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Nanoparticle organic memory field-effect transistor

H.L. Gomes

Nanofloating memory
devices possibly mimicking
nature

There are an increasing number of publications related to organic field effect
transistors (FET) where metal nanoparticles are incorporated into the FET channel
[1-3]. These devices structures exhibit memory effects and can also be called nano-

[.5‘) floating memory devices. Recently, this device concept hit the headlines

G thanks to a join work of two French teams within the National Science

%JJCJU Agency (CNRS) and the Atomic Energy Commission (CEA). The device
XU

reported is basically a pentance based TFT where a layer of gold

nanoparticles is attached to the dielectric surface using surface chemistry
techniques. While studying the charge transport across these devices structures the
authors found out that in pulsed mode, the charge flow is similar to the transport of
chemical neurotransmitters through a synaptic connection in the brain. The authors
claim that the device can mimic a biological synapse.

The device concept has been around and tentatively explored as a memory. The
novelty resides on the idea that under pulsed mode, the device can mimic a
biological synapse. The interest for the scientific community is at the moment more
at a fundamental level. Understanding, the basic physics of the devices may lead to
novel device concepts and to a niche of applications away providing new functions.

Resistive switching effects are a remarkably universal phenomenon in composite
systems, in which metal nano-particles are embedded in an insulating or
semiconducting host. In spite of the numerous studies the memory mechanism is
still elusive. The merit of the French team lies on calling the attention of the
scientific community for these device structures and their possible applications
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