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The films with ferromsgnetic fine par%%cles diapesied in non-
magnetic matrix, such as Fe-Si0,, Fe—A120 and Fe~-Cu™’ have been
studied for use of magnetic recording medgum, optically device and
sensor. Their magnetic properties depend strongly on structural
parameter such as size and volume fraction of ferromagnetic parti~
cles. Fe-Cr-Ni alloy sputtered films alse have microgstructure
with ferromagnetic —-b.¢.c phase and nonmagnetic f.c.c phase
graina®  Magnetic properties of these films depend strongly on
such a unique structure. These are depend on the ratio in volume
of ferromagnetic particles to nonmagnetic ones VF/V , the satura-
tion magnetization Ms increased with increase o v /Vy. The
coercivity He of the as-deposited films took maximum™ value of
about 200 Oe at adequate VF/V and then Ms and Squareness S were
500 emu/cc and 0.5, respectively.

The specimen Fe-Cr-Ni alloy films with thickness of 250 +to
4000 R were deposited on the substrate of silicon wafer with
thermally oxidized surface layer at the Ar pressure PA of 0.2 +to
7 mtorr by using Facing Targets Sputtering(FTS) apparatus.

FPigure 1 shouws X-ray diffraction diagrams at various post-
annealing tempersture T,. The intensity of Ibcc(11 decreased
and If 111 increased with elevating T,. This lngicates that
metasta%ié s%ate of b.c.c. and f.c.c. mixed phase changed to
equilibrium one of only f.c.c. phase,

Figure 2 shows the dependence of magnetic properties He, Ms
and S5 on T,. Magnetic properties didn't change significantly
below T, of ﬁﬁo‘ﬁ. He increased with elevating T, from 300 to 400
T and took maximum value of 600 Qe at T, of 40g°6. Ms and sguare~
nese S5 decreasad with elevating T, above 300 C. This sewmi~hard
magnetism was due to isolation of férromagnetic grains by nonmag-
netic ones.

He - of Fe-Cr-Ni alloy films were lower than that required for
practical recording medium. The increase of Hec has been attempted
Jby inducing shape anisotropy due to oblique incidence of sputtered
particles to-the substrate plane. The incident angle 6 of sput-
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tered particles was changed form 0 to 80° and slit was used for
restricting the dispersion of O .

Figure 3 shows the arrangement of targets, substrate and 'slit
of FTS apparatus used in this study. At 8 of 60° He and S in
direction parallel to incidence was quite different from those in
direction at right angle to incidence.

Figure 4 shows M-H hysteresis loops at O of 60° of the
films post-annesled at 400° for thr. He was 470 Oe, of which the
value was almost same as that at & of 0. Fe-Cr-Ni alloy films
obliquely deposited by FTS method sputtering may have a possibil-
ity of practical use for magnetic recording.
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