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Deposition of Fe—Co thin films by 1on beam sputtering

and their magnetic properties

Youichi HOSHI and Masahiko NAOE

Iron-cobalt alloy thin films (0~54at. % Co-Fe) were deposited by using an ion beam
sputtering apparatus, and their magnetic properties were investigated in detail.

All of the films have large saturation magnetization above 20 kG. The films deposited at
substrate temperature Ts of about 75°C have large perpendicular magnetic anisotropy field
Hi: (>1100e) and high coercive force He (=50 0e). While, the increase of Ts leads a
significant decrease in both H; and He.  The perpendicular magnetic anisotropy of the
film deposited at Ts above 250°C disappears completely, and the films with Co content of
50-54 at.% have the lowest Hc as low as 50e. The increase of Ts from 75°C to 250°C
also causes the change in the internal stress of the films from compressive stress to tensile
stress along with a growth of crystallites in the films. Annealing the films in a vacuum has
nearly the same effect on the changes of the magnetic properties and internal stress of the
films as the increase of Ts. These changes in magnetic properties with Ts or annealing
temperature are considered to be mainly caused by the change of stress induced magnetic
anisotropy energy, since the Fe-Co alloy film has a large positive magnetostriction constant.
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