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Development of purely-electronic resistive switching devices based on
field-induced Mott transition
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For metal-insulator transition in strongly correlated materials, increasing
attention has been paid to the electronics applications, such as resistive switching memory based on
the stable and controllable changes in the electrical resistance. In addition, some recent studies

have suggested the occurrence of a new type of metal-insulator transition in such materials: *
field-induced” metal-insulator transition where the transition is induced by purely electrical
effects not by thermal effects through Joule heating. To clarify the mechanism and develop the
applications, growth of epitaxial thin films and fabrication of device structures were performed for
the electrical-type metal-insulator transition materials in the present study. Growth of
single-crystalline epitaxial thin films was successfully achieved for Ca2Ru04, which is one of the
most actively studied materials. Moreover, a field-induced resistive transition was clearly
demonstrated in the epitaxial films of Ca2Ru04.
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