2021 2023

Creation of arithmetic hardware device that can be optimally driven under
atmospheric conditions using nanomaterials
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In this study, with the aim of elucidating the origin of activation of
charge transfer in nanomaterials in atmospheric environments and extracting their function as
arithmetic devices through electrochemical control, we called for the fabrication of devices in
which reservoir operations are driven by proton injection by controlling the humidity environment of

polyaniline and evaluated their performance. The electrical properties changed drastically with
increasing humidity, and I-V characteristics such as strong nonlinear and negative differential
resistance peaks originating from redox were obtained, indicating that the device is ionic
conductive in a humid environment and responds sensitively to humidity changes. The results of
simulated experiments of reservoir operation showed that the waveform ?eneration could be performed
with 90% accuracy, and 10 types of numeric voices (0-9) were successfully classified with about 70%
accuracy.



[S. K. Bose et al., Nat. Nanotechnol. 10, 1048 (2015).]
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