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Synaptic_platform for neuromorphic computing developed by functional defect
engineering in memristive devices
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A brain-inspired computer consisting of artificial synapses is inevitable
for next generation high speed and low power consumption computing. In this research, we focus on
functional defects, such as oxygen vacancies and dislocations, in crystalline metal-oxide memristive

materials. On the basis of designing atomic and electronic structures of the defects and improving
conventional memristive device architectures into multi-terminal configurations, we develop
resistive switching memory devices with highly ordered two-dimensional dislocation networks,
demonstrate synaptic functions of four terminal memristive devices, and elucidate electronic
structures of resistance change regions in the devices. The obtained outcomes allow us to reach the

realization of the synaptic platform where the artificial synapses can exert high order neuromorphic
functions similarly to living synapses in brains.
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