Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 17, No. 11, p. 1241, November 2004.

Sl 17-11-16

AL 38 PVD dHof < 3t Coated Conductor Ml =

Fabrication of Coated Conductor by Continuous PVD Methods

1,3, 1 = 1 = = 1 . .1
netze HEgll As M slES' Donggi Shi,

1 i1 2 =42 5%
sny 8w saf 2ad® dyw’

(Rock-Kil Ko"**, Jun-Ki Chung', Ho-Sup Kim', Hong-Soo Ha', Dongqi Shi', Kyu-Jeong Song',
Chan Park', Sang-Im Yoo?, Seung-Hyun Moon?, and Young-Cheol Kim® )

Abstract

Continuous physical vapor deposition (PVD) method is one of many processes to fabricate long

length coated conductor which is required for successful large-scale application of superconducting

power devices. Three film deposition systems (pulsed laser deposition, sputtering, and evaporation)

equipped with reel-to-reel(RZR) metal tape moving apparatus were installed and used to deposit

multi-layer oxide thin films.

Both RABIiTS and IBAD texture templates are used. IBAD template

consists of CeOxPLD)/YSZ(IBAD) on stainless steel(SS) metal tape, and RABIiTS template has the
structure of CeO»'YSZ/Y.03 which was continuously deposited on Ni-alloy tape using RsR evaporation
and DC reactive sputtering in a deposition system designed to do both processes. 0.4 m-long coated
conductor with 1c(77 K) of 34 A/cm was fabricated using RABITS template. 0.5 m and 1.1 m-long
coated conductor with Ic(77 K) of 41 A/cm and 26 A/cm were fabricated using IBAD template.
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on (a) RABITS and (b) IBAD template.
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Fig. 2. Reel-to-reel PLD system.
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Fig. 3. XRD 6-28 scan of (a) YBCO/CeQyYSZ/
Y203/NiW, (b) YBCO/CeO+/YSZ-IBAD/
SS.

L i8S m[ =
ENNNER T
mEE N u|

FWHM-=9.1 ! FYWVIHM 68

™ Le()ylll]

o f

- L'!lm"w' d ot LL

Inensiy (ALY

om0 NIgE31) WHM - 7.8 YSZi11ny FWHM-10.9
AT
i-u-n ﬁ | i J‘I i “
T o I‘ | ! f N A

)1 S A Nt BBV A SV SN L

Phicdes.r

(a) (®)

a8 4. (a) YBCO/CeOx/YSZ/Y04/NiW &} (b)

YBCO/CeO»/YSZ-IBAD/SS 1% %

CCe XRD ¢-scan.

Fig. 4. XRD ¢-scan of (a) YBCO/CeOrYSZ/YOs/
NiW (b) YBCO/CeO./YSZ-IBAD/SS.

.
Zh=



I. of KIEEME(in Korean), Vol. 17, No. 11, November 2004.

a8 49 XRD o¢-scand RABITS# IBAD
template Yol AZE CC 259 in-plane texture
2 Boir} texture template?] 2% Hjdkigo] ¢
28 A 2AEEZAA F AEHASE &4
g 4 9z, YBCO(103)9 d-scan FWH‘\/I:: 84 °
(RABITS), 85 °*(IBAD)E H| =3l A &4 5}9\1@

19 5% YBCO #£¥e] digh SEM ARG Ko
Fa 9tk 28 5(a)8& %3] RABITS template 2
o YBCOE Z 23t "]hoﬂ M= YBCO$9 a-axis©l

™% 5 = outgrowth networks?t A =] layer?t
of A FAAL
template Yol YBCOE F323d AR
TAdsEA ZAd 2AE

9&s seislyrt. whd IBAD
1ol AG 1Y
Syl Al wh§ 7 HolFa

Ak,

a8 5. (a) YBCO/CeO»/YSZ/Y20:/NiW (b)
YBCO/CeO./YSZ/SS +%& Z& CCH
SEM AR

SEM images of

(a) YBCO/CeOy/YSZ/Y.04/NiW

(b) YBCO/CeO./YSZ/SS

Fig. 5.

1244

0 St G| . | (295
0 10 20 30 40 50 60 70 80 90 100 110
Length(cm)

()

a2l 6. (a) 04 m RABITS CC, (b) 0.5 m
IBAD CC and (¢) 1.1 m IBAD CC9 24
olel tigh [¢ ¥XE.

Ic distribution of (a) 0.4 m CC on
RABITS template, (b) 0.5 m CC, and
(¢) 1.1 m CC on IBAD template.

Fig. 6.

7120 BEA g7z 8] durAel 4¢
Ab&-8le] gelf-field, 77 KolA Ic & TcZ

R, 1 @N/em Hgstah. ¥ 6

>

b
%4

4}1'

flo g np

TNEE



RABITS template® Al&3te] Ax3 04 m Hol
el CC (04 m RABIiTS CC, 1% 6(a))% IBAD
template® AH&3dte] AzF 05 m Feolsl CC
(05 m IBAD CC, 2% 6(b), 1.1 m o9 CC
(1.1 m IBAD CC, 1% 6(c)ol disix] ZHo] Wt
of e Ic B¥Z HErh 04 m RABITS CC
o] Ie(77 K)¥ 34 A/em °lx, §AE < 1 mz
ZREAt. 2Y 6(a)2 HE A Zold o] vl
& A Icol EEE A & £ dey et
Tex 247 034 MA/em’s}t 82 K ©]9dth 05 m
IBAD CC9 1c(77 K)& 41 A/em, Jeo} Te= 2bzt
12 MA/cm®st 87 Kellth 8lx, 1.1 m IBAD
CCY Ic(77 K)¥ 26 A/em@ 3L, Jeob Tee 7%
0.7 MA/cms} 89 Ko] 4tk 05 m IBAD CCs 1.1
m IBAD CC2 %4+ oF 035 me2 =45t
a8 69 (b), (c)ZH¥E IBAD template ©]-83h
Azs AR Ic BE alol7t e, ox A4
o] MAE Axst7] g FAIzke F2 HAFA

A= BAR ARFT, 1 998 224 v Y
o} A oluxel <et43, YBCO b9 w44 ¥
o) §- thFE 4 ek

4. 8 B

PVD #H¥ o8 Ag/YBCO/CeOyYSZ/Y.0x/NIiW
9t Ag/YBCO/CeO»YSZ-IBAD/SS 29 coated
conductor® ¢4 FAoR ARFHC. YBCO %
HE2S PLDE A&, 453
evaporation® DC reactive sputter o2 F
34t RABITS template® AH&38be] 1c(77 K)7t
34 A/cm¢l Zo] 04 m coated conductor® A%
st 1, IBAD templateS AH83Fd 1e(77 K)7F 26
A/cm¢ o] 1.1 m coated conductorst Ic(77 K)
7} 41 A/cm?l 2] 05 m coated conductorg =
z59th templated] W& HAe FF zdn F
Matz gla BAYE Bddd Ic X 54 59
B3 sd whfel g d77r Ja Folrh

thermal

zatel 2
B
2 ATe 247 Zede] AR #
A ZAELE71EME Adael Al Aol
SR EL TRy

1245

A7 AAA B8 3= A, A17E A113, 20043 1149

| ]

]
He
r H

[11 Y. Iijima, K. Kakimoto, M. Kimura, K.
Takeda, and T. Saitoh, “Reel to reel
continuous  formation of Y-123 coated
conductors by IBAD and PLD method”,
IEEE Trans. Appl. Superconductivity, Vol

[2

]

(31

[4

[5

(6

]

]

=5

11, No. 1, p. 2816, 2001.

A. Usoskin, H. C. Freyhardt, A. Issaev, J.
Dzick, J. Knoke, M. P. Oomen, M. Leghissa,
and H. W. Neumueller, “Large-area YBCO-
coated stainless steel tapes with high critical
currents”, IEEE Trans. Appl. Supercon-
ductivity, Vol. 13, No. 2, p. 2452, 2003.

V. Selvamanickam, H. G. Lee, Y. Li, ].
Reeves, Y. Qias, Y. Y. Xie, K. Lenseth, G.
Carota, M. Funk, K. Zdum, J. Xie, K. Likes,
M. Jones, L. Jope, and D. W. Hazelton,
“Scale up of high-performance Y-Ba-Cu-O
coated conductors”, IEEE Trans. Appl
Super., Vol. 13, No. 2, p. 2492, 2003.

A. Goyal, D. P. Norton, ]J. D. Budai, M.
Paranthaman, E. D. Specht, D. M. Kroeger,
D. K. Christen, Q. He, B. Saffian, F. A. List,
D. F. Lee, P. M. Martin, C. E. Klabunde, E.
Hartfield, and V. K. Sikka,
current density superconducting tapes by
deposition of YBa2Cu3Ox thick
films on biaxially textured metals”, Appl
Phys. Lett., Vol. 69, p. 1795, 1996.

Y. Iijima, N. Tanabe, Y. Ikeno, and O.
Kohno, “Biaxially aligned YBCO thin film
tapes”, Physica C, Vol. 185, p. 1959, 1991.

K. Fujino, N. Yoshida, S. Okuda, T. Hara, T,
Ohkuma, and H. Ishii, “One meter long thin
film tape with Jc more than 105 A/cm
fabricated by
Advances in superconductivity VII, Tokyo:
Springer, p. 629, 1995,

“High critical

epitaxial

el

pulsed laser deposition”,



