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Abstract : A bipolar resistance switching behaviour is detected for a Ti/TiO2-x/Au memristor device, which is fabricated by a
masked designed magnetic sputtering. The current dependence of voltage indicates the curve changes slowly and continuously.
When voltage pulses are applied to the device, the set and reset processes maintains linearity, which is used to simulate the
synapses. We argue that the conduction mechanism of the device is from the oxygen vacancy channel model, and the resistance
of the device change slowly due to the reaction between the titanium electrode and the intermediate layer and the existence of
a large number of oxygen vacancies in the intermediate layer. Then, Hopfield neural network is constructed to simulate the
behaviour of neural network in image processing, and the accuracy rate is more than 98%. This shows that titanium dioxide
memristor has a broad application prospect in high performance neural network simulation.
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