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ABSTRACT:

How to Make a Memristor:

Proton Tunneling and lon Diffusion at the Water-Graphene Interface
Mischa Bonn
Max Planck Institute for Polymer Research, Mainz, Germany.

bonn@mpip-mainz.mpg.de

Memristive devices, electrical elements whose resistance depends on the history of
applied electrical signals, are leading candidates for future data storage and
neuromorphic computing. Memristive devices typically rely on solid-state technology,
while aqueous memristive devices are crucial for biology-related applications such as
next-generation brain-machine interfaces. Here, we report a simple graphene-based
aqueous memristive device [1] with long-term and tunable memory. Its operation relies
on reversible voltage-induced interfacial acid-base equilibria, selective proton
permeation through the graphene, and slow ion diffusion to the interface [2,3]. These
results pave the way for developing experimentally straightforward and conceptually
simple aqueous electrolyte-based neuromorphic iontronics using two-dimensional

(2D) materials.
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