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Abstract

We comparatively studied the epitaxial growth conditions of CeO, and Y,0; thin buffers on textured Ni tapes using rf
magnetron sputtering and investigated the feasibility of getting a single mixture layer or sequential layers of CeO, and Y,03
for more simplified buffer architecture. All the buffer layers were first deposited using the reducing gas of Ar/4%H, and
subsequently the reactive gas mixture of Ar and O,. The crystalline quality and biaxial alignment of the films were
investigated using X-ray diffraction techniques (6-26, ¢ and ® scans, pole figures). The CeQ, single layer exhibited well
developed (200) epitaxial growth at the condition of 10% O, below an 450 C, but the epitaxial property was decreased with
increasing the layer thickness. Y,0; seldom showed optimum condition for (400) epitaxial growth. The sequential
architecture of CeO,/Y,04/Ce0, having good epitaxial property was achieved by sputtering at a temperature of 700 C on the
initial CeO, bottom layer sputtered at 400 C. Cracking of the sputtered buffer layers was seldom observed except the double

layer structure of CeO,/Y,0;.
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Table 1. Lattice mismatches of candidate buffer materials relative to YBCO and Ni substrate.
Lattice parameter % Lattice mismatch
Materials | Structure Type | Cubic | Pseudocubic | Pseudocubic | & YBCO & Ni
a(A) al\N2 (A) a/(2\/2) (A) 3.8120 (A) 3.5284 (A)

Y-05 Cubic bixbyite 10.604 7.498 3.749 1.68 5.89

CeO, Fluorite 5.415 3.829 1.914 -0.44 7.85

YSZ Fluorite 5.139 3.634 1.817 4.90 2.90
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Fig. 1. X-ray [111] pole figure for the Ni tape.
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Fig. 2. XRD 6-26 scans of the CeO, films processed in (a)
Ar+2%0, and (b) Art10%0, at various substrate
temperatures after the initial deposition in reducing gas
(Ar+4%H,).
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Fig. 5. XRD 0-20 scans of the CeO, films deposited to the
different thicknesses at 400 C.
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Fig. 6. X-ray diffraction patterns of the Y,O; films
processed at different substrate temperatures in Ar+4%H,.
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Fig. 7. X-ray diffraction patterns of the buffer layers with
the architectures of (a) Ni/CeO,(400 C)/Y,0; (400 ),
(b) Ni/Ce0,(400 T)Y,0; (700 TC), (¢) Ni/CeO,/Y,04/
CeO0; and (d) the 7 layers consisted of CeO, and Y,0;.
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Fig. 9. [111] pole figures of the buffer layers with the
architectures of (a) CeO,/Y,0;3/CeO; and (b) the 7 layers
consisted of CeO, and Y,0s.
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Fig. 10. SEM micrographs for the CeO, buffers having
different film thicknesses: (a) 4h (78 nm) and (b) 6h (110
nm).
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(b) 6h (110 nm)

Fig. 11. AFM images for the CeO, buffers having different
film thicknesses.
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Fig. 13. AFM images of the buffer layers: (a) Ni/CeO,/
Y,0;, (b) Ni/CeO,/Y,0,/CeO, and (c) the 7 layers consisted
of CeOsand Y,0;.
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