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Abstract \
Development of spintronics nonvolatile nanodevices is critical in realizing standby-power free, low-power \
consumption, yet high performance integrated circuits for Internet-of-Things (IoT) and artificial intelligence. &
Magnetic tunnel junction (MT]), a two-terminal nonvolatile spintronic device that can scale down to 20 nm

with the perpendicular-easy-axis, 1) is the device most widely employed for such a purpose. In this lecture,
Professor Ohno will review the development of MT]Js and discuss about its ultimate scalability down to
less than 10 nm. 2) He will then describe the work on three-terminal devices that separate the write current
path from the read current path, focusing on spin-orbit torque switching, arising from structures involving
heavy metals as well as from antiferromagnets. 3) The latter is shown to operate as analog memory suitable
for neuromorphic applications. Work supported in part by the InPACT Program of CSTI, Grant-in-Aid for
Specially Promoted Research (17H06093), and OPERA.
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