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Abstract:
Organic semiconductors have been implemented in a variety of
electronic devices ranging from organic light-emitting diodes, organic
solar cells, and organic transistors. As is true for other semiconductor
technologies, the efficient injection and/or extraction of charges across
interfaces with conducting contacts is an essential requirement for
device performance of organic electronics. Like 2D semiconductors, high
contact resistance is a major problem in organic transistors, since it
directly limits their usefulness in potential high-frequency electronics
applications. The contact resistance can depend strongly on various
parameters, including the transistor architecture and the mismatch

between the contact work function and the transport levels of the
organic semiconductor. In our work, we have shown how using a thin
gate-dielectric layer (around 5 nm) in a coplanar thin-film transistor
(TFT) in combination with contacts modified using a chemisorbed
monolayer to tune the contact-semiconductor interface properties
yields record-low contact resistance as small as 10 Ωcm and
subthreshold swings as low as 59 mV/decade in low-voltage organic
transistors fabricated on flexible substrates. This approach was then
extended to small-scale TFTs and circuits leading to additional record
results in the dynamic performance, including voltage-normalized
transit frequency up to 7 MHz/V. While these latest results as well as
developments from other groups including the first ever demonstration
of a transit frequency above 100 MHz have revitalized the efforts to
realize commercially viable high-frequency organic transistors, the
quest for 1 GHz will require further improvements in the understanding
and mitigation of contact resistance and advances in the device
fabrication.
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