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Design of Reconfigurable Resonator with Cross Polarized SRR
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Abstract We implemented double-negative metamaterials using cross-polarized split-ring resonators in a microstripline.
The split-ring resonators comprised quad ring structures and were connected with the microstripline in series.
Four different structures, with the shorted rings in varying locations, were fabricated to demonstrate
reconfigurable band-pass characteristics. The effective permittivities and permeabilities were extracted using the
Ziolkowski method. Excellent agreement between the developed circuit model and the measurement was
observed up to 10 GHz.
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[Fig. 11 Proposed cross-polarized SRR filter structure.
(a) microstripline with quad rings SRR
(b) Reconfigurable SRR structures with four
artificial switches
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[Table 1] The state configurations according to the
shorted split rings

States Switch 1 | Switch 2 | Switch 3 | Switch 4
0 OFF OFF OFF OFF
1 OFF ON OFF OFF
2 OFF OFF ON OFF
3 OFF ON ON OFF
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[Fig. 2] Simulated surface current distributions of all
the states.
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[Fig. 3] Measured insertion and reflection loss.
(a) Measured insertion loss.
(b) Measured Reflection loss.
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[Fig. 4] Equivalent circuit of reconfigurable SRR filter.

[Table 2] Extracted component values in Fig. 4
(units: nH, fF)

States Lext/Cext Lin/Cint Cm Ceoup
0 6/20 4/20 35 50
1 6/18 2.3/6 0 50
2 6/20 4/20 22 50
3 6/18 2.3/6 0 50
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[Fig. 5] Comparisons between the measurements (—) and
extracted circuit simulation (:--*)
(a) permittivity
(b) permeability
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