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CoCrPt single-crystal thin films were prepared on single-
crystal substrates of Al,O,, LaAlO,, and S1TiO,. A good single-
crystal of c-axis-oriented CoCr, Pt,, thin film was obtained on an
Al,0,(0001) substrate when CoCr, Pt,, film was deposited via a
non-magnetic CoCr,;Ru,; under layer. Structural analyses were
carried out by X-ray diffraction and transmission electron
microscopy. The epitaxial relationships between the magnetic
layer and the substrate were determined for various oxide
substrates. Results demonstate that the substrate and the non-
magnetic under layer play important roles for growth of a
CoCrPt single-crystal thin film with good crystallographic
quality.

Key words: oxide single-crystal substrate, Co-alloy film,
epitaxial growth, single-crystal thin film
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Fig. 1 X-ray diffraction spectra of CoCrPt thin films
grown on Al,0,(0001) substrates: (a) without under
layer, (b) with CoCrRu under layer, (c) with Ti under
layer.
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Fig. 2 X-ray diffraction spectra of CoCrPt thin films
grown on (a) Al,0,(0001), (b) LaAlO,(0001), (c)
SrTiO,(111), (d) MgO(111), and (e) glass substrates.
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Fig. 3 X-ray pole figures of CoCrPt single-
crystal thin films grown on oxide single-crystal
substrates. .
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Fig. 4 Plan-view high-resolution lattice image of
CoCrPt single-crystal magnetic layer.
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Fig. 5 Cross-sectional TEM micrograph of CoCrPt/CoCrRu
thin film grown on Al,0,(0001) subatrate.
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Fig. 6 M-H loops of single crystalline
CoCirPt thin film.
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Table 1 Summary of epitaxial growth of CoCr,/Pt,, thin films on various substrates.

Substrate material ALO, LaAlO, SrTio, MgO Glass
Orientation (0001) (0001) (111) (111) —
Lattice parameter (nm) 0.475 0.537 J22=0552 | 2a=0.595 -
Mismatch (%) t -6.7* 4.7 -7.2 -139 -
(0002), Intensity (cps) 99200 13200 8300 4600 1900
A 6 4, (deg) 0.6 2.6 5.1 6.3 7.6
Film quality © @) A X X

Sample structure : CoCr, Pt,(25 nm)/non-magnetic CoCr,sRu.,s(50 nm)/subatrate
+ Mismatch is estimated for the lattice parameter of CoCr,Pt),. (2a=0.512 nm)
* This value is estimated by taking into account of the film growth relationship : CoCrPt(0001)]21.0}//Al,0,(0001)[10.0].
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