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Magneto resistance in NiO/NiFe/Cu/NiFe spin-valve Sandwiches
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Abstract

Magneto resistance properties in spin-valve sandwiches with various thickness of nonmagnetic layer
in contact with the ferromagnetic NiFe film were investigated. The NiFe layer in contact with the NiO
film was pinned by strongly exchange-biased coupling and the free NiFe layer at the film surface

induced a sharp change

in the magnetoresistance at

-5~150e due to small coercivity. The

NiO/NiFe/Cu/NiFe film showed a magnetoresistance ratio in the range of 2.3~29% and a field
sensitivity above 2.2%/Oe with various thickness of nonmagnetic layer. The NiQ/NiFe/Cu/NiFe film of
the field sensitivity above 2.2%/Oe suggests strong possibility of magnetic sensor matter.
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Fig. 1. Schematic diagram of the dc magnetron
sputtering system.
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Fig .2. Schematic diagram of the sample struc-
ture.
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Table 1. The process condition of spin-valve thin
film.
Base Pressure 5x 10° Torr
Sputtering . ,
Conditions NiO NiFe Cu Ta
RF DC DC DC
Plasma Magnetron | Magnetron | Magnetron | Magnetron
Sputtering | Sputtering | Sputtering Souttering
Power 100 W [ 400V, 50mA | 370V, 50mA [ 370V, 120mA
Working 1.3x10° 1.3x10° 13x10° 13x10°
Pressure Torr Torr Torr Torr
Depo. Rate 420 A/ 2 Afsec 2 Afsec 2 Alsec
Presputtering | 1, in 5 min. 5 min. 5 min.
Time
Uniaxial
Magnetic field 350 0
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Fig. 4. Dependence of the MR ratio on the
uniaxial external field for Si/SiOy
NiO(420 A )/NiFe(50 A )/Cu(30 A )/NiFe(50
A)/Ta(50A) sandwich film.
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A) sandwich film.
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sandwiches on the thickness of non-magnetic layers.
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