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As technology development, the requirement for storage has increased rapidly. The conventional memory device 1s no longer afford the growth speed.
Magnetic random access memory (MRAM) has become the potential candidate for the next generation memory device. The spin-orbit torque (SOT)
MRAM is advantageous for its low power consumption, higher storage density, faster speed, and non-volatile properties. Based on the design of SOT
MRAM, the spin torque source material generates the spin current to manipulate the magnetization in the adjacent ferromagnetic layer. Therefore,
reaching the large spin-torque efficiency becomes an important task for the SOT MRAM. Previous reports show that the 5d transition metals possess
large SOTs, like Ta, W, and Pt. However, the spin torque efficiencies in these materials range from 0.10-0.3 which are not sufficient to afford the
requirement. On the other hand, to achieve higher storage density, perpendicular magnetic anisotropy (PMA) 1s necessary. Nevertheless, the PMA
SOT device requires an external in-plane field to achieve the current-induced SOT switching, which 1s a great challenge for application. Hence,
achieving the field-free SOT switching 1s another task to be solved as well. In my study, the spin torque efficiency 1s tunable through controlling the
resistivity of Ta alloy. The spin torque efficiency in the Ta alloy can be enhanced from 8% (pure Ta) to 15%. Also, the field-free SOT switching 1s
achieving by engineering the structural property of the spin torque source layer.
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Tunable Spin-Orbit Torque in Ta Alloy Field-Free SOT Switching in Mo-based Device
» Magnetic heterostructures & ReS1st1v1ty > Hall-bar > Normal structure » Current-induced SOT sw1tch1ng
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