this end, the topology proposed in the literature [2] is
extended to improve the model accuracy. First, an equiva-
lent circuit is extracted to model the first resonance of the
slot (Figure 2). The same topology can be used to model
the harmonics. In order to obtain a wideband model, these
structures at different resonances are simply cascaded.

Figure 2: Equivalent circuit for one slot resonance.

The model is very accurate at the excited resonances (error
at -35 dB). Therefore, the estimated model is usable in a
design context. At the non-excited resonances, however, the
model is less accurate (error at -20 dB). To deliver a first-
time-right realization, it is clear that the model needs some
fine-tuning at the non-excited resonances.

3 Conclusion

A first step is taken in the identification-aware synthesis of
microwave filters. A proof of concept is started for defective
ground plane structures. Initial results show the potential of
the proposed approach.
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