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Abstract

The properties of buffer layer for thermal and chemical stability in coated conductor is a very important issue. CeO, has
desirable thermal and chemical stability as well as good lattice match. In this study, CeO, was deposited by electron beam
deposition. The MgO(001) single crystal and LMO buffered IBAD substrate(LMO /IBAD-MgO/Y,05/Al,03/Hastelloy) were
used as substrates, which have A¢ values of ~8.9°.

The epitaxial CeO, films was deposited with high deposition rate of 12~16 A/sec. During deposition, the change of
oxygen partial pressure(pO,) does not cause change in c-axis texture. In case of CeO, on MgO single crystal, the substrate
temperature was optimized at 750 °C with superior A¢ and Aw value. Otherwise, In case of LMO buffered IBAD substrate, It
was optimized at 650 °C with increasing its deposition thickness of CeO,, which was finally obtained with best A value of
5.5°, Aw value of 2° and Ra value of 2.2 nm.
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Fig. 1. XRD patterns of CeO, films (a) deposited at various
temperatures and (b) under different O, partial pressures.
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Fig. 2. (a) ¢-scan and (b) w-scan of CeO, films(100 nm)
deposited at 750 C

Fig. 3. SEM micrograph of the surface of CeO, films
deposited on MgO single crystal at (a) 600 C, (b) 700 C,
(¢) 750 C and (d) on LMO buffered IBAD substrate 50 C.
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Fig. 4. AFM images of the surface of CeO, films deposited
on MgO single crystal at (a) 650 C, (b) 700 C, (c) 750 C
and LMO buffered IBAD substrate (d) 650 C
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Fig. 5. Image of deposited CeO, films on MgO single
crystal at various thickness; (a) 200 nm, (b) 300 nm, (c)
500 nm and on LMO buffered IBAD substrate (d) 500 nm
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Fig. 6. Variation of FWHM of deposited CeO, films at
various thicknesses and substrate temperature
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