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This study investigated the application of metal-oxide memristors to sensor data
processing. First, the controllability of the analog reset behavior of memristors, which is
utilized for extraction of transient sensor response, was investigated based on the chemical
composition and thickness of a capping layer. In Pt/Ta0,/TiO,/Pt structure, the voltage
range where the analog reset occurs (AVgeset) Was found to increase with the increase in
oxygen composition and the decrease in the thickness of the capping layer of TiO,. XPS
study suggested that AVgese is linked to the chemical state of Ti near the TaO,/TiO,
interface. Then, sensor transient response was input to the memristor to extract the feature
of the response as the memristor resistance. Acetone and ethanol were successfully
discriminated by the memristor resistance under the condition where the responses in their
steady-state were similar. Consequently, the promising properties of memristors as a
processing device for the sensor transient response were demonstrated.
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