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This study investigated a new device structure that effectively utilizes

spin-orbit torque at the interface to create a spintronic device that achieves low power consumption
and high-speed operation. Controlling the voltage of the interface state between a magnetic
insulator and a topological insulator makes it possible to induce spin-orbit torque. Furthermore, we

revealed the feasibility of controlling magnetic anisotropy by voltage using spin-momentum locking
of the interface state. As a result, the gate voltage allows simultaneous control of magnetic
anisotropy and spin-orbit torque. We proposed such a magnetic topological insulator element and
analyzed the magnetization reversal, and we found that 1t can operate with lower power than a
magnetic tunnel junction. We also performed magnetization reversal simulations under thermal
fluctuations and illuminated that a write error rate sufficient for practical use in 100 nm scale
devices is possible.
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