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Abstract

This paper presents the development of a 22rd-pole high-temperature superconducting (HTS) wide-
band filter, successfully achieving the design and fabrication of a multi-order HTS wideband filter
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with arectangular coefficient of less than 1.2. The equivalent circuit, theoretical frequency response
curve, theoretical coupling matrix, design process, physical circuit structure, and simulation results
of the filter are provided, effectively addressing issues such as severe signal interference in the C-
band. Finally, a 22rd-pole HTS wideband filter was successfully fabricated on a 0.5 mm-thick lantha-
num aluminate (LaAlOs) substrate coated with DyBazCus07 (DyBCO) high-temperature supercon-
ducting thin film. The filter operates at a center frequency of 3950 MHz with a relative wideband of
15.19%, an insertion loss better than -1.4 dB, and out-of-band suppression exceeding -60 dB. The
measured results show good agreement with the simulations.
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Figure 1. Equivalent circuit of the filter
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Figure 2. The theoretical frequency response curve of the filter
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Hp, Kip=Ky1=0.1389, Ky3=Kz,=0.0996, Kz4=Ks3=0.0904, Kss5=Kss=0.0877, Kss=Kess=
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= 0.0832, Kiir = Kiz1i = 0.083, Kizts = Kiz1o = 0.0832, Kiz1s = Kiass = 0.0835, Kias = Kisie = 0.0839,
Kis,16 = K16,15 = 0.0846, Ki17 = Ki7,16 = 0.0852, Ki718 = Kig17 =0.0859, Kig19=Ki1918=0.0877, Kig20 = K20,19
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Figure 3. The structure of resonator of the filter
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Figure 4. Two types of coupling for resonators
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Figure 5. Coupling coefficient versus s
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Figure 6. Comparison of the two coupling types

Bl 6. mRa 73 AL

TR A N Bt A L el A i B R R E o ARGE AR AR MR AR R, SRS BRI o 4
g, XA EE R REVS I K AN AN B S 5 — MRS Z MR &, AR TR A BT EOR . B
BN ARSI AT e 7 AN 1] 7 s o Qe B (6) i 545 e«

f
Q=" (6)
BW—3dB
=30 F
=
g i
N—
9 !
g 36 | -3dB
E 4
&
~—— BW-3dB
2 _39 -
42 F
1 1 1 1 1
3000 3500 4000 4500 5000
Frequency (MHz)

Figure 7. Frequency response curve of Qe
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Figure 8. Physical circuit structure of the filter
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Figure 9. Frequency response curve of the filter
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Figure 10. Measured results of the HTS filter
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