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The use of 1 -conjugated system conductive polymer material has become
widespread in current organic electronic devices. However, obtaining detailed structural and
mechanism information is difficult due to structural disorder, and there is no established guideline

for achieving high conductivity. In this study, we developed a series of single-crystalline
oligomeric conductors from which the basic framework of a conducting polymer was extracted. By
studying the structure-property relationship and utilizing the high degree of molecular design
freedom inherent in oligomers, we were able to control the electronic structure based on the
modulation of chain length, arrangement, dimensionality, and band filling. As a result, the
electrical conductivity at room temperature was improved by six orders of magnitude. Additionally,
metallic electronic states can be realized above room temperature.
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