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Characteristics of Magnetic Rotation Angle Sensors with Spin-Valve GMR Films
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A magnetic rotation angle sensor fabricated using spin-valve GMR (SV-GMR) films has been
developed. A synthetic-anti-ferromagnetic layer is used in the sensing film as the pinned layer
without any anti-ferromagnetic materials. This film showed a flat temperature coefficient of
magnetoresistance (MR) up to 590 K. The MR ratio of the film was 8.5 %, more than twice that
of conventional anisotropic magnetoresistive (AMR) film. The magnetic rotation angle sensor,
comprising a pair of Wheatstone bridges with pinned directions rectangular to each other, had
less than a 0.5" angle error up to 453 K after the bridge offsets and output amplitudes had been
compensated by applying a rotating 30 mT external magnetic field. Using with a Nd-Fe-B
magnet magnetized diametrically, the sensor had an angle error of less than 1.0° when a field
of 10 mT or more was applied.
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Fig. 4 MR (magnetoresistance) loop of a SV-GMR film
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Fig. 5 Temperature dependence of magnetoresistance
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