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Compact and Low Insertion Loss Dual-Mode Resonator
and Its Applications for Switchable Filters
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Abstract

In this paper, a compact dual-mode filter structure without coupling gaps is proposed. The novel design is achieved
by embedding a pair of equal crossed slots and spur-lines. Without coupling gaps between feed lines and patch

resonator, the new filter can provide low insertion loss. It is found that this design has wide coupling range for

dual-mode operation. It means that these characteristics of the proposed filter can reduce uncertainty in fabrication. By

using two PIN diodes mounted inside a pair of spur-lines, the proposed structure works as a switchable filter. Also,
it has a size reduction of about 34.7 %, compared with conventional dual-mode filters.
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Fig. 1. (a) Conventional dual-mode filter with the
crossed slots'"", (b) Proposed dual-mode filter
with the crossed slots and spur-lines.
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Fig. 2. Simulated results of dual-mode filter with the
different lengths @ (a) Insertion loss, (b) Re-
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&g Zo}. Zo| a7t Ao{ o) wel ofef Fie F
A3 A4 iy, R 2R 2832 AY o
8-g ) otk oje] wat spur-line®] Zo] a7t
108 mm¥ o 1722 %G % 3-dB T Zo] 13.6 mm
d of 23.65 %7HA] F7HEkSTh oldf, AUEAE -
09dB A= 7|&9] T2 ¥la] ¥ -8 Vel
T 9lomn, 70| a9 Wale] BE HYEAE A
H3l7h e [EIDE ALE-3le] AlE#ojdd 2
3 o)FZREE 9 & UE Zol ey HY 49

-10.8 mme} 13.6 mm Ateld& & & AATH ol F

PR F P2 2L FHF QG 2L 79
< Mgl AAEATE A4S s B, o
FEE9 BN AL & Qe Ay At AE
FZROE As T2 o He Held ke
RAg BoErh

9 32 gk Z9] spur-lined] 4ol ¢'% 12 mmE
AN L, 2 & £ spur-lined] ZolE 10 mm

303



BETHKS

BWEE F 158 FI5 20045 38

10}

Magnitude [dB]
3

8

20

I8 3. Spurlined] o] a9 W) BE ) A49IE
PEFORIZE FLIEY:
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Fig. 10. Photograph of fabricated dual-mode filter.
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