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Towards the fabrication of flexible organic field effect transistor ion sensors
using ultra-thin organic layers

Organic Field Effect Transistor ion sensors (ISOFET) are integrated devices allowing for ion detection
in solution. In these devices the two main components are the semiconducting and dielectric organic
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Figure 1: OFET with a P3HT layer as semiconducting
channel and a lipid monolayer as gate dielectric.

layers used as transistor channel and gate dielectric
respectively. For both these layers, the organization of
the molecules or polymer on the substrate is a key
point to obtain good transistor response. In previous
work we have developed a sensor based on a unique
system composed of two ultra-thin layers: a poly(3-
hexylthiophene) layer as semiconductor (20 nm) and
a lipid monolayer as dielectric (2.5 nm). The
combination of these two materials proved to be highly
performant, and we could measure concentrations of
Cesium ions in sea water at concentrations as low as
the attomolar range with very high selectivity. In this
work the sensor was supported on hard silicon
substrate.

In this PhD project we want to pursue this work by developing a new sensor supported on a flexible
substrate such as a plastic. In addition to be flexible, light weight and portable the substrate will be
disposable. Such flexibility of the substrate generates lots of questioning regarding the properties of
the two layers under mechanical stress (tension and compression).



= We will study: 1) the mechanical stability of the P3HT layer and
Voo lipid layer and of their interface under deformation stress; 2) the
electrical properties of P3HT. We will measure the change in
traps density and carrier mobility; 3) the dielectric properties of
the lipid monolayer. We will measure the change in leakage
current, dielectric breakdown and capacitance. The two layers
will be then implemented in a transistor which we will
characterize electrically under variable stress conditions.

Figure 2: Electronic devices on soft
substrates.

This project will be conducted in close collaboration with Prof. Yutaka Wakayama, from the National
Institute for Materials Science in Tsukuba, Japan. The candidate will spend several months in Japan.

The candidate shall be a physicist.
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Please send your application to Anne Charrier (charrier@cinam.univ-mrs.fr).
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