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Why We Need
Spintronics in the
Era of IoT and AI
Development of spintronics non-volatile nanodevices and 
their integration with CMOS circuits has resulted in 
realizing low-energy, yet high performance integrated 
circuits for Internet-of-Things (IoT), and high performance 
computing and artificial intelligence. The usage of electric 
power by the IT sector will be significant in future society 
along with the fact that for IoT it is essential to have 
low-power processing capability. These challenges can be 
met by integration of non-volatile spintronics nanodevices 
with CMOS circuitry. Endurance and low supply-voltage 
operation make these spintronics devices the only 
non-volatile alternative for the current volatile working 
memories such as DRAM and SRAM. The spintronics 
device commonly used is magnetic tunnel junction (MTJ), 
which can scale down to 20 nm with the 
perpendicular-easy-axis CoFeB-MgO system, is the device 
most widely employed for such a purpose. A brief review of 
the development of MTJs is given together with its ultimate 
scalability in the X nm (< 10 nm) dimension by showing 
MTJs with current induced switching and high thermal 
stability in the range of 4-8 nm. Three-terminal spintronics 
devices that utilize spin-orbit torque arising from structures 
involving heavy metals as well as from antiferromagnets 
will be discussed, and it will be shown that it can mimic 
basic brain function opening a route toward neuromorphic 
applications. 
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