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Electrical Characteristics of Nb/Al-AlOx/Nb Tunnel Junction fabricated
with I. Values in the Range of 28 A/crt~940 A/cnf
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Abstract: Samples of Nb/Al-AlO:/Nb tunnel
junction with the size of 50 x50 um were
fabricated by using self-aligning and reactive ion
etching technique. In the high quality samples. the
Vm value (the product of the critical current and
subgap resistance measured at 2 mV) was 34 mV at
the critical current density of J.=500 A/crf and the
Ve value (the gap voltage) was 2.8 mV. For the
higher J: sample, voltage fluctuation at the gap
voltage was observed. The V., and J. values for
this sample were 8 nv and 900 A/cr, respectively.
Also, the relationship between critical current
density J: and specific normal conductance G of the
junctions with J: in the range of 28 A/ar~940 A/crt
was investigated.

Key Words: Josephson tunnel junction, critical
current density. voltage fluctuation
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Nb et 2
Fig. 1. Fabrication process of gelf-aligning
and reactive ion etching technique. (a) The
fabrication of the Nb/Al-Al:O:/Nb structure.
(b) The patterning of the junction area by

RIE and wet etching of Al/Al.O4. (¢) 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., 2. Critical current density (Jo) vs
gpecific normal conductance (G.=1/R,A). A
is the area of junction.
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Fig., 3. (a) [-V characteristic of a junction

having J.=500 A/ai and Va=34 uv. (b)
First Fiske step is observed at 210 V. (a)
Horizontal scale: 1 mV/div, vertical scale: 20
mA/div. (b) Horizontal scale: 100 @V/div,
vertical scale: 100 pA/div.
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Voltage fluctaation

(a)

‘Voltage fluctuation
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15 ma/div. (b) <FH: 100 w/div, 3 7.5 nA

Fig. 4. I-V characteristics of a junction
having J.=900 A/ecr and Va=8 V.
(b)Voltage fluctuation is observed at the
gap voltage. (a) Horizontal scale: 1 mwV/div,
vertical ~scale: 15 mA/div. (b) Horizontal
scale: 100 @V/div. vertical scale: 7.5 mA/div.
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