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Fig. 1. (a) Schematic diagram of the overall structure of the strip; (b), (c) steps for exfoliating YBCO thin film.
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Fig. 2. (a) Nickel based substrate; (b), (c) nickel based sur-
face under optical microscope.
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Fig. 3. (a) Exfoliated YBCO film and stick it to PI; (b) YBCO samples after corrosion of copper and silver layers; (c¢) corrosion in-

duced YBCO thin film adhered to silicon wafer; (d) sample after cutting is completed.
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Fig. 4. Physical picture of heat leakage sample.
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Fig. 5. (a) SEM image of YBCO microbridge device; (b) microbridge width; (c), (d) high resolution YBCO surface.
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Fig. 6. (a) 2G strip R-T curve; (b) R-T curve of YBCO thin film with copper and silver; (¢) R-T curve of YBCO thin film with
silver; (d) YBCO thin film R-T curve; (e), (f) T2, TO™ versus magnetic field variation curve.
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Fig. 7. (a), (b) IV test curves of different YBCO thin film

micro-bridge devices.
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Table 1.  Leakage heat value of low-temperature transmission lines in different institutions (12 cm, 40-4.2 K).
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Abstract

Low-temperature interconnection technology, especially radio frequency signal transmission in the 40-4.2 K
temperature range, is currently a focus of development. In this temperature range, the transmission line needs
to have as little insertion loss and heat leakage as possible. A processing method of preparing coplanar
waveguide flexible transmission lines by mechanically cold exfoliating superconducting tape thin films is
introduced in this work. Especially YBCO thin films deposited through MOD are more easily exfoliate directly
at room temperature. The superconducting transition temperature width of YBCO thin film after exfoliating
processing is 0.79 K. Although it is increased by 0.3 K compared with the transition temperature width of the
strip, the critical current density at 77 K and 0 T is 7.7 x 10° A/cm?, which is more than 75% of the critical

current density of the strip. The exfoliated YBCO thin

film is fabricated into a 12-cm-long and 1-cm-wide PI- Room YBCO (7 3
YBCO-PI three-layer structure transmission line, and temperature exfoliating N Y?CO ﬂiin film 51

the heat leak value is measured to be 0.238 mW in a i )e ‘
temperature range from 40 K to 4.2 K. Five signal g
channels are prepared on a lemwide YBCO thin film, | Micro bridge fabrication |
and the simulation shows that the crosstalk between - ‘& ' N
adjacent signal channels is < —40 dB, the insertion loss at YBCO-J, Iéefzkfs_l};?; Pfé):ﬁgéoi;ﬁfpﬁfft

9 GHz is < -2 dB, and the heat leak value of each arTkK, 0T 420“1211_1“‘1”12(1% «|| Ag YBCO

signal channel is 47.6 pW. Compared with the metal - QU
transmission lines currently used in this temperature <107 A/em® - 4T.6nW \ “PI )

range, the heat leakage is reduced by at least 5 times.

Keywords: YBCO thin film, flexible transmission line, interconnection across temperature zones
PACS: 74.25.F—, 74.25.—q, 41.20.—q DOI: 10.7498 /aps.74.20241583
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