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3D memristive devices for accelerating collaboration between Al and
bioengineering
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In the brain, countless neurons form a hierarchical 3D local connectivity
structure. We attempted to create high-dimensional wiring of conductive polymer micro-wires between
multiple electrodes 3D memristers . By placing multiple electrodes in a liquid medium on a 2D
plane and in 3D space, we established a technique to selectively wire micro-wires only between
desired electrode pairs by controlling the applied polymerization voltage. This allowed us to
dynamically form networks necessary for information processing, akin to axon guidance. Furthermore,
after network formation, applying an external voltage to the electrodes induced changes in
micro-wire conductivity due to gate effects. Nonlinear responses, including inhibitory resistance
changes associated with voltage spikes and reservoir computing, were observed.
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