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Improve the understanding of the mechanism of spin-orbit torgque induced
magnetization reversal and construct the material and device technologies based
on it

Zhang, Chaoliang

3,300,000

Td) (STD)
SoT (SOT&STT )
SOT&STT-MTJ

200 ps STT SOT
STT SOT

SOT-MTJ

Magnetoresistive random-access memor¥ has attracted significant attention
these years as a promising alternative to the current volatile random-access memory technologies.
Since it stores information as the magnetization directions of ferromagnetic thin films in magnetic
tunnel junctions (MTJs), no energy is required to retain bit information. Meanwhile, the schemes
which can reverse the magnetization direction with lower power consumption and faster speed become
extremely important. In this work, we systematically study the magnetization reversal via
spin-transfer torque (STT) and spin-orbit torque (SOT) in the ultra-fast regime 200 ps < tp < 1ns.
We find that low-current fast switching can be achieved by modifying the combination of STT and SOT.
Our findings are expected to provide clues for understanding the magnetization reversal mechanism
with STT&SOT and eventually pave the way towards the nonvolatile spintronics device with high-speed
and low-power-consumption performance.
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