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Abstract

There is great interest in developing magnetoresistance(MR) sensor, using ferromagnetic, electrically
non-magnetic conducting and antiferromagnetic films, especially for the use in weak magnetic fields.
Here, we report single and Wheatstone-bridge type of MR sensors made in Si(001)/NiO(300A)/NiFe
bilayers. Angular dependence of MR profiles was measured in Si(001)/NiO(300A)/NiFe(450A) films as
a function of an angle between current and applied field direction, also, linearity was determined. AMR
characteristics of single MR sensors was well explained with single domain model. Good linearity in
45° Wheatstone-bridge type of MR sensors consisting of 4 single MR sensors made in Si(001)/NiO(300
A)/NiFe(450A) was shown in the range of about £50 Qe.
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Fig. 1. Coordinate between current direction and
magnetic  vectors in FM/AF magnetic layers,
using single domain model.
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Fig.2. Calculated MR profiles of Si{001)/NiG(300
A)/NiFe(450A) single pattern as a function of
angle of external magnetic field from current
direction. a) 8=0°, b) B=45", 0=90°
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Fig.3. MR profiles of Si(001)/NiO(300 A )/NiFe(450
A) single pattern as a function of angle of
external magnetic field from current direction.
a)8=0°, b)8=45", ¢) 0=90°
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140 45° Wheatstone Bridge Si(001)/NiQ(300A)/NiFe(450A)
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Fig.4. Output voltage of Wheastone bridge
consisting of four single MR sensors fabricated
with Si(001)/NiO(300A)/NiFe(450A) as a function
of applied magnetic field from current direction at
8=45° .
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