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Fig. 1. (a) Schematic showing typical ion source, target, and substrate
configuration inside ion beam deposition (IBD) system for fabricating
the Corning glass(7059)/Ta/permalloy(or conetic)/Ta structure. (b)
Schematic of the sample with 4-probe electrodes prepared by using
shadow mask during deposition of multilayer. Here, arrows are
noticed easy and hard axis, respectively. (c) Schematic configuration
of conventional type with NiFe, NiFeCuMo single layer.
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Fig. 2. (a) Comparison of 4-probe surface resistance versus thickness
for the permalloy and conetic films. (b) The y-axis scale is Log
(natural) to analyze the coverage property for initial growth of the
permalloy and conetic films. Two films show island growth
mechanism by nonlinearity of resistance versus thickness curve.
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Fig. 3. Illustrations of MH loops and definitions of easy coercivity
(Hgc) and hard saturation field (Hys) from the (a) easy and (b) hard
MR loops for the glass/Ta(5 nm)/Conetic(15 nm)/Ta(5 nm) film. Here
Hpyg is used to calculate the magnetic susceptibility (y = 10M;
(remanent magnetization) ~ Hys). Here 10 is a compensated value of
the extrapolated saturation field by Egelhoft’s experimental data [1].
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Table 1. Typical easy coercivity, hard saturation field, remanent
magnetization, and magnetic susceptibility of permalloy and conetic
thin films with a thickness of 15 nm deposited on a Ta seed layer by
ion beam deposition sputtering.

Thin films Thickness Hpe Hiyg My X

NiFe 15 nm 1250e 3.120e 770emu/cc 2.467
NiFeCuMo 15 nm 0.250e 1.500e 775emu/cc 5,167
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Fig. 4. Thickness dependence of the Hgc, Hys, and of permalloy and
conetic thin films for the glass/Ta(5 nm)/NiFe, NiFeCuMo
(t=3~30 nm)/Ta(5 nm) film prepared by ion beam deposition (IBD).
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The soft magnetic property for the Corning glass/Ta(5 nm)/[Conetic, Permalloy)/Ta(3 nm) prepared by the ion beam deposition
sputtering was investigated. The coercivity and saturation magnetic field of conetic (NiFeCuMo) and permalloy (NiFe) layer with easy
and hard direction along to the applying magnetic field during deposition was compared with each other. The surface resistance of
conetic film with a thickness of 10 nm was 2 times lower than one of permalloy film. The coercivity and the magnetic susceptibility of
conetic film decreased and increased 3 times to one of permalloy film, respectively. These results suggest that a highly sensitive GMR-
SV or MT]J using conetic film can be possible to develop the bio-device.

Keywords : ion beam deposition (IBD) method, conetic thin film, permalloy thin film, coercivity, soft magnetic property, magnetic

susceptibility
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