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YBCO-YBCO Tunnel Junction

Dr. Hisao Hayakawa of the Depart-
ment of Electrical Engineering at
Nagoya University has fabricated a
sandwich-type YBCO-YBCO
junction with an I-V curve showing
remarkably sharp gap-like charac-
teristics. This early laboratory study
may bring us one step closer to
high~T_electronics applications.

Dr. Hayakawa’s group is apparently
the first to report a junction in a
technologically significant configu-
ration with both electrodes made
from high-T_materials. Other
researchers have built hybrid tunnel
junctions containing a high-T_ base
electrode and a low~T_counter
electrode. Dr. Hayakawa’s
all-YBCO junction shows better
current-voltage characteristics than
these hybrids.

How does Dr. Hayakawa explain
his group’s success? “Important
question! Nowadays many people
want to make devices. But they
think it is very important to perfect
the films first — to make good
epitaxial films, to get a smooth
surface, and to examine a lot of
things about the films. After they
have good films, then they go to
devices. Very nice approach! To
get good films is quite important.
I’d like to make good films. But I'm
mainly interested in making tunnel
junctions and devices, not in mak-
ing films. So we start now, even
though our films are not as good as
other people’s. We succeed because
we have the courage to try. That’s
my opinion.”

Structure

The tunnel junction consists of two
YBCO superconducting thin films
configured as crossing strips sepa-
rated by a resistive layer, as illus-
trated in the drawing at right.

Fabrication Technique

Dr. Havakawa deposited a YBCO
thin film onto a magnesium oxide
substrate by RF magnetron sputter-
ing to create the base electrode. He
then created a resistive barrier by
subjecting the surface of the base
electrode to plasma fluorination.

' Finally he deposited the YBCO

counter electrode, again by RF
magnetron sputtering. Details of the
procedure appear in the shaded area
at the end of this article.

Curnreni~Voltage Characteristics

The photograph above shows the
current-voltage characteristics of
Dr. Hayakawa's junction at 4.2K.
The curve displays two figures of
merit: a distinct gap voltage (equal
to about 18mV) and a small sub-gap
leakage current. (For basic informa-
tion about superconductive tunnel-
ing, please see the previous article.)

<
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YBCO Counter Elecfrode J

YBCO Base Electrode
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