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Doped Organic Transistors for Bio-electronic Applications

Vikash Kaphle, Shiyi Liu, Akram Al-Shadeedi, Chang-Min Keum, and Bjérn L ussem*

* Department of Physics, Kent State University, Kent, OH, 44242, USA

Doping organic semiconductors has become a key technology for highly efficient organic
LEDs and solar cells' and is nowadays used in high-end TV sets and flexible lighting
technologies. For organic transistors, the benefits of doping are increasingly acknowledged as
well. For example, it has been shown that doping increases the reliability and reproducibility
of organic transistors?; it allows to design and study new flexible transistor concepts>*; and it
minimizes injection losses at the contacts”.

The organic electrochemical transistor (OECT) is one of the most promising doped organic
transistor. OECTs extend the application field of conventional organic transistors toward bio-
electronic applications. For example, they have been used to detect various biomolecules® and
pathogens’, for electrocardiographic recordings®, or for in-vivo recording of brain activity®.

In this presentation, | will discuss our current understanding of the influence of doping on
organic transistors. The theory of doped organic transistors will be presented and used to
discuss the working mechanism of organic electrochemical transistors'®. Strategies to
optimize the performance of OECTs will be proposed™ and limits of the current model of
OECTs will be discussed.
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