Physical speed limitation of VO; oscillators
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Volatile Mott memristors are key components of neuromorphic circuits alongside conventional
non-volatile resistive switches. While the latter essentially play the role of artificial synapses in neural
network applications, the former act as artificial neurons implementing several neural spiking patterns
[1]. In addition, Mott memristors are well applied to oscillating neural networks, where information
processing occurs in the dynamic domain and the computation is encoded by the phase of the
oscillators. All these applications require fast operation, but until today, only oscillation frequencies
in the 10 MHz regime have been achieved with the most common, VO;-based Mott memristors [2].
Here we investigate the dynamic operation of nanoscale VO Mott memristors, where the
functionality is concentrated in the ultrasmall, ~30 nm wide region between the contacting electrodes
[3]. By analyzing and comparing the results of time-resolved pulsed experiments and the evolution
of the device states along the constant bias oscillatory operation, we explore the physical and
geometrical speed limitation of VO, oscillators.
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