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Guest Editorial
Solid-state Memristive Devices and Systems

ANOTECHNOLOGY has entered its most disruptive

phase. After several decades of fundamental investiga-
tion on hysteretic memory switching, a truly explosive amount
of knowledge has been generated about nanometer scale
electronic effects in a very wide range of resistive switching
materials. Nanoscale resistive switching elements, also known
as memristors, are nowadays regarded as a promising solution
for establishing next-generation's memory, due to their infin-
itesimal dimensions, their capacity to store multiple bits per
element and the miniscule energy required to write distinct
states. The functional properties of such elements are however
associated with rate-dependent electro- or thermo-dynamic
changes that are contingent on both the present as well as the
past environment, presenting us with a set of rich dynamics
that make opportunities in exploiting them as novel compu-
tation elements that bring us a step closer towards realsizing
bio-inspired systems and applications. The topic of memristive
devices covers a wide range of emerging resistive switching
devices including oxide-based resistive memories and multi-
layered metal magnetic memory devices.

The impact of memristors is currently realized through their
potential in establishing high spatial-and high storage-density be-
yond the current CMOS technological roadmap for memory and
computation. As anexample, presentday computing and memory
systems burn most of their power in transferring data back and
forth between computing and memory blocks. On the contrary
memristor technology has the potential of integrating memory
and computation locally, dramatically reducing the power-cost
in data communication. At the same time the unconventional dy-
namics of such devices often correlate with counterpartbiological
systems that are capable of regulating the bio-information flow
along with transcribing memory. This approach is currently ex-
ploited for establishing unconventional computation formalism
that finds application in adaptive systems.

This special issue presents some of the latest developments in
this field and covers different aspects of practical memristive de-
vices and systems, including solid-state nanodevices, physical
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switching mechanisms, circuits and emerging applications. We
received a large number of submissions that were contributed
by researchers from both academia and industry. This issue, fea-
tures a total of 16 contributed papers selected through a competi-
tive peer-review process. These cover broadly memristor theory
and models, practical solid-state implementations and emerging
applications.

We hope that the readers will enjoy these selected papers and
that this issue will serve as a stimulus for opening up new re-
search in this emerging field. We would like to express our sin-
cere appreciation to authors of all the papers submitted to this
special issue. We warmly thank the reviewers for delivering
high-quality reviews in a timely manner that helped us address
this challenge and improve the quality of the accepted papers.
We would also like to express our gratitude to Prof. Manuel Del-
gado-Restituto, IEEE JOURNAL ON EMERGING AND SELECTED
TopICS IN CIRCUITS AND SYSTEMS (JETCAS) Editor-in-Chief,
and Prof. Yen-Kuang Chen, the Deputy-Editor-in-Chief, and the
editorial team of JETCAS for their constant support without
which this special issue would not have been possible.
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