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ABSTRACT

Magnetoresistance (MR) sensors is useful in various industries and consumer applications, including emerging fields of
internet-of-things (IoT), artificial intelligence, and smart living. Commercially available MR sensors based on anisotropic
magnetoresistance (AMR), giant magnetoresistance (GMR) or tunnel magnetoresistance (TMR) typically require a bias
scheme to achieve linearized output and to suppress noise. The requirement of a bias scheme results in increased
structural complexity and manufacturing cost. In our work, an all-in-one spin Hall magnetoresistance (SMR) sensor is
fabricated. The built-in AC excitation and rectification detection effectively eliminate the requirements of linearization or
domain stabilization mechanisms. This is due to coexistence of SMR and spin-orbit torque (SOT) in the ultrathin NiFe/Pt
bilayer structure. Despite the simple structure, the sensor exhibits zero DC offset, negligible hysteresis, and a detectivity
of around 1 nT/AHz at 1 Hz.
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