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Fig. 1. Real device shape with tri-layered MR element.
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Fig. 4. Dependence of magnetization angle of MRL (02) & SAL (61) and MR ratio at each layer on applied field intensity
in the optimized tri-layered MR element, which is theoretically computed model by experimental values (I) and (II).
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Fig. 5. MR response curve of real tri-layered MR element with D.C. biasing current.
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We investigated that the fabrication and reproducing signal characteristics of tri-layered magnetoresistance (MR)
element for the high density magnetic thin film heads and sensors. Magnetoresistance curve of tri-layered MR
element predicted by computer modeling was saturated above external field of ~15 Oe ~+22 Oe, and it was shifted
to linearized region as large as 4 Oe. In the case of fabricated real device, magnetoresistance curve was saturated
above external field of 15 Oe, and it was shifted to linearized region as large as 4 Oe. As shown in real device,
MR response curve was in good agreement with the simulation results. As a result of experimental data of
reproducing output signal in real device, it retained normal sinusoidal waveforms in 1~4 Oe external magnetic field.
In this magnetic field region, the fabricated heads with tri-layered MR element can be operated with good reproduced
characteristics. This will be beneficial to the use of efficient processes of manufacturing elements and the vacuum
deposition techniques which control thin film properties.



