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Abstract: Single Josephson junctions, which are of
cross type, of 30 mm x 50 um were fabricated under
several oxidation conditions to investigate
controllabilities of critical current density (Jc) with
the standard KRISS processes. Congidering that the
self-field effect suppresses the observed critical
current (Ico) at high Jc region, we could reasonably
estimate Jc values from [-V ohservations. The
dependence of the obtained Jc as a function of
exposure, which is equal to pressure (P) times time
(t), was well fitted to a curve of Jc ~ (Pt)-0.34.
The maximum Jc value at the controllability margin
was found to be 3 kA/om  with the current
equipment set up.
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Fig. 1. Equivalent circuit of a generic tunnel
junction.
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Fig. 2. Layout of the single Josephson
junction.
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Fig. 3. Fabrication process of Josephson
junction:(a) PR deposition for lift-off of ground
plane. (b) Ground plane (Nb) formation. (c¢)
Dielectric layer (SiO2) deposition, (d) SIS sandwich
formation by lift-off, (e) Dry etching of Nb
counter electrode and wet eching of Al/Al:Os, (f)
Self-aligned deposition of SiO2 insulation, (g) PR
patterning for lift-off of Nb wiring and surface
cleaning of counter electrode, (h) Nb wiring layer
deposition, (i) Resistive termination (PdAu)
deposition.
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Fig. 4. Typical I-V characteristics of single

junctions: (a) Jc(c]co) = 0.1(0.067) kA/ci,

1.5(0.52) kA/ar, (c) 3(0.79) kA/cr. Here, J. was
obtained from observed V. using (2). J., was
obtained from observed critical current.
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Fig. 5. J. vs. ox1dation cipusure relations.

solid squares are experimental observations.

solid triangles are estimated one from (2),
empty squares are from reference (7).
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