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Development of a low temperature fabrication method of insulator films
applicable to next generation electronic devices by the electrochemical
oxidation method

TAKAHASHI, Masao
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The new method to form mixed-anion compound layers has been developed and
the formed insulator layers are found to be applicable to the resistance random access memory
(ReRAM), which is one of next generation electronic devices. The formation method consists of the
electrochemical oxidation in organic solutions under atmospheric pressure at ambient temperature.
TaOxNy layers were formed on Ta substrates by the electrochemical oxidation method in methanol
solutions of tetramethyl ammonium hydroxide with applying +5 V (vs. Pt) to Ta substrates and the
prepared <Al/TaOxNy/Ta> samples showed typical current-voltage (1-V) characteristics as the ReRAM
devices. It was found that water concentrations in organic solutions are able to control the anion
deficiency of formed compound layers. Furthermore, the method of producing insulating layers with a

high cumulative probability of bipolar-type I-V characteristics has been developed.
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