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Abstract

In this paper, a fourth-order very narrow-band high-temperature superconducting filter with a
relative bandwidth of 0.8%. and insertion loss less than 0.7 dB is developed for the VHF band. The
filter is based on a Chebyshev prototype design and is fabricated from DyBCO, a 2-inch diameter
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magnesium oxide (Mg0) based high-temperature superconducting thin film material. The circuit
construction and electromagnetic field simulation of the filter are performed by using Sonnet
software. Equivalent circuit diagrams, theoretical curves, coupling matrices, physical circuits, si-
mulations and practical test results of the very narrow band filter are presented in the article.
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Figure 1. Equivalent circuit diagram of fourth-order superconducting filter
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Figure 2. Theoretical curve
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Figure 4. Comparison of coupling curves for the same spacing of SIR and UIR
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Figure 5. Plot of adjacent resonator coupling coefficient versus spacing
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Figure 6. Plot of external quality factor versus distance R
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Figure 7. Schematic diagram of high-temperature superconducting filter structure
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Figure 8. High-temperature superconducting filter simulation curve
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Figure 9. Fourth-order superconducting filter test results
B 9. MBS RS RE

DOI: 10.12677/0jcs.2022.111001 7 L5 RSt


https://doi.org/10.12677/ojcs.2022.111001

PUE

W 9 fvn. B SR A MR 45 AT E, PR A TAEMURN 119 MHz, #i ANHiFE4008 0.67 dB, 7idl
B FEARAT Ay 297 dB/MHz, =540l 269 dB/MHz, 4l m T 70 dB, ST EE . B RFE
F 10dB, HBETT1 30 dB ZEEEELK, AT I ZAR N TS B 1 2 DA KBS e IR S0 i g ke, B U8 BN
Hgn B4 50 Q, MRS SRR N ERAR .

5. &hig

KIS BT IR 25 45 H (VIR) £E S AL B (MQO) B ik b i i IRl 1 — XS i 809 0.8%0 H LA T
VHF SE I DU R e e 0B B es . SC g TR SRR G . BRI, M ERERE, Nl T i
FUEPASY PR B R S A R MREERERYT, Bk 7 I RESL, iR A vE. Al IAkE
VLR A S e Fa b ) 5 0 Jas RA IR s i —2ohk .

SE W
[1] Onnesh, K. (1911) The Resistance of Pure Mercury at Helium Temperatures. Communications Physical Laboratory

University of Leiden, 12, 1.

[2] Wu, M.K., Ashburn, J.R., Torng, C., Hor, P. H., Meng, R. L., Gao, L., et al. (1987) Superconductivity at 93 K in a
New Mixed-Phase Y-Ba-Cu-O Compound System at Ambient Pressure. Physical Review Letters, 58, 908.
https://doi.org/10.1103/PhysRevL ett.58.908

[B81 Wk, SN, ki, T, EAME. WA X BB M0 HE S IR B K], (GRS 8 %,
2020, 48(7): 82-85. https://doi.org/10.16711/j.1001-7100.2020.07.017

[4] ZERig, moORK, fTSL4E, FBH, #hM%), 2T, /SRR 52 m i SR AR ORI 0], T EREE: 5 ERE,
2013, 43(8): 1058-1064.

[6] kXK. UHF BTG WUR BRI it S5 05 B [D]: (AL 22 Arig 3], R : 2B T R%, 2020.

[61 BH, B, HE4. M VHF S 3% W as et A 0], s 274K, 2020, 36(6): 61-63+69.
https://doi.org/10.14183/j.cnki.1005-6122.202006013

[7]1 Hong, J.S.G. and Lancaster, M.J. (2004) Microstrip Filters for RF/Microwave Applications. John Wiley & Sons, Ho-
boken.

[8] Makimoto, M. and Yamashita, S. (1980) Bandpass Filters Using Parallel Coupled Stripline Stepped Impedance Reso-
nators. IEEE Transactions on Microwave Theory and Techniques, 28, 1413-1417.
https://doi.org/10.1109/TMTT.1980.1130258

DOI: 10.12677/0jcs.2022.111001 8 L5 RSt


https://doi.org/10.12677/ojcs.2022.111001
https://doi.org/10.1103/PhysRevLett.58.908
https://doi.org/10.16711/j.1001-7100.2020.07.017
https://doi.org/10.14183/j.cnki.1005-6122.202006013
https://doi.org/10.1109/TMTT.1980.1130258

	VHF频段极窄带高温超导滤波器的研制
	摘  要
	关键词
	Development of Very Narrow Band High Temperature Superconducting Filters in VHF Band
	Abstract
	Keywords
	1. 引言
	2. 理论计算
	3. 滤波器的设计
	4. 滤波器测试结果
	5. 结论
	参考文献

