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Designing low-bandgap S,N-Heteroacene oligomers
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Low-bandgap organic molecules are key actors in organic photo-
voltaic (OPV) devices, in which an electron donor molecule (D)
is coupled with an electron acceptor (A), forming a D-A hetero-
junction. S,N-Heteroacenes (SN’s) are an emerging class of ac-
ceptor molecules due to its high electron aflinity and enhanced

conjugation’.

In this study we verified how functionalization can

be used to tune the optical and transport gap in such molecules.

We performed time-dependent density functional theory (TD-
DFT) calculations using the optimally tuned range-separated hy-

brid functionals
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Figure 1: Example on how functionalization can change the a) ionization
potential and b) optical gap for S,N-Heterohexacenes (SN6) molecules.
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Figure 2: Optimal w as a function of the number of double bonds of a) oligo-

SN3 and b) oligo-SN3-DCV.
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Figure 3: a) lonization potential as a function of the number of doble bonds

and b) optical gaps as a function of the inverse of double bonds of oligo-SN3
and oligo-SN3-DCV calculated with OT-RSH approach.
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Figure 4: Natural transition orbitals (NTO’s) for the first singlet and the first
intramolecular charge-transter state of SN3-DCV monomer.
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Figure 5: a) Frontier orbitals energy diagram for TBP-TBPq and SN3
molecules. b) NTO of the first charge-transfer state for the coupled TBP-

-

I'BPq:SN3-DCV molecular system.

The results indicates that we can engineer electronic and optical

properties

of the 5,N-heteroacene class of molecules via function-

alization. This is a powerful strategy to theoretically design novel
donor/acceptor molecular systems for organic photovoltaics.
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