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Abstract: The Ag thin film of YBCO (yttrium barium copper oxide) CC (coated conductor) protect the YBCO layer
and, at the same time, affects the electrical characteristics of the YBCO CC. Therefore, YBCO CC with the

commercialization of the Ag thin film layers makes it easy to establish a process,

it can lead to a variety of

characteristic changes in YBCO CC. In this paper, plasma surface treatment was carried out to facilitate the deposition

of the Ag thin film and the deposition process of YBCO CC. Surface roughness from the test results was increased

as the time of the plasma surface treatment increased from 5 to 20 minutes. On the other hand, the surface roughness

was decreased for the time of the plasma surface treatment over 20 minutes.

Furthermore, after depositing, the

increasing of deposit amount and reduced lifting phenomenon showed a similar tendency with the rise time of surface

roughness.
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Fig. 1. Structure of the YBCO coated conductor.

Buffer Layer ~20 nm

Homoepi-MgO Layer ~100 nm
1BAD-MgO Layer ~5 nm

Lattice matching Layer (Y;05) ~4 nm
Diffusion barrier (A1,0;) ~50 nm
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Table 1. Plasma surface treatment conditions.

Process condition value
Gas Ar
Gas flow 125 sccm
Treatment time 0, 5, 10, 20, 25, 30 min
Treatment power 50 W
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Fig. 3. Magnetron sputtering deposition system.

Table 2. Magnetron sputtering deposition conditions.

Process condition Value
Basic vacuum 9.6 x 107 torr
Deposition vacuum 3.4 x 107 torr
Gas Ar
Gas flow 125 sccm
Target Ag (99.99%)
Gun angle 15°
Distance between gun and
substrate . 160 mm
Gun power 150 W
Deposition time 2 h




34 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 30, No. 1, pp. 32-36, January 2017: H.-G. Jeong et al.

3. #d3 ¢ nE
a4 49 09 55 Zef=ur RUHA YA O
AFM ZAilo|t}. Zet=ol EHAA|7to] 71 42
(Od 4(a)~(d) BHY A2 FYAHEO] ZTish=

d)
AL #AY 4 9k o)y AL F2AE|Y Ay
7

]
sto] wallel zlolatm Abme]ojAlct. Aaret
712 #Qlst] st Ra(E

9 A ad 2E AR
NS Estlt. 2 boxf &eld & e AAH
EHA] 1101 OollA 20802 Z713t4a5 BH 7
A7) 193.17moj|A 208.11mo. & Z7ete At

e X 10.000 /v
10 T e

Fig. 4. AFM image of the plasma surface treatment time
change; (a) 0 min, (b) 5 min, (c) 10 min, (d) 20 min, (e) 25
min, and (f) 30 min.
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Fig. 5. Roughness analysis.
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Fig. 6. Contact angle’s of the plasma surface treatment time
change; (a) 0 min, (b) 5 min, (¢) 10 min, (d) 20 min, (e) 25

min, and (f) 30 min.



7R = otel=wA], A30E A12 pp. 32-36, 2017 14: A7

90

80

70

60

50

40

30min
42344

25min
40.2%

20min
39.259

10min
53.747

30
angle Omin Smin

-@-contact angle  82.899 59.406

Fig. 7. Contact angle’s analysis.
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Fig. 8. FESEM image of the plasma surface treatment time
change; (a) 0 min, (b) 10 min, (¢) 20 min, (d) 25 min, and
(e) 30 min.
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