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Abstract

Complex single buffer composed of yttrium and samarium oxide was deposited on the metallic substrates by MOCVD
(metal organic chemical vapor deposition) method using single liquid source. Two different types of the substrates with
in-plane textures of about 8~10 degree of Ni and 3at.%W-Ni alloy were used. Y(tmhd: 2,2,6,6-tetramethyl-3,5-heptane
dionate);:Sm(tmhd); of liquid source was adjusted to 0.4:0.6 to minimize the lattice mismatch between the complex single
buffer and the YBCO. The epitaxial growth of (Y,Sm,,);0; was achieved at the temperature higher than 500C in O,
atmosphere. However, it was found that the formation of NiO accelerated with increasing deposition temperature. By
supplying H,O vapor, this oxidation of the substrate could be suppressed throughout the deposition temperatures. We could
get the epitaxial growth on pure Ni substrate without the formation of NiO. The competitive (222) and (400) grthhs were
observed at the deposition temperatures of 650~750C, but the (400) growth became dominant above 800°C. The
(Y«Sm,.,),0;-buffered metallic substrates can be used as the buffer for YBCO coated conductor.
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I1. Experimental

Y(tmhd; 2,2,6,6-tetramethyl-3,5-heptane dionate);
¢} Sm(tmhd),7} 98 EFE AEEHAY. o=
© NewChem MaterialsAH(Korea)o| A A|2H =
2T 200~300°Cel ZLHolEZt 54 /7]
P2ER2, A4 3 PTG S
719+& vrebdith AldrichAHUSA)9] AJ¢F5 THF
(tetrahydrofuran)7} 94Aro] 98 EZ A=RE 9
o guz AgHRen, 43 BE Aoke
o olAre] A §lo] IR ARE-EH AT
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II1. Result and discussion
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Table 1. Theoretical % lattice mismatch between YBCO
and (Y,Sm, 4),0; with the mixing ratio of the yttrium.

Mixing ratio, x 0.3 0.4 0.5

LM ompiex (%) -0.427 -0.126 0.175
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Fig. 1. XRD patterns of (Y(4S5mg),0; films deposited on
Ni substrates by O, supply with deposition temperatures.
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Fig. 2. Result of EDS line-scan for the (Y(4Smy),0; film
deposited on Ni substrate by O, supply at 750C.
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Fig. 3. XRD patterns of (Y4Smy),0; films deposited on
pure Ni substrates by H,O vapor supply with deposition
temperatures.
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Fig. 4. SEM planar morphologies of (Y;4Smy),05 films
deposited on pure Ni substrates by H,O vapor supply at; (a)
500C, (b) 600°C, (c) 700°C and (d) 800C.
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Fig. 5. XRD patterns of (Y4Sme),05 films deposited on
3at.%W-Ni substrates by H,O vapor supply with deposition
temperatures.
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Fig. 6. SEM planar morphologies of (Y(48mg6),03 films
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