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Fabrication and Properties of Ml Sensor Device using CoZrNb Films
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Abstract

Magneto-Impedance(MI) sensor is a highly sensitive sensor, which was able to detect a weak
geomagnetic field. It also has a merit to be able to build in the low power system.

In this study, their magnetic permeability and anisotropy field(Hx) as a function of some different
thickness of sputtered amorphous CoZrNb films with zero-magnetostriction and soft magnetic property are
investigated. In order to make a uniaxial anisotropy, film was subjected to the post annealing in a
static magnetic field with 1KOe intensity at 250, 300, and 320C respectively for 2 hours. Magnetic
properties of films are measured by using a M-H loop tracer. Magnetic permeability of a film is

measured over the frequency range from 1 MHz to 750MHz.

By thickening a CoZrNb film relatively,

magnetic permeability and impedance are examine to design the MI sensor which drives at 50MHz, and
thereof fabricated the MI sensor which drives at the 50MHz.
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Table 1. RF Sputtering conditions.
RF SPUTTERING

Target CO g495 ND 15 ZT 55

Power 150 W

Ar gas press 1 mTorr

Substrate Slide glass

Temperature 14 T (cooling water)

Thickness 2,5 10 m
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Table 2. Heat treatment conditions in a static
magnetic field.

ROTATION ANNEALING

Temperature 320 T
Time 2 hour
Magnetic field 1 kOe

Rotation speed 30 rpm

STATIC ANNEALING

Temperature 250T, 300C, 320T
Time 2 hour
Magnetic field 1 kQOe
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Fig. 1. Mask pattern of MI device with single
stripe type.
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Fig. 2. Impedance measuring set-up for thin
film in high frequency application.
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Fig. 3. Hysteresis loop of CoZrNb film with
annealing temperature.
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