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Artificial intelligence is critical technologies for future societies, but
it is conventionally implemented by high-performance hardware and complex software, and the huge
size and power consumption are problematic. Neuromorphic systems are brain mimicking and expected to

be compact and low power, but they require further research. Therefore, we have been studying
ultra-compact, low-power real systems and obtained satisfactory research results.

(1) Architecture: Single analog synaptic element (resistance change element, memristor,
ferroelectric capacitor). Compact size and low power consumption are realized without information
reduction by shifting from digital circuits. (2) Material: Amorphous metal oxide semiconductor. 3D
integrated systems with features of simple structure, easy manufacturing, and stacking capability.
(3) Algorithm: Modified Hebbian learning for local learning rule. Compact size and low power
consumption are realized by reducing control circuits.
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