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Nanostructure engineering for realization of highly efficient spin-orbit torque
device controled by gate voltage

Saito, Yoshiaki
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SOT-MRAM

We have established low-power and high-density technologies for the two

systems, W/CoFeB and Pt/Co systems, which are candidates for high-speed spin-orbit torque (SOT)-MRAM
device by investigating the correlation between nanostructure of heavy metals and magnitude of SOT.
We have been proposed a W/Hf-multilayer structure and synthetic antiferromagnetic (AF) heavy-metal
(HM) structure with Pt/Ir/Pt spacer layer, and succeed in establishing an efficient SOT
magnetization switching technology for low resistive HM wiring, which was considered difficult to
achieve at the time of the start of this “ kiban-A" project. The most energy efficient SOT reversal
has been observed in the synthetic AF systems. We have also succeeded in observing field-free
switching at room temperature by using the effective field of Dzyaloshinskii-Moriya interaction at
the interface of the magnetic layer of perpendicularly magnetized synthetic AF systems.
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