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Bandpass Filter with Steep-Skirt Behavior Constructed by
Double Open-Loop Microstrip Resonators

Mikio TsuJi* and Hiroyuki DEGUCHI

(Received November 22, 2021)

This paper proposes microstrip bandpass filters consisting of a half-wavelength resonator and quarter-wavelength stubs set at

the center of the resonator. The proposed filter easily and compactly produces the bandpass characteristic due to the dual-mode

operation and also steep-skirt stopband behavior having attenuation poles in both outside regions of the passband. Furthermore this

filter structure can have dual-passband behavior by adding open stubs. Usefulness of the proposed filters is also verified from measuring

transmission characteristics of the fabricated ones.
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(a) Double open-loop resonator

(b) Equivalent resonator for the odd mode

(c) Equivalent resonator for the even mode

Fig. 1. Basic resonator shapes of the proposed filter.
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Double Open-Loop Microstrip Filter
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(c) Measured filter characteristics

Fig. 2. Filter characteristics of the basic structure with
a transmission zero in the high-frequency side of the

stopband.
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(c) Measured filter characteristics

Fig. 3. Filter characteristics of the basic structure with
a transmission zero in the low-frequency side of the

stopband.
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(c) Measured filter characteristics

Fig. 4. Filter characteristics of the proposed structure
with transmission zeros in both stopbands outside the

passband.
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Double Open-Loop Microstrip Filter

w= 26mm &= 0.2mm
a=01mm d= 04mm
c=05mm #h= 3.2 mm
f=1L.5mm b= 1.0 mm
g=08mm 5= 0.5mm
s1= 0.5 mm A= 3.0 mm
h= 4.0mm

B]

LS ]
=

B
[

Attenuation [d

Lh
=

3
=

4 6
Frequency [GHz]

10
(b) Transmission and reflection characteristics

Fig. 5. Filter characteristics of the structure directly
connecting two basic filters to make odd-resonance

passes common.
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Fig. 6. Proposed dual-band filter.
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Fig. 7. Filter characteristics of the structure producing

the passband in the high-frequency side.
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Fig. 8. Filter characteristics of the dual-band structure

shown in Fig. 6(a).
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(c) Measured and calculated reflection characteristics
Fig. 9. Filter characteristics of the dual-band structure

shown in Fig. 6(a).
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Double Open-Loop Microstrip Filter
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Fig. 10. Filter characteristics of the dual-band structure
with the open stubs at the input and the output ports to

suppress the spurious response.
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(a) Photograph of the fabricated filter
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Fig. 11. Filter characteristics of the dual-band structure

with the open stubs at the input and the output ports.
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