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Abstract

YBCO coated conductor is one of the most promising materials as a new generations wire especially for practical power
applications. In this work, YBa,Cu30,; (YBCO) coated conductors (CC) were deposited by pulsed laser deposition (PLD)
from buffer layers to superconducting layer on bi-axially textured metal tape. The oxide multilayer buffered substrate of
architectures of CeO/YSZ/Y,0; was fabricated by PLD at steady status. Then YBCO layer was deposited on RABITS
substrate by stationary and reel-to-reel (R2R) continuous process and we compared with deposition conditions of both
processes. The degree of texture of each layer was investigated using X-ray diffraction including 6-26 scans, w-scans and
@-scans analysis. Their surface morphology was observed by scanning electron microscopy (SEM). The FWHM of the X-ray
w-scans and ¢-scans indicated that YBCO and buffer layers closely replicate the in-plane and out-of-plane texture of metal
tape. Critical current (Ic) at 77 K, self-field of 75.8 A/cm-width, critical temperature (Tc) of 85 K, and critical current density
(Jc) of 3.7 MA/cm? were measured from coated conductor deposited by stationary process. And coated conductor deposited
by R2R continuous process had Ic of 57.5 A/cm-width, Tc of 86.5 K and Jc of 2.0 MA/cm®. The film also exhibits a
homogeneous and dense surface morphology.
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Table 1. Deposition conditions used to deposit YBCO films
on RABITS substrate by stationary and R2R continuous
process.

Dep. Dep. Laser Laser
Temp. | Pressure | Energy | PRR
Stationary 780 °C 200 mTorr| 200mJ | 10 Hz
process 0,
R2R
Continuous| 810 °C P 2O 150 my | 100 He
process 2
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Fig. 1. XRD 6-28 scan of YBCO/CeO,/YSZ/Y,0; on
textured metal tape fabricated by (a) stationary process and
(b) R2R continuous process.

Table 2. FWHM of CC fabricated by stationary process
(CNM.: can not measure).

Thickness w-scan(deg.) | ¢-scan(deg.)
YBCO 200 nm 7.4 (005) 12.3 (103)
Ce0, 25 nm CNM CNM
YSZ 330 nm 9.2 (002) 10.8 (111)
Y,0; 150 nm 6.5 (004) CNM
Ni 50 nm 5.7 (002) 8.8(111)
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Table 3. FWHM of CC fabricated by R2R continuous
process (CNM: can not measure).

Thickness | w-scan(deg.) | ¢-scan(deg.)
YBCO 285 nm 4.6 (005) 7.6 (103)
CeO, 7.5 nm CNM 8.0(111)
YSZ 330 nm 7.9 (002) 73 (111)
Y,0; 150 nm 6.6 (004) 7.2 (222)
3%W/Ni 50 um 5.9 (002) 7.0 (111)
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Fig. 2. I-V and T-R curve of YBCO CC fabricated by
stationary PLD process.
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Fig. 3. I-V and T-R curve of YBCO CC fabricated by R2R
continuous PLD process.

Fig. 4. SEM image of the YBCO film deposited by R2R
continuous process.
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