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Tunable Filters Based on Spilt-Ring Resonaor and Its Electromagnetic
Band Gap
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Abstract Tunable filters with varactor-loaded spilt-ring resonant structure have been fabricated and the
electromagnetic bandgap tuning is achieved. The varactor is positioned in a gap of a single split-ring resonator or
between two split-ring resonators, and the filtering is tuned through capacitances modulation of the structure by
adjusting the bias voltage applied to the varactor. The frequency response function of the filter to electromagnetic
wave is numerically analyzed, and the physical principle of electromagnetic bandgap formation is explained. In order
to eliminate the magnetic resonant effect and close the gap of split-ring resonator, experiments are carried out. It is
found that the some bandgaps are resulted from magnetic resonance and some are resulted from electric resonance.
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Fig. 1 Diagram of two kinds of the tunable varactor-loaded split-ring resonator (VLSRR). (a) ¢, =1 mm, /, =12 mm,
(b) ¢;=0.2 mm, ,=7.4 mm, d=0. 2 mm
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Fig. 2 Photograph of the fabricated tunable filters. (a) Single-VLSRR. (b) double-VLSRR
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Fig. 3 Measured transmission coefficients S,; of (a) singlee VLSRR, (b) double-VLSRR under different bias conditions
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Fig. 4 Closed-ring resonant (CRR) medium corresponding to (a) single-VLSRR and (b) VLSRR
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Fig.5 Measured transmission coefficients S,; of CRR mudium corresponding to (a) single-VLSRR and (b) double-VLSRR
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Fig. 6 Effective permittivity, permeability, Re 2 and Im n of the (a) single-VLSRR and (b) double-VLSRR, respectively
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