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A simple spin valve Ta/NiFe/Cu/NiFe/Ta magnetic thin film was patterned as a circular form with four terminals of current and
voltage to investigate the magnetoresistance characteristics. The direction of the applied magnetic field was set horizontally and
vertically on the thin film surface according to the rotation angle and azimuth angle. The magnetic resistance ratio and magnetic
sensitivity were obtained from the measured magnetoresistance curve. The initial hall resistance measured was 1.29 Q. The maximum
magnetoresistance ratios of the horizontal and vertical hall resistances were —9.65% and —3.91%, respectively, when the rotation and
azimuth angles were —45°. The magnetoresistance curve measured at the rotation angle of 90° was shown linear property within
+2.0 Oe, and the maximum magnetic sensitivity was 10.0%/Oe. It has shown the possibility to develop a spin valve device having a
high sensitivity by using a micro-pattern in a circular shape as a planner hall sensor.
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Fig. 1. (Color onlined) (a) Four photo images of the circular patterned
samples by using a shadow mask and (b) the schematic of the circle-
type spin valve Si(100)/SiO,/Ta/NiFe/Cu/NiFe/Ta multilayer structure.
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Fig. 2. In the sample having a thickness of Ta(5 nm)/NiFe(3 nm)/
Cu(2 nm)/NiFe(6 nm)/Ta(5 nm) multilayer applied by the uniaxial
deposition field, two measurement methods having (a) the horizontal
plane (rotation angle, &) and the vertical plane (azimuthal angle, ¢) for
the magnetoresistance according to one circular angles (0°~360°).
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Fig. 3. (Color onlined) In the sample having a thickness of Ta(5 nm)/NiFe(3 nm)/Cu(2 nm)/NiFe(6 nm)/Ta(5 nm) applied by the uniaxial
deposition field, the planar hall magnetoresistance curves measuring according to one rotational angles (6= 0°~360°).
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Fig. 4. (Color onlined) In the sample having a thickness of Ta(5 nm)/NiFe(3 nm)/Cu(2 nm)/NiFe(6 nm)/Ta(5 nm) applied by the uniaxial
deposition field, the vertical hall magnetoresistance curves measuring according to one azimuthal angles (6= 0°~360°).
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Fig. 5. (Color onlined) The magnetoresistance ratios and magnetic sensitivities of monor magnetoresistance curves for the Ta(5 nm)/NiFe(3 nm)/
Cu(2 nm)/NiFe(6 nm)/Ta(5 nm) measured at the rotation angles of 8= 90° (a) +20.0 Oe and (b) + 4.0 Oe.
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