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Abstract:

Design and development of microwave filters and networks proceed from strong
theoretical underpinnings, with readily-available theory (and software) covering such
diverse areas as circuit topology, electromagnetic radiation and coupling, thermal and
mechanical properties of materials, mechanical resonances and finish characteristics.
Given all of the available theory, it falls upon the developer to properly apply relevant portions of this wide-ranging
chest of knowledge, with an artistic touch (the “blackmagic” aspect of design), with constant awareness of the situational
constraints upon economics that differentiate between science and engineering in the real world. A wonderful tool that
has developed over the last decade is the artful use of simulation tools to substitute for earlier lab-based cut and try. In
a development mode, the designer is usually faced with having to achieve performance that is just marginally possible.
This is because the users of filters and networks are also rather good at simulating what can be done, and consequently
write requirements with almost no margin. It is thus important for designers to be more sophisticated in the use of
available tools and to develop ever-better models for analysis and prediction, as well as new syntheses not available
(yet) to the specification writer. This will save the designer from sweating-out performance, after investing days, weeks
or months in design of something that really cannot quite do the job, at room ambient conditions or over some range of
temperature, altitude, humidity, high power, etc.. In this talk, | will present examples showing how simulation tools have
been used to eliminate lab cut-and-try (multiple prototypes) and to squeeze the last gasp of performance out of certain
filters. Examples of high power bandpass, high power notch filters with wide stopbands, and notch filters with wide
passbands will be presented. We will present the idea of validating models to ensure that sufficient model complexity
is contained so as to enable accurate predictions. It is hoped that the listener will develop an appreciation for the cost-
savings associated with the idea of using well-validated simulation models in lieu of the lathe (and other tools).
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