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Fig. 1. XRD 6-20 patterns and (005) w-scan for
LAO\\CeO2 (RF-sputtering)\\BTO-YBCO (TFA-
MOD) film prepared by TFA-MOD process.
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Fig. 2. (color online) Critical current density for
YBCO film prepared on CeO2 film.
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w T, HE A 2w g8 (FWHM) AT BL s e 2 i o DUR CeOq B i 1) w 45 1 FWHM 2R 1.675°, B
H ey, FWHM BN, 2 81 H 1 A0 B m) — S0 bk 2 W S5 B A (889 0 22 5 min, FWHM {8 JT 46 B A%
U, B 5 S AR5 B T TR ) CeOo T8 M8 T il 2% A 1.407°, £ S0 18] 10, 15 min i 0 AR B RE
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3 TEARFIRSS RPN CeOo #iENE L% 1) YBCO EIER SEM B/ (a) 2 min; (b) 5 min; (c) 10 min;
(d) 15 min; (e) 20 min; (f) 25 min; (g) 25 min; (h) 25 min

Fig. 3. SEM of the YBCO multi-player films with CeOz2 interlayer prepared under different sputtering time:
(a) 2 min; (b) 5 min; (c) 10 min; (d) 15 min; (e) 20 min; (f) 25 min; (g) 25 min; (h) 25 min.
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E# BTO-YBCO JEJiE i I. A AE B 200 A/cmﬁ Fig. 4. (color online) XRD 6-26 patterns of the YBCO
o = g “ N — multi-player films with CeO2 interlayer prepared under
T%ﬁmm}?\mﬁﬂ Uﬁlﬁ CeOy VEj\jﬁEﬂ%E@JT different sputtering time: (a) 2 min; (b) 5 min; (¢) 10
e YBCO JEREE SPEREMITE . min; (d) 15 min; (e) 20 min; (f) 25 min.
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Fig. 5. XRD 6-20 patterns of the YBCO multi-player films with CeOgz interlayer prepared under different
sputtering time: (a) 2 min; (b) 5 min; (¢) 10 min; (d) 15 min; (e) 20 min; (f) 25 min.

097401-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

Y18 Z R  Acta Phys. Sin.

Vol. 65, No. 9 (2016) 097401

LAO\YBCO\YBCO\CeO2\YBCO
L]

T 10f

§

<

g

= osh -\-

0 1 1 1 1 1 1
0 5 10 15 20 25 30

Sputtering time/min

6 FEAS [F I ST I ] YT AR ) CeOo 1 2 M8 1 % 7Y

YBCO J5 B I 5 H %
Fig. 6. Critical current density for the YBCO multi-
player films with CeOg interlayer prepared under dif-

ferent sputtering time.
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Abstract

In YBazCu3zOr_, (YBCO) film there exists “thickness effect”: the critical current density of YBCO film drops
precipitously as the coating thickness increases, especially in the case that the thickness of YBCO film exceeds 1 pm.
In this paper, we introduce very thin layers of CeO2 into YBCO layers and successfully fabricate the structure of
YBCO/YBCO/CeO2/YBCO superconducting thick film. Firstly, YBCO films with two layers are fabricated on a LaAlOs
substrate by a multiple coatings process using a trifluoroacetate metal organic deposition method. Secondly, CeO2 thin
films are deposited on YBCO films by RF-sputtering. Finally, we prepare the third YBCO film on CeOzinterlayer. No
cracks are observed in scanning electron microscopy images of these films; further, the majority of the grains in the films
are well-textured and c-axis oriented. The full-width-half-maximum of the out-of-plane texture is measured to be 1.395°
for the multilayer YBCO film at a thickness of 2 um Using this multilayer technology, we achieve J. values of up to
1.36 MA/cm? (77 K, self-field) in films as thick as 2 um, for an extrapolated critical current of 272 A/cm. We attribute
the enhanced performance of the thick YBCO film to the CeOs interlayer which playsan important role in transmission

texture and stress relaxation.

Keywords: YBasCuzO7_,, CeO4 interlayer, thick film
PACS: 74.78.Fk, 81.15.Lm DOI: 10.7498/aps.65.097401
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