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Topological control of oxygen vacancy distribution in memristive materials for
hypercomplex synaptic devices
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Resistive switching (RS) was demonstrated in four-terminal planar memristive
devices fabricated on reduced Ti02 single crystal substrates. In the device, a pair of diagonally
opposing electrode terminals (PADOET) is used to modify the topology of oxygen vacancy distribution

in the region between another PADOET. The surface orientation of the substrate has a strong
influence on the reversible RS phenomenon. Mechanisms behind the voltage-driven resistance change
are elaborated for both crystalline and electronic structures in the electrically active zone of the
device. Suppression of the irreversible conductive structure formation caused by accumulated oxygen
vacancies Is a key to establishing reversible RS in the device. Tuning protocols for the write and
the gate voltage applications enables high precision control of resistance, or synaptic plasticity,
paving the way for the manipulation of learning efficiency through neuromorphic devices.
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