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Ceramic Monoblock Dual-Band Cavity Filter Using Non-Resonant Star-Junction
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Abstract

This letter proposes a design method for a ceramic monoblock dual-band cavity filter using a non-resonant star-junction structure.
The proposed junction structure facilitates the extraction of the required external quality factor (&),) for filter specifications by
establishing inductive coupling between the probe and the resonator through a metal bridge and hole configuration. This structure offers
high design flexibility, as it can be implemented various shape of metal bridge such as tapered line or stepped structure and support
both coaxial probe and planar transmission lines transitions. Simulation results shows the ceramic monoblock dual-band filter realized
by the proposed junction structure greater than 20 dB of return loss in the passbands of 1,710~1,785 MHz and 1,920~1,980 MHz,
as well as better than 75 dB of isolation (|.S,;|) in the 1,805~1,880 MHz.
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Table 1. Specification of the designed dual-band filter.

Dual-band filter

CH 1 filter CH 2 filter

Passband (MHz)

1,710~1,785 1,920~1,980

Return loss (dB) >20

Isolation(| S,,|, dB) >75 @ 1,805~1,880 MHz
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Fig. 1. Optimized coupling topology diagram.
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Fig. 2. Proposed non-resonant star-junction structure.
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Fig. 3. H-field distribution when the proposed junction
structure coupled with coaxial probe.
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Fig. 4. @, respect to metal bridge height and position of hole.
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Fig. 5. Various shape of the proposed junction structure.
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Table 2. @, and resonant frequencies of each structure.

Structure Q.1 /1 &, - />
(GHz) (GHz)
Tapering 23.6 | 1.742 | 30.8 | 1.952
Stepped 235 | 1.742 | 30.8 | 1.952
Diagonal connection 232 | 1.742 | 30.7 | 1.953
Bend ractangular 23.1 1.742 | 30.6 | 1.952
GCPW transition 23.1 1.742 | 30.8 | 1.952
CPW transition 232 | 1742 | 30.7 | 1952
Microstripline transition | 233 | 1.742 | 30.8 | 1.952
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Fig. 6. Designed ceramic monoblock dual-band cavity filter.
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Table 3. Perfomance summary of the published dual-band or multi-band cavity filters and duplexers.

Ref. Junction type Order Size (mm’) Isolation €, /O compatibility
[2] Resonant junction 32 110x50x8 >68 dB 19.8 Stretchable coaxial probe
[3] Resonant star-junction 65 216x216x15 >75 dB | 1 (air) Typical coaixal probe
[7] Non-resnonant _star-junction 8 57.44x21.88x4.1 >66 dB 20 Typical coaxial probe
This . Typical coaxial probe,
- - >

work Non-resonant star-junction 14 55%42.13x7.5 75 dB 18 GCPW, CPW, microstrip line

0 = sign of a dual-band diplexer based on coaxial monoblock
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Fig. 7. S-parameters from Initial and optimized coupling
matrices and EM-based optimized dual-band filter.
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