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Development of High-performance, Highly Stable and Solution-processable Organic
Semiconductors for Organic CMOS Integrated Circuits (‘Material Innovation Research Center
(MIRC) and Department of Advanced Materials Science, Graduate School of Frontier Sciences,
The Univ. of Tokyo, *CREST, JST) OToshihiro Okamoto,'?

The development of practical organic semiconductors (OSCs) for OFETs paves the way to
next-generation organic-based electronics. Toward this goal, OSCs should meet the following
requirements: 1) high carrier mobility, 2) high chemical stability, 3) appropriate solubility in
organic solvents for solution processes, and 4) thermal durability for device usage environment.
Our group has demonstrated a unique and innovative molecular design strategy for p-type and
n-type OSCs. For p-type OSCs, conceptually new bent-shaped m-cores introduce effective
intermolecular orbital overlaps between the prominent sulfur atoms and suppression of
molecular vibrations by their shape, leading high carrier mobility. Furthermore, suppressing
intermolecular vibrations should also contribute to the thermal stability of the aggregated form
and high thermal durability of the device. For n-type OSCs, newly developed nitrogen-
containing perylene diimides, BQQDIs, realize effective intermolecular interactions via multi-
site hydrogen bond and resulting high performance such as high mobility and high thermal
durability. Thus, high performance p-type and n-type OSCs could realize high-end organic
electronics such as CMOS logic circuits.
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