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Design of Compact Filters with Asymmetrical
Response Based on Dual-Mode Resonators for
Satellite Communications

This research is focused on the design of microwave filters with
asymmetric frequency response with a single transmission zero below or
above the passband. The procedure to design such filters in dual-mode
cylindrical cavities is presented. It is shown that while realizing filters,
especially with a transmission zero below the passband is quite
challenging, high-performance filters with transmission zeros either
below or above the passhand can be easily implemented in dual-mode
cylindrical cavity filters. Furthermore, it has been demonstrated that
changing the position of the transmission zero from below to above the
passband may be conducted with minimum changes in the configuration
and physical dimensions of the filter, thus can be performed only by
rotating the irises and cavities and using tuning screws, thus bypassing
the need for re-manufacturing the filter. To demonstrate the design
procedure, two filters are designed and simulated using full-wave
electromagnetic software. The simulation results very well match the
prescribed specifications of the filters.

Keywords: Asymmetrical Bandpass Filter, Cylindrical Waveguide Technology,
Dual-mode Filter
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4. Isolation
5. Elliptic
6. Chebyshev
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1. Low Earth Orbit (LEO)
2. Image Frequency Signals
3. International Telecommunication Union (ITU)
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3. Coupling Matrix
4. Generalized Chebyshev Filter
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1. Topology
2. Triplet
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4. Matlab
5. Fractional Band Width (FBW)
6. Lowpass Prototype
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3. Amari
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3. Cascaded Quadraplet
4. Triplet
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1. Similarity Transformation
2. Cross Coupling
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Dimensions Dimensions
of Filter 1 of Filter 2
Part Feature (TZ below (TZ above
passband) passband) in
inmm mm
S-1 coupling slot width 10.79 10.79
S-1 coupling slot height 0.5 0.5
Inter-cavity slot width 6.7 6.68
Inter-cavity slot height 1 1
Inter-cavity slot 6 -66.01 66.01
Inter-cavity slot P 90 -90
4-L coupling slot width 10.79 10.79
4-L coupling slot height 0.5 0.5
My, Screw thickness 2 2
Mo Screw length 1.76 2.02
Msq Screw thickness 2 2
Maq Screw length 2.02 1.77
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