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[ 3B/ EDESE ] Rapid development of high-performance computing and advanced

™

consumer electronics requires large quantities of high purity semiconductors, noble
metals and rare-earth elements. Increasing prices and reduces availability of these
materials should motivate advanced recycling protocols as well as development of new
computing paradigms and technologies, based on Earth-abundant materials.

Memristive and the recently proposed memfractive systems have been shown
to display basic features of neural systems such as synaptic-like plasticity and memory
features, so that they may offer a diverse playground to implement synaptic connections.
Their combination with reservoir computing approaches can further increase their
versatility. It is possible since reservoir networks do not require extra optimization of
internal connections. Therefore, new materials, presenting a diversity of electric
properties are so needed. Here we focus on fabrication and characterization of new
materials, which, along with simple solution processability, provide diverse switching
mechanisms and current-voltage characteristics, thus offering new playgrounds for
neuromorphic research.

The key problem is understanding the relation between molecular structure and
computational performance of devices. Here we present an overview of various materials

(natural, bio-derived and synthetic) which prove their applicability in fabrication of



memory and synaptic devices. We introduce some preliminary studies on memristive
devices based on unusual materials: coordination compounds of common transition
metals, derivatives alkaloids and other biomolecules and other materials, which are not
commonly considered as useful in information processing. At the moment they do not
offer outstanding performance, but may pave the way towards environmentally-friendly

and cost-effective devices, especially for niche applications.
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