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The aim was to develop a multi-channel noise generator utilizing nonlinear
phenomena. We achieved the simplification of dynamical systems for generating random noise and
miniaturization of circuits using chip components. Additionally, we identified the combinations of
circuit parameters to be set. However, some circuits fabricated with the same specifications failed
to generate noise, and determining the cause was difficult, making continued research challenging.
Therefore, the focus of the research shifted to how noise beneficially affects information
transmission in nerve cells, studying the noise-induced simultaneous firing phenomenon of the
integrate-and-fire oscillatory circuit. As a result, we deepened our understanding of the role of
noise in weak signal detection and signal synchronization processes, opening the way for new
scientific applications that mimic the characteristics of nerve cells.
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