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Field effect control of correlated electron systems for a prototype of Mott FET
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STO STO FET

STO

Mott transistors with the Hf02(20nm)/Parylene-C(6nm) double-layer gate
insulator were made, but the switching speed was too slow (<0.5Hz) to replace the present field
effect transistors (FET). However, the slow swithing device would be what has been highly expected
for the neuromorphic electronics. Indeed, we have successfully developed artificial synapses and
neurons using our FET with a single-crystalline SrTiO3 (STO) channel. We have opened a path to novel

neuromorphic electronics with the insulator to 2D metal transition.
Our STO FET shows both the nonlinear Hall effect and the Kondo effect below 50K. The appearance of
two types of carriers at lower temperatures is crucial for the phenomena, and the two-carrier
appearance would be related to the drastic enhancement of the dielectric constant of STO at low
temperatures. We also found the superconductivity of STO is enhanced by the oxygen isotope exchange,
which makes STO ferroelectric if it is insulating. Need further investigation.
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