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Quench characteristics of thin film type SFCLs
with shunt layers of various thickness
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Abstract We investigated the quench
characteristics of thin film type SFCLs with
shunt layers of various thickness. The SFCLs
ware based on 2 inch diameter YBaxCusO; thin
films coated in-situ with a gold shunt layer. The
shunt layer thickness was varied by Ar ion
milling. The limiters were tested with simulated
fault currents at various source voltages. The
thinner the shunt layer was, the slower was the
rise of SFCL temperatures. This means SFCLs
of thinner shunt layers had higher voltage
ratings. The voltage rating was approximately
inversely proportional to the square root of the
shunt layer thickness. This result could be
understood through the concept of heat balance.
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Fig. 1. The thin film SFCL pattern
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Fig. 2. Resistance of an SFCL at various
source voltages. Normalized with room

temperature resistance. Shunt layer thickness:
(a) 200 nm, (b) 93 nm, and (c) 43 nm.
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Fig. 3. Quench characteristics of an SFCL for
various shunt layer thickness at source
voltages at which the SFCL temperature
reached 230 K at 5 cycles after the fault. Lines
with squares, circles, upward and downward
arrows are for 200 nm/180 V, 150 nm/220 V,
100 nm/260 V, and 50 nm/400 V. respectively.
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Fig. 4. Shunt layer thickness dependence of
source voltages at which the SFCL
temperature reached the values listed in the
legend at 5 cycles after the fault. (a) On a
linear scale (Lines are for guiding eyes only),
and (b) on a log-log scale (Lines are linear
fits).
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