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TITLE: Characterisation and Applications of Metal Oxide Memristive Devices

ABSTRACT:

The memristor was first hypothesized in 1972 based on a symmetricity argument and was
dubbed the fourth fundamental circuit element. The device itself and materials exhibiting
memristive dynamics have been subjects of heated research activity. Memristors are now
recognized as emerging memory devices suitable for neuromorphic applications, brain-
inspired computing, hybrid complementary metal-oxide-semiconductor (CMOS) + memristor
circuits.

Performance of integrated circuits (predominantly made of CMOS technology) has been
following an exponential trend known as Moore’s law for the last forty years. However, now
that physical boundaries have been reached, novel approaches including the utilization of
emerging devices, which enable smaller footprint, low power consumption, memory
properties, have become eminent.

Transition metal oxides are among the most frequently used active layers that make up
memristive devices. Valence change memories (VCM) exhibit input dependent high (or low)
resistive states due to ionic movement. Following an input signal, a highly conducting
filament(s) forms which sets the device, application of an opposite input leads to the
dissolution of the filament and thus resets the device back to its more resistive state.

This talk will describe memristive device fabrication, characterization, modeling of device
behavior and applications to analog circuits.



