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Concerted research in physics of anomalous phenomena around metal-insulator
transition and development of neuromorphic devices
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A LIF neuron circuit was successfully fabricated using the Leaky-Integrate

(L1) property of SrTiO3 FETs. The operating parameters of the SrTiO3 LIF neuron circuit were
extracted experimentally, and a virtual reservoir was constructed in FPGA using the parameters. The
successful detection of anomalies in time-series input signals with long time constants (triangular
brushstrokes) demonstrates that SrTiO3 can contribute to brain-type computation. Conversion of
SrTi03 to ferroelectrics and further metallisation significantly increased the superconducting
transition temperature. The results also prompted a reconsideration of the relationship between
ferroelectric QCP and superconductivity in SrTi03. This study is leading to a clarification of why
LI is possible in SrTi03. Expectations are high for new electronic devices to emerge at the
intersection between the study of space-reversal symmetry-breaking superconductivity and non-linear

circuits.
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