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Fig. 1. Geometry of the proposed broadband bandpass fil-
ter prototype: (a) The whole structure; (b) the hourglass-

shaped SSPPs unit cell structure; (c) interdigital structure.
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Fig. 2. Simulated S-parameters: (a) Without loading the

cross-finger capacitor structure in the middle of SSPPs unit;

(b) the designed broadband bandpass filter.
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Fig. 3. Geometry of the proposed dual-bandpass filter with
loaded IDCLLRs: (a) The whole structure, (b) the ID-
CLLRs and its equivalent circuit diagram.
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Fig. 4. (a) The simulated transmission coefficients of the IDCLLRs with different finger lengths ., (b) the simulated S-parameters of

the proposed dual-bandpass filter.
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Fig. 5. Equivalent circuit of the proposed dual-bandpass filter with two IDCLLRs.
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Fig. 6. Comparison of S-parameters obtained from EM sim-
ulation and LC circuit simulation.
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Table 1.  Dimensional parameters of the proposed dual-bandpass filter.

ZH wy Wy w3 g 9 92 a b c
{E /mm 3.0 14.9 60.0 0.1 0.1 0.3 4.1 7.5 14.5
M ! w s L l I l I l
{H/mm 1.5 0.2 0.2 0.1 3.0 0.1 7.8 2.3 1.0
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Table 2. Simulation versus measured data.
f,/GHz TLyax/dB RLyax/dB FBW/% HEAMIH
)5 B (Sim.) 1.95/3.31 -1.25/-1.20 -14.3/-10.8 46.7/19.6 -40 dB@ 4.77—7.48 GHz
M2 (Mea.) 2.01/3.15 -1.31/-2.50 -14.1/-11.1 51.7/19.0 -35 dB@ 4.30—7.70 GHz
3 SRR RGE N IR AR AT L
Table 3. State-of-the-art dual-bandpass filter comparison.
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2] 1.57/2.38 1.2/2.0 9.9/6.5 -30 dB@ 2.6—5.1 GHz i
[4] 4.16/7.22 0.4/0.7 48.1/34.9 —20 dB@ 8.6—9.0 GHz &
[8] 2.30/3.20 1.1/1.7 11.3/9.4 -20 dB@ 3.4—4.0 GHz =
[12] 2.40/5.20 0.4/1.0 10.6/13.5 15 dB@ 5.8—12.4 GHz i
[14] 0.19/0.27 1.75/1.1 1.6/2.1 -25 dB@ 0.27—0.33 GHz =
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2.53 GHz, 7 N i KAH AFE R 1.3 dB, fK
BEAAE N -14.1 dB; 55 2 347 WLl 2.85—
3.45 GHz, 87 Wi KA\ ABFER 2.5 dB, KMl
WEFER-11.1 dB. ILAb, 7F 4.3—7.7 GHz AR
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Abstract

In this paper, a dual passband filter with spoof surface plasmon polaritons (SSPPs) and interdigital
capacitance structure loaded on a coplanar waveguide (CPW) is proposed. First, the hourglass-shaped SSPP
unit-cell structure and the interdigital capacitor structure are introduced on the coplanar waveguide
transmission line to obtain high fractional bandwidth and low insertion loss passband characteristics. Then, a
dual passband filter is formed by loading the interdigital capacitor loop resonator to excite the trapped waves.
The simulation results show that the proposed dual passband filter has excellent upper sideband rejection and
dual passband filtering performance. The fractional bandwidths of the two passbands of the design are 46.8%
(1.49-2.40 GHz) and 15.1% (2.98-3.63 GHz), respectively, which can achieve more than —40 dB rejection in a
range of 4.77-7.48 GHz. The upper cutoff frequency and lower cutoff frequency of the two passbands can be
independently regulated by changing the structural parameters of the proposed filter. In order to gain a more
in-depth understanding of the operating principle of the dual passband filter, the corresponding dispersion
curves and electric field distribution, LC equivalent circuit analysis are given. Finally, the prototype of the
designed filter is fabricated according to the optimized parameter values. The experimental results are in good
agreement with the simulation ones, indicating that the proposed dual-passband filter is of great importance in

implementing microwave integrated circuits .
Keywords: dual-bandpass filter, spoof surface plasmon polaritons, interdigital capacitance structure
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