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The magnetic field sensor is crucial in mechanical control and consumer
electronic components, especially when combined with permanent magnet
markers. In the domain of automatic control, it can provide highly precise
information about position and angle. In consumer electronic devices, it finds
applications in tools like electronic compasses for orientation and attitude
sensing. The structure of the magnetoresistive sensor consists of a spin valve,
comprising two layers of ferromagnetic material and a layer of non-magnetic
isolation material. The relative alignment of magnetic moments between the
two ferromagnetic layers determines the resistance state of the spin valve,
enabling efficient sensing of the magnetic field.

In this project, we have chosen a chemical sputtering method to prepare a
magnetoresistive sensor with a multi-layered stack of ferromagnetic and non-
magnetic layers, exhibiting superparamagnetic characteristics based on the
anomalous Hall effect principle. Simultaneously, by applying the tunneling
magnetoresistance effect, we have successfully fabricated a thin film structure
with a magnetoresistance ratio exceeding 50%. The device demonstrated
distinct transient response features to the measured magnetic signals in
experiments involving response bandwidth and noise analysis. In future
research projects, we aim to integrate these two characteristics further, striving
to develop an energy-efficient, fast, and precise sensor simultaneously

possessing superparamagnetic and tunneling magnetoresistance effects.
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