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[Abstract]

From ferromagnetic materials, which does not consume any energy to maintain the
information, ultralow-power neuromorphic-operation basic-circuits have been constructed. The
nanometer scale magnetic nano-dots system showed neuromorphic calculation power by means
of reservoir computing. Realized skyrmion basic-circuits, i.e. hub, ratchet and c-join, make the
Brownian computation with extreme low power consumption possible.

The modules composed from above mentioned basic-circuits show faster convergence and
much lower energy consumption in learning process compared to the conventional deep learning
network using semiconductor computers.

In addition, the developed neuromorphic system is adjustable to the required tasks by
changing only the voltage application patterns on the magnetic nano-dots at the beginning of the

task operation and during the operation.
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