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Development of nanoionics-based nonvolatile memory using field effect transistor
structure

TSUCHIYA, Takashi
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Resistive random access memory devices with field effect transistor
structure were fabricated to improve operation performance and to derive novel functions related to
nanoionic phenomena. H+ and electron mixed conducting WO3-based redox transistor showed reversible
resistance switching due to H+ insertion/desertion. Furthermore, it showed nonvolatile and
characteristic resistance switching which can be applied to develop novel neuromorphic device.
SrV03-based redox transistors were fabricated by using H+ or Li+ conducting solid electrolytes.
Although similar electronic carrier doping behavior due to the monovalent cation was expected, the
two devices showed completely different electronic conduction characteristic. While the H+ device
showed relatively large drain current enhancement (9%), the Li+ device showed very small one (0.2%).

The result indicated that used H+ or Li+ gives different effect on the local environment near V4+
ions (V-0-V angle).
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