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Growth of high-T7. Superconducting Multilayer thin films and Fabrication of
Microwave Filter
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Abstract-For microwave device app-
lications, c-axis oriented high temp- erature
superconducting YBaxCu3O7s (HTS-YBCO)
epitaxial thin films on the r-cut sapphire
substrate(Al2O3) were prepared. In order to
reduce the lattice mismatch with a substrate
and to enhance the crystallity of HTS thin
films, CeO2 buffer layer on the r-cut sapphire
substrate was grown by the RF-magnetron
sputtering. The YBCO films on the CeO:
buffer layer were deposited wusing the
pulsed-laser depo- sition(PLD)method. These
HTS YBCO /CeO2/Al:Os multilayer thin
films(30 x 30 mm®) routinely exhibited a
critical temperature(T;) of 89 K from the R-T
measurement. Using HTS YBCO/CeOq

/Al20s multilayer thin film, We fabric- ated
and characterized the microwave passive
devices (planar type filters) with
cryopack-age such as the coupled -line type
low-pass filter (LPF) and the open-loop
meander type bandpass filter (BPF),
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Fig. 1. XRD patterns of CeO; thin films
as a function of deposition temperature
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Fig. 2. SEM micrograph of CeQOz thin films
as a function of deposition temperature.
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Fig. 3. SEM micrograph of YBCO/CeO,
thin films(@ 850 T)
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Fig. 4. R-T curve of YBCO/CeO: thin
films(grown @ 650 C and @ 850 T ).
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Fig. 5(a). Circuit pattern of 11-pole
coupled-line type lowpass filter.
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Fig. 5(b). photograph of fabricated
LPF
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Fig. 6. Measured results and simulated
results of 11-pole HTS lowpass filter
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Fig. 7. Structure of open loop meander
tvpe 6-pole band pass filter.
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Fig. 8 The EM-simulation results of
the HTS 6-pole bandpass filter.
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