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Main Research Result

Chemical ordering of (111)-oriented CoPt ultrathin continuous layers in CoPt/AIN
multilayer structure has been investigated. It is found that upon thermal annealing at
600°C, CoPtlayers undergo ordering transformation even when the CoPt layers are
as thin as 2 nm. The degree of ordering increases with increasing the layer thickness.
For the 600°C annealed CoPt/AIN multilayer film with 2 nm thick CoPt layers, due
to the ordering, out-of-plane coercivity is increased to 3330 Oe, while large
perpendicular magnetic anisotropy constant of 8.1x10° erg/cm® is exhibited. These
coercivity and anisotropy energy are appropriate for the practice use as magnetic
recording media. It is clear that for such a structure, ordering transformation does
not impair the perpendicular magnetic anisotropy induced by the interface and
magnetoelastic effects. The easy axis of magnetization still lies in the layer normal
direction, i.e. [111] direction, although for L1, structure it is supposed to lie in the
[001] direction. But L1, ordering does contribute to the enhancement of coercivity.
The magnetic behavior of CoPt-AIN granular structure laminated with AIN layers
has been studied. Ultra-thin multilayer structure, [CoPt0.5nm/AINO.5nm]s, is used
as the precursor of the magnetic layers, which are separated by 5nm-thick AIN
layers. Upon thermal annealing, the ultra-thin multilayer transforms into CoPt-AIN
granular structure, and the thick AIN layers remain to be spacers. When the film was
annealed at 400 °C, the out-of-plane direction becomes the easy axis of
magnetization, although the coercivity remains small. TEM observation has proved
that CoPt shows disc-like shape at such an annealing temperature. When increasing
the annealing temperature to 600 °C and above, the films show “isotropic” magnetic
behavior due to the formation of equiaxial CoPt particles in the magnetic layers
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