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High speed deposition technique of YSZ film

for the superconducting tape
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Abstract : High temperature superconducting coated
conductor has a structure of <{protecting
layery/{superconducting layery/<{buffer
layer>/{(metallic substrate). The buffer layer
consists of multi layer, and the architecture most
widely used in RABITS approach is CeOz(cap
layer)/YSZ(diffusion barrier layer)/CeQOz(seed layer).
Evaporation technique is used for the CeO2 layer
and DC reactive sputtering technique is used for the
YSZ layer. A chamber was set up specially for DC
reactive sputtering. Detailed features are as following.
A separator divided the chamber into two halves a
sputtering chamber and a reaction chamber. The
argon gas for sputtering target elements flows out of
the cap of sputtering gun, and water vapor for
reaction with depositing species spouts near the
substrate. Turbo pump is connected with reaction
chamber. High speed deposition of YSZ film could
be achieved in the chamber. Detailed deposition
conditions (temperature and partial pressure of
reaction gas) were investigated for the rapid growth
of high quality YSZ film.

Key Words: DC reactive sputtering, coated
conductor, buffer layer, YSZ.
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Fig. 1. DC reactive sputtering deposition system for
buffer layers.
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Fig. 2. YSZ metallic target for DC reactive
sputtering.
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Fig. 3. YSZ deposition rate vs oxygen partial
pressure in DC reactive sputtering.
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Fig. 4. YSZ deposition rate vs oxygen partial
pressure with different Ar spouting nozzle
position in the DC reactive sputtering system.
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Fig. 5. YSZ deposition rate vs oxygen partial
pressure with separator and without separator

in the DC reactive sputtering system.
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Fig. 6. YSZ deposition rate vs oxygen partial
pressure with different pumping region in the DC
reactive sputtering system.
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Fig. 7. YSZ deposition rate vs oxygen partial
pressure with different pumping speed in the DC
reactive sputtering system.
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Fig. 8. YSZ deposition rate vs oxygen partial
pressure with different reaction gas in the DC
reactive sputtering system.
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Fig. 9. YSZ deposition rate vs oxygen partial
pressure with different sputtering gas in the DC
reactive sputtering system.
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Fig. 10. YSZ deposition rate vs oxygen partial
pressure with best designed chamber and worst
designed chamber in the DC reactive sputtering
system.

Fig. 11. DC reactive sputtering system in KERI.

Rl
o
B
H
o
°

K
X
>
o
o
ok
o
62}
N
iz
s}
10
=
it
Ol
2
it
4
=

VSZES £% 9 £37) B9 HA xue o}
B7] #5te] 10ecmZ ol 9 CeOg/Ni Hlo]Z Aol 600°C,
7007, 800TC 9 &=olA 24nm/sec] Z2ER F27)
w5hE MIAAIIEA SHEATH FAYYL 25 5
FT71ES, FaEo] Byl =2dE W Reel to

O scan®s & 5 S
FHo 7 O}EHE“— G Al A =YSZ(001) <19 peak7P &
At HE G A=YSZ(001) 9 peakd EAj8ho)
YSZ AAE stability line® F4202 9% of Ao
YSZ001] ﬂxq”o’*‘fkol VAzigte] =21 F3stA <k
Yoz AAee & 4+ 9}, ,tablhty line< 2%7}
Z7vstel wlgl —??71 Fofol HAdeE A%e ®HA
o, olZ BAY YSZ (001) t‘" o2 AAslr) ¢ajA
b= Q

Bz st 3184 SE7 Fobdel we pa
o o
=

TN

T 191 YSZ(00l) stable
S \
‘E' 1.0'
ON
I
0.5/ YSZ(0OI) unstable

600 650 700 750 800
Temperature(°C)

Fig. 12. the crystallographic growth direction of YSZ
on CeO2/Ni according to water partial pressure and
temperature.
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