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Compact Bandpass Filter Using a Folded Ring Resonator
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Abstract

This paper proposes a compact bandpass filter using a folded ring resonator, which occupies an area, one-quarter the size of a
conventional ring resonator. For the filter design, circuit modeling is used to derive the coupling coefficients between the even- and
odd-mode resonances of the proposed resonator with the perturbation stub. The validity of the proposed filter is demonstrated by
designing and fabricating a two-pole bandpass filter with a 100 MHz bandwidth at the central frequency of 2.45 GHz.
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Fig. 1. The conventional schematic of BPF using a dual-mode
ring resonator.
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Fig. 2. Concept of miniaturing ring resonator.
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Fig. 3. The proposed folded ring resonator.
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Fig. 4. The coupling coefficient with respect to the stub
length.
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Table 1. Specification of the designed band-pass filter.

Filter type Chebyshev
No. of order 2
Pass band 2,400~2,500 MHz
BW(band width) 100 MHz
Return loss 12 dB
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Fig. 6. Lowpass filter prototype.
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Fig. 7. Simplified band-pass filter using J-inverters.
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Fig. 8. J-inverter equivalent circuit.
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Fig. 9. The equivalent circuit of folded ring resonator band-
pass filter.
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Fig. 10. The simulation result of equivalent BPF.
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(b) The photograph of the fabricated circuit
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Fig. 11. The designed BPF using the proposed folded 2-turn
ring resonator.
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Fig. 12. The simulation and measurement results of the de-

signed BPF(dash: measurement result, solid line:
simulation result).
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Table 2. The size comparison of the conventional ring re-
sonator and the proposed folded ring resonator.

Size(mm?) Ratio(%)
Basic ring 29.1x29.1 100
Folded ring 13.1x13.5 21
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Table 3. The comparison of simulation and measurement

results of folded ring resonator.

Simulation Measurement

B.W(MHz) 2,400~2,500 2,390~2,430

Insertion loss(dB) 35 4.8

Return loss(dB) 8.2 8.1

Atten. pole(MHz) 2,282, 2,800 2,120, 2,630
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