38 HsH HL T 5 AR 2 4R Vol.38 No.8
2024 4F 8 A JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 103 -

DOLI: 10. 13382/j. jemi. B2407336

EHETHWALIREES TR RBERKS

HFER O FROR SREL RN’
(1. b RAER S T4 KR 030051 ;2. FERHERHE RN AR AT #HE 266555)

o EAMEGM N TR 55 B FI0T (SSPPs ) il B I 45 A S il /K P45 55 1 TRl B, 152 113 4R T — 2GR 8 8 45
F/NEIAL, SSPPs S BEAHF G ARGE U D% o & 58, A AR BRI ST U il 25 P (% B JE 2540 55 SSPPs BB HRZS &, 01T T I TE
LERA %) SSPPs Z5H BT, SCIL T BLTE BT . A T FRTHIEDE AR AT AN KT BT X [l i Sk T ARG A, ﬁﬂ?ﬁJTﬁﬂﬁh«F
AR TERH A 9 25 GHz ALY 3F A= daly . 38 07 BRI B T A5 F ) G BURRPE S B T X SSPPs ﬁxﬂ@ﬁcﬂcwﬂ BT —4

I SSPPs W& 25 5HF 05 EAHT T RS HOT AN IR MRS YERE RIS . 3 FH F4B MM HIE T & ﬁéii@(MIM)%*@ﬂ@iﬁ
UEBERRIE T AR BE AT T &, 255 0o R UE AR Y 3—dB #RAEMIR A 10. 08 GHz,rﬂimE@mmiﬂ$ﬂiﬁ 33 GHz; 3@ P Ml
WAREAE T 15 dB, il ASRFEIR N 2. 6 dB; A i /NEEWRAE 11~35 GHz (ITE I P i AlC o 22. 98 dB, 1fij [8l i # #E7E 10~ 30 GHz
THINEA T 3 dB, HAE 10~34 GHz JE IG5 4 dB, AT % I 45 R 096 2 Bt 4R A, Al AN i ROR BAE 7T 5 1R
i (55 R A AR B R R LT 0 L R

KR N T3R5 B 00 o 5 I I8 2% ; s By

FE %S TN713". 4;TH89 XEkARIRTE: A ERirA&EFR>ERE, 510. 1050

Spoof surface plasmon polaritionsmicrostrip low-pass filter with wide stopband

Xu Haodong'*  Nian Fushun'® Deng Jiangin® Zhang Shengzhou’

(1. School of Instrument and Electronics, North University of China, Taiyuan 030051, China;
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Abstract: To address the issue of weak out-of-band suppression in traditional artificial surface plasmon ( SSPPs) microwave filters, a
miniaturized SSPPs wide-stopband microstrip low-pass filter featuring a novel butterfly structure is devised and fabricated. Firstly, by
integrating the fan structure in the conventional microstrip filter with the SSPPs theory, the butterfly structure of SSPPs is designed to
obtain a broader stopband. To enhance the out-of-band suppression level of the filter, an anti-directional arrowhead resonant patch is
introduced to suppress the parasitic passband at 25 GHz within the stopband. The optimal design of the SSPPs unit is accomplished by
simulating the dispersion characteristics of the unit structure. A complete SSPPs filter structure is designed, and the impact of key
parameters on the performance of the filter is simulated. The metal-medium-metal (MIM) structure of the filter is fabricated using F4B
substrate, and its performance is measured. The results indicate that the 3—dB cut-off frequency of the filter is 10. 08 GHz, with the
highest stopband frequency reaching 33 GHz. Return loss within the passband consistently exceeds 15 dB, while maximum insertion loss
within this range is measured at 2. 6 dB. Notably, minimum attenuation within the stopband measured at 22. 98 dB between 11~35 GHz,
with return loss generally exceeding 3 dB across the range of 10~30 GHz and peaking at 4 dB from 10~34 GHz. The test results of this
design meet the design index, the out-of-band suppression effect is ideal, and it can be integrated with mixers, signal generators, and
other devices to exert a superior circuit performance.
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Table 1 Reference values of relevant variables

i HE/mm AF Bfi/mm  BE H(H/mm
6 62° h2 1. 15 r 1. 66
d 4.3 h3 0.92 wl 0.41
dl 0.53 1 3.5 w2 0.1
d2 5.07 23 6.72 w3 0.12
h 8 13 21.5 w4 0.37
hl 0.19 14 0.5 wS 0.1
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Fig. 2 Dispersion curves of SSPPs units with two structures
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