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Abstract
Transition metal oxides exhibit a rich variety of attractive properties such as a metal-insulator transition (MIT), colossal magnetoresistance, and High TC ferromagnetism due to their strongly correlated electrons. VO2 shows orders-of-magnitude changes in resistivity at around 340 K owing to MIT, which is applicable for multifunctional switching device at room temperature. I will introduce to control their MIT in three dimensional nanostructures toward functional oxide nano-electronics. In VO2 system, epitaxial VO2 nanowire and their Filed Effect Transistor (FET) structure were constructed by nano-imprint lithography technique down to several ten nm scale, and it showed very sharp temperature and current induced insulator to metal transition in nanowire.  A network resistor simulation revealed that trapping of 50 nm scale metallic domains within nanowire is essential for the mechanism of this enhancement. The enhancement of conductance modulation efficiency was also observed in nanowire FET composed of VO2 and hybrid dielectric gate. 
	As further development, the ultra-small oxide nanostructures of planer type VO2 FET, and magnetoresistive (La,Pr,Ca)MnO3 nanowall wire, optoelectronic ZnO nanobox, semiconductive- ferrimagnetic  (Fe,Zn)3O4 nanowall wire constructed by 3D nano-template Pulsed Laser Deposition technique will also be presented for nanostructured oxide spintronics and iontronics application.  This talk will discuss the challenges on how to design highly sensitive oxide nanomaterials for external stimuli and the miniaturization limit of their functionalities, taking advantage of artificially confined nanospace toward high performance nano-electronics devices. 
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