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Abstract

A current limiter was manufactured using a Josephson junction array to cut off an excessive current flowing into the
SQUID sensor. The Fabricateed Josephson junction array was connected in series with a flux transformer that consists of a
pick-up coil and an input coil, and the flux transformer was inductively coupled with a Double Relaxation Oscillation SQUID
(DROS). The flux-voltage modulation curve was induced by applying an AC magnetic field whose magnitude was far
smaller than that of the DC magnetic field. A change in the flux-voltage modulation curve of the SQUID was observed while
the DC magnetic field was increased, to qualitatively examine the current limiting characteristic of the Josephson junction
array. As a result, it was found that the SQUID flux-voltage modulation curve disappeared at the critical current of the

Josephson junction array, which indicates that the Josephson junction array properly works as a current limiter.
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Fig. 1. (a) Josephson junction array. 20 Josephson junctions
which the size is 20 pum x 20 pm are connected in series.
(b) I-V characteristics of Josephson junction array
corresponding to increase of the number of Josephson
junction array.

% she] Zol7} 530 pmolch. BEAAT 24
& A ofdlo] 2elw YYRAR o] FojH
4 Wg7)9] & QlgEl AL oF 410 nHE A4 ¥
ok 2R Sl R4 Bl g A
R AL AR F7] 918 15 Hom gyl v
0y TAEFAA AR jFsEon, ¥
DAL AEE ARHL DA AE AR AL
544 nHolth, o] mYo| AR AFE Asbst 2

L.y : inductance of field coil

L, : inductance of pickup coil

L; : inductance of input coil

L; : inductance of feedback coil

Iy : critical current of signal SQUID

I, : critical current of reference junction
R,, and Rd : damping resistor

Ry, and L, : shunt resistor and inductance

Fig. 2. Equivalent circuit diagram of DROS and flux
transformer.
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Fig. 3. The current limitation characteristic of Josephson
junction array. AC wave is flux-to-voltage modulation
curve of DROS and square waveform is pulse type
magnetic field which was applied to the pick-up coil. The
modulation curve is suppressed by Josephson junction
array in the pulse section.
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