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Introduction - Traditional Filter Synthesis

…The majority of modern microwave filters are designed by using the insertion-loss method, whereby the amplitude 
response of the filter is approximated by using network synthesis techniques that have been extended to accommodate 
microwave distributed circuit elements. A general four-step procedure is followed: determination of filter specifications, 
design of a low-pass prototype filter, scaling and transforming the filter , and implementation (conversion of lumped 
elements to distributed elements)…
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A group of traditional filter designers…

BP



Introduction - Prototype Filter Networks
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Introduction - Prototype Filter Networks
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Introduction – The Coupling Matrix
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Introduction – Modern Filter Synthesis (example)
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Courtesy of  Guided Wave Technology
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System Analysis
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System Analysis – Optimisation
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Filter Realisation – Coupling Extraction
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Coupling coefficients can be calculated from (MYJ) External Q-values can be calculated from (Ness)

B*CwD B� CwD

Coupling Extraction – Theory
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[1] G.L. Matthaei, L. Young and E.M.T. Jones, Microwave Filters, Impedance-Matching Networks and Coupling Structures. 
New York: McGraw-Hill, 1964 

[2] John B. Ness, A Unified Approach to the Design, Measurement, and Tuning of Coupled-Resonator Filters. IEEE 
Transactions on Microwave Theory and Techniques, vol 46, No 4, April 1998
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Coupling Extraction – Implementation
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Coupling Extraction – Port Re-normalisation
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Coupling Extraction – Implementation
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Coupling Extraction
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Coupling Optimisation
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Verification – Virtual Tuning
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Coupling Extraction – Parasitic Couplings
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Port Tuning
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Port Tuning
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Summary
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