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Artificial synaptic crossbar array memristors with interneuron function
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To realize a neurochip with higher-order functions of the brain, we aimed to
create a platform containing interneurons that express neuromodulation functions. As a result, we
fabricated a 4-terminal artificial synaptic memristor device and achieved associative learning
(Pavlovian conditioning) by inputting interneuron signals. In the simulation analysis of dopant
distribution in the memristor, we were able to faithfully reproduce some of the experimental results
by taking into account the temperature dependence of the oxygen vacancy flux due to diffusion and
drift and the thermal diffusion effect. Furthermore, we developed a process for designing and
fabricating crossbar array memristors and successfully implemented the interneuron function in these
devices.
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