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Title A new writing scheme for magnetic tunnel junctions

Magnetization switching by spin -transfer torque (STT) or spin -orbit torque (SOT) has been
extensively studied in two or three-terminal magnetic tunnel junctions (MTJs), respectively.
Recently, a new switching scheme under both STT and SOT has been predicted to be faster
with lower power consumption compared to the conventional schemes in calculation studies.
We here experimentally investigate the combinational effect of SOT and STT on
magnetization switching in two and three-terminal MTJs. We measure the switching
current for various pulse widths, especially below 1ns. Thanks to the combination effect of
SOT and STT, we achieve a switching by sub-ns pulses down to 0.2 ns in the absence of
magnetic field. This work demonstrates a field-free switching scheme to enhance speed at
reduced voltage/current in the two and three -terminal MTJ devices.
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