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Fabrication of the interface-treated ramp-edge Josephson
junctions using Sr:AITaOs insulating layers
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We fabricated ramp-edge Josephson junctions with barriers formed by
interface treatments instead of epitaxially grown Dbarrier layers. Low-dielectric
SryAlTaOg(SAT) layer was used as an ion-milling mask as well as an insulating layer
for the ramp-edge junctions. An ion-milled YBa;CusOsx (YBCO)-edge surface was not
exposed to solvent through all fabrication procedures. The barriers were produced by

* structural modification at the bottom -YBCO edge using plasma treatment prior to
deposition of the top YBCO electrode. We investigated the effects of pre-annealing
and post-annealing on the characteristics of the interface-treated Josephson junctions.
The junction parameters were improved by using in-situ RF plasma cleaning treatment.
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Figure 1. SEM images of SAT surface and
cross-section.
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YBCO . SAT
1 energy density 2 J/em®
temperature 820 C 750 C
O, pressure 100 mTorr
target-substrate .
. 6.5 cm 55 ¢m
distance
substrate LaAlOs (100)

Table 1. Deposition condition of YBCO and
SAT thin film.

Figure 2. SEM images for the surface and
cross-section of a ramp-edge using two step ion

milling.
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Figure 3. (a) Critical temperature vs RF power
plot of bottom, top, 2 ym, and 5 gm junction, (b)
resistance vs temperature of 5 im junction plot

at various RF plasma condition.
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Figure 4. J. of the Josephson junction

as a function of temperature.
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