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Recent experiments on spin devices like magnetic tunnel junctions (MTJ's), domain wall motion
(DWM) in magnetic strips and spin valves have led to the possibility of having very high density
on-chip memories and logic. While the possibility of having on-chip spin transfer torque memories
is close to reality, several questions still exist regarding the energy benefits of spin as the state
variable for logic computation. Lateral spin valves with multiple input magnets connected to an
output magnet using metal channels or domain wall magnetic strips integrated with an MTJ, can
be used to mimic the “perceptrons” or “neurons". The spin-based neurons can be integrated with
CMOS and other devices like domain wall magnetic strips to realize low-power all-spin neural
networks (NN), and are suitable for big data analytics, such as data mining, image recognition,
video analysis. Our analyses also show that DW based devices and MTJs mimic “spiking neurons”
(having better bio fidelity than non-spiking neurons) with synaptic plasticity, leading to more
energy efficiency and better self-learning capability.
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