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ABSTRACT

A series of non-fullerene acceptors based on tthenio[1,2b]fluorene central moiety,
with thiophene or 3-octylthiophene asbridge and either non-fluorinated or
fluorinated 2-(3-oxo-2,3-dihydroH-inden-1-ylidene) malononitrile as end-capping
groups (namely ICBF-O, ICBF, FICBF-O and FICBF)véabeen designed and
synthesized. The effect of alkylation of thebridge and fluorination of the
end-capping groups on the absorption spectra, gihevgls, active layer morphology
and photovoltaic performance were systematicallyestigated. Alkylation upshifts
the molecular LUMO levels and thereby a high opeout voltage V.. of 1.06 V
was obtained. However, the larger band gap indbgealkylation led to lower short
circuit current Jso). Fluorinated acceptors display lowdy. but higherJsc and FF
compared with non-fluorinated acceptors, coincidwith their lower LUMO levels,
narrower band gaps and favourable morphology. Assalt, the non-fullerene solar
cells (NFSCs) based on FICBF showed the highest 8fCE41% among these four
acceptors. The ICBF based device delivered a catipaly highV,. of 0.99 V and a
PCE of 6.07%. The results demonstrated that inde2d]fluorene is a promising
building block for efficient NFSCs.
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