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A Miniaturized 2-pole Bandpass Filter with Attenuation Poles
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Abstract

A novel miniaturized 2-pole band pass filter(BPF) is proposed and it has an overlapped hairpin and slot structure
on the upper and bottom plane of microstrip lines. Due to the overlapped structure of a hairpin and a slot, the size
of the proposed BPF is quite smaller than that of a general BPF having coupled lines. The size of the proposed BPF
is reduced to 33 % comparing with the conventional A/4 coupled BPF. The attenuation is improved by controlling
the attenuation poles properly using the proposed structure. The proposed 2-pole BPF is fabricated with a narrow
bandwidth(69 MHz) at center frequency, 1.9 GHz, which is difficult to make that narrow bandwidth in the conventional
coupled lines due to impractical spacing. The design method in this paper can be applied to the design of other
microwave circuits to reduce the size and improve the performances.
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(a) Overlapped overall structure

(b) 71 QRelN e Holw M2
(b) Hair-pin resonator on the top plane
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(c) Slot line on the ground plane
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Fig. 1. Structure of the proposed 2-pole BPF(w=2.2
mm, wi=1.7 mm, w3=2.0 mm, s=0.3 mm).
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Fig. 2. Simulated characteristics of the hairpin and the
slot line.
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Fig. 3. Equivalent circuit using a ring resonator.
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Fig. 4. Simulated results of the proposed BPF.
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Fig. 5. Measured performances of the proposed 2-pole
BPF.
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Table 1. Summary of the performances of the 2-pole

BPF.
N2 e Freq. Retum loss | Att. Freq.
2-pole BPF | [GHz] [dB)] [GHz]
Circuit f1=1.88 ” fnl=1.68
Simulation 2=1.95 m2=2.4
EM f1=1.86 2% fnl=1.62
Simulation 2=1,93 fn2=2.42
f1=1.87 fnl=1.6
Measurement £=1.94 18 f12=2.44
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Table 2. The characteristic comparison of the proposed and a A/4 coupled line BPF.
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Fig. 6. Measured result of the conventional 2-pole
coupled line BPF.
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Fig. 7. Photo of the proposed and a conventional 2-
pole BPF.
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