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Permeability of CoZrNb film with thickness
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Abstract

MI(Magneto-Impedance) sensor which is made by thin films has significantly high detecting
sensitivity in weak magnetic field. It also has a merit to be able to build in low power system. Its
structure is simple, which makes it easier to prepare a miniature.

In this study, its magnetic permeability and anisotropy field(Hx) as a function of a thickness of
sputtered amorphous CoZrNb thin film with high saturation magnetostriction and excellent soft magnetic
property are investigated. In order to make a uniaxial anisotropy, thin film was subjected to post
annealing with a static magnetic field with 1KOe intensity at 250, 300, and 320° C for 2 hour.
Anisotropy field(Hx Jof thin film is measured by using MH loop tracer. Its magnetic permeability of thin
film is measured over the frequency range from 1 MHz to 750MHz.

It has shown that the magnetic permeability of amorphous CoZrNb thin film is decreased due to the
skin effect with increasing a thickness of CoZrINb thin film, and hence its driving frequency is lowered.
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Fig. 1 Schematic presentation for measuring a
permeability
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Fig. 2 Hysteresis loop of CoZrNb film by annealing.
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TEMPERATURE

Fig. 3 Anisotropy field(Hy) with annealing temperature
and thickness..
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Fig. 4 Frequency dependence of the permeability of
CoZrNb film with thickness.

Fig. 5& EXxg &% ¥ A & Fx89 8
32E YeEUL 2md oW A E9 F7H250T,
300C, 320C)ol) wet FRH&(N7)& 1903, 1161, 944
HE ZAHAD 5mY W dHYLxe] Zrle w
2 1273, 961, 9342 ZAHAUoW 10mY o 622,
513, 509%F #ZAHUL ol dAALEY F719
A ol Aol FrtslEMN Exgo] Zad A
o2 AztEr)

- 445 -



2000
1800

1600

1400

1200

U 1000
800

600

400

200

250°C 300C 320°C

Annealing Temperture(T)

Fig. 5 Permeability of CoZrNb film with annealing
temperature.
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Fig. 6 Permeability of CoZrNb film with external
field(Hac).
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Fig. 7 Al /AH with annealing temperature.
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