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Design of the Miniaturaized UHF Bandpass Filter with the Wide
Stopband Using the Inductive-Coupling Inverters and Metamaterials
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Abstract

This paper presents a novel bandpass filter design method for suppressing spurious response in the GSM band and
effectively reducing the overall size with the unbalanced-conditioned metamaterials. Compared to the conventional
bandpass filters based on half-or quarter-wave resonators, the CRLH(composite right/left-handed) bandpass filter works
excellently in harmonic-suppression by 40~50 dB and 80 %-miniaturization using the zero-order resonators bridged
by Incductive-coupling Inverters suggested first time. The proposed technique, with the equivalent circuit and dispersion
diagram, is validated by performance predictions and experiments,
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Fig. 1. Dispersion diagrams for RH and CRLH lines.
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(b) CRLH resonator
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Fig. 2. Equivalent circuits of RH and CRLH reso-
nators.
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(a) Proposed geometry of the CRLH resonator
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Fig. 3. Schematlc of CRLH resonators combined by
inductive coupling inverters.
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Table 1. Physical dimensions of the CRLH resonator.
CRLH #37] 1 CRLH #3171 2
I 7.68 mm 3.98 mm
We 1.8 mm 1.8 mm
I 15.92 mm 22.7 mm
Ws 0.4 mm 0.4 mm
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Table 2. Equivalent circuit elements of the CRLH re-

sonator.
CRLH 377 1 CRLH ¥77) 2
Li 6.24 nH 4.88 nH
G 0.32 pF 0.12 oF
Cr 247 pF 2.03 oF
L 8.76 nH 12.26 nH
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Fig. 4. Equivalent circuit of the proposed filter with
CRLH resonators combined by inductive cou-
pling inverters.
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Fig. 5. Comparing the 3D simulation to the equivalent
circuit on the proposed filter with CRLH re-
sonators combined by inductive coupling in-
verters.
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Fig. 9. Fabricated CRLH GSM BPF.
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Fig. 10. Comparing the 3D simulation to the measu-
rement of the fabricated CRLH resonators
combined by inductive coupling inverters.
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