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Total landscape of hydrogen-bonding in organic electronics
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ABSTRACT: The presence of noncovalent
interactions in organic semiconductors has
been demonstrated to be beneficial in several
applications, resulting in the enhancement of
charge transport and device efficiency.’
Particularly, the incorporation of H-bonding in
organic semiconductors has been proven to
increase solar cell efficiency by 50%.2
Nevertheless, the race for achieving
efficiency records has hampered research
focused on solving other fundamental issues.
Regarding H-bonding, no comparative
studies have been performed, finding
scattered examples in the literature.>* Our
group works on demonstrating the power of
H-bonds in organic electronics by performing
comparative and systematic studies using
DPP as a model 4 varying multiple
parameters and expanding the results to
state of the art derivatives. In this work, we
explore two hydrogen-bonded thiophene-
capped diketopyrrolopyrrole (DPP)
derivatives containing amides with different
topology (C- or N-centered), and compare
them to a control analogue without hydrogen
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semiconductors,

bonds. We demonstrate the differences in the
optoelectronic and self-assembly properties of the
two amide-containing DPP derivatives, as well as
in their charge carrier lifetimes. We prove the
superior properties of the hydrogen-bonded
derivatives in comparison to the control molecule
without hydrogen bonds, and show that our
molecular design strategy results in
supramolecular structures with particularly long
charge carrier lifetime compared to other amide-
containing semiconductors reported in literature.®
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Figure: Kinetic traces of photoconductivity
transients of HDPPBA-C (blue) and HDPPBA-N
(orange).
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