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Abstract - Samples of Nb/Al~-AlO«/Nb
tunnel junction with the size of 50 x50 m
were fabricated by employing self-aligning and
reactive ion etching technique. In the samples
with high-quality, V.. value (the product of the
critical current and subgap resistance measured
at 2 W) was 34 mV at the critical current
density J. = 500 A/cw’ and V, value (the gap
voltage) was 2.8 mV. In the higher J. voltage
fluctuation in the current rising at the gap
voltage was observed. The V., and J. value
were 8 mV and 900 A/cri, respectively.
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Fig. 1. Fabrication process of self- aligning
and reactive ion eftching technique. (@) The
fabrication of the Nb/AI-ALOy/Nb  structure.
(b) The patteming of the junction area by
RIE and wet etching of AVALOs (c) The
fabrication of the contact hole  without
registration after the deposition of insulation
(d) The deposition of wiring layer (Nb).
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Fig. 3. (a) I-V characteristic of a 50 m
x50 gm junction having J.=500 A/cr® and
Vm=34 av. (b) TFirst Fiske step is
observed at 210 . (a) Horizontal scale:
1 oV/div, vertical scale: 20 wmA/div. (b)
Horizontal scale: 100 W/div, vertical
scale: 100 pA/div.
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Fig. 4. I-V characteristics of a junction
having J:=900 A/er and V,=8 wmw. (a)
Horizontal scale: 1 mV/div, vertical scale:
15 mwA/div. Voltage fluctuation is observed
at the gap voltage. (b) Horizontal scale:
100 wV/div, vertical scale: 7.5 mA/div.
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