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Four terminal memristor devices for correlation-based synaptic signal transduction

Sakai, Akira
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We have developed underlying technology of a correlation-based signal
transduction synaptic device that mimics high-order functions of biological synapses and demonstrated
basic operation of the devices fabricated on reduced SrTiO3 and TiO2 single crystal substrates. A
highly-ordered two dimensional screw dislocation network formed by the wafer-bonding technique of SrTiO3
crystals is found to act as a preferential field of oxygen vacancy drift that induces abrupt resistive
switching phenomena with high stability. A planer four terminal memristor device fabricated on reduced
Ti02 has also been developed. In this device, the resistivity between two driving electrodes can
successfully be changed plastically and reversibly by applying electric field from other terminal
electrodes. These obtained results open the way to control the behavior of signal transduction in
next-generation synaptic devices based on the modification of oxygen vacancy distribution in metal oxide
crystals.
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