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Fig. 1. X-ray diffraction patterns of 400- A -thick
NiFe films deposited at 2-mTorr and 10-mTorr Ar
pressures with 100-W sputtering power.
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Fig. 2. The lattice spacing dy;, of 2000- A -thick NiFe
films prepared at various deposition conditions, The
d,;, was decreased with increasing Ar pressure. The
dyy, for Ni-Fe,, powder is 2.049 A.
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Fig. 3. TEM micrographs of 4007A—thick NiFe films
deposited at various Ar pressure with 100- W sputter-
ing pressure. These figures show different mean in-
tercept distance, 7 and nommal diameter, d,. (a) 2
mTorr:z ‘62 A, d,=70 A, (b) 5 mTorr: | =67
A, d,=76 A, (e) 10 mTorr :7 =76 A, d,=86 A,
(d) 20 mTorr 17 =83 A, d,=93 A, (e) 20 mTorr.
The magnification ratio is 300,000 times for all
samples except the sample (e) with 200,000 times.
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Fig. 4. Ni content of 2000- A -thick films as a function
of sputtering Ar pressure with different sputtering
powers of {(a) 100 W, (b) 200 W, (c) 300 W. The com-
position of films was measured by ICPS.
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Fig. 5. M,, saturation magnetization of 2000- A -thick
films vs Ar pressure. The films were deposited at (a)
100 W, (b) 200 W, (c) 300 W, respectively. The satu-
ration magnetization was determined from M-H hys-
teresis curve,
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Fig. 6. (a) H,, coercivity vs Ar pressure. (b) squa-
reness vs Ar pressure. The squareness is defined by a
ratio of the remnant magnetization to the saturation
magnetization.
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Fig. 7. A measured MR curve of 400- [D\»thick films
deposited at 2 mTorr with 100-W sputtering pressure,
The zero-field resistivity P 18 44.26 pQcm, The upper
curve is longitudinal, positive MR curve, while the
lower curve is transverse, negative one. The magnetic
field is applied in the plane of current flow.
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Fig. 8 (a) The resistivity change, (b) the resistivity,
and (c) the MR ratio are plotted as a function of Ar
pressure. The results are for the case of 400- A -thick
films deposited at 100-W sputtering power.
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We have investigated the effects of sputtering Ar gas pressure as well as other deposition conditions on the mag-
netic and galvano-magnetic properties of NiFe thin films. The films were prepared by dc magnetron sputtering
from NigFe,, wt.% alloy-target. The microstructures of the films were investigated by TEM, M-H hysteresis
loops by VSM, and the composition by ICPS. The columnar structures with crack-like voids were observed in the
films deposited at high Ar pressures( > 10 mTorr). These crack-like voids were believed as domain wall pinning
sites in magnetization process, So, the coercivity of the film was increased with increasing Ar pressure, while the
saturation magnetization was decreased due to decrease of the density. The magnetoresistance was also reduced
with increasing Ar pressure, due to increase of the resistivity of film, It was believed that grain boundary
scattering and intergranular tunneling made the resistivity of films high.



