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Ferrite Yoke

Fig. 1. Ferrite yoke for observing the magnetic domain structure of
films.
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Table I Film sample conditions used in this experiment.

Thickness {itm) size
No.
SmCo CoZiNb {mm)
#1 38 2 8¢
#2 3 1 33
#3 3 1 3X2
#4 3 i 3X0.5
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Fig. 2. Film composition dependency of magnetic properties, (a)
saturation magnetization, (b) coercive force.
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Fig. 3. Hysteresis curves of SmCo films, (a) Sm content: 13.2 at%, (b)
Sm content: 28.3 at%.
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Fig. 4. Hysteresis curve of CoZrNb/SmCo multilayer film (#1).
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Fig. 5. External magnetic field dependency of permeability of
CoZrNb/SmCo multilayer film (#1).
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Fig. 6. Magnetization curves of CoZrNb/SmCo multilayer films with
various sample sizes.
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Fig. 7. Magnetization curve of CoZrNb/SmCo multilayer film (#2).
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Fig. 8. Magnetic domain patterns of CoZrNb/SmCo multilayer film
(#2) changed by applied magnetic field.
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To investigate whether the use of hard magnetic film is available to generate bias magnetic field for a magnetoimpedance sensor, the
magnetic properties of SmCo hard magnetic films were investigated as a function of their compositions. The saturation magnetization
decreased with Sm content increasing in SmCo films. And, the coercive force increased in the extent of Sm content of 28 at%, but
decreased as Sm content increased moreover. The bias field effect of SmCo film to amorphous CoZrINb film was investigated with the
magnetization corves, permeabilities, and magnetic domain structures of SmCo/CoZrNb multilayers. The bias field of about 60 Oe was
observed in the film with 3 mm 0.5 mm, which can be constructed as a MI sensor, and this result strongly indicates that the bias field
generated from a hard magnetic film is adequate to enhance the sensitivity of a MI sensor with hard/soft magnetic multilayer structure.

Key words : SmCo, CoZiNb, bias field, magnetic domain




