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Résumé

The past five years have seen significant fundamental and technological advancements
in the solution-processable semiconductor materials for solar energy conversion. Specifi-
cally, organic semiconductors (OSCs) and hybrid halide perovskites (HPs) are promising
light harvesting materials among the emerging photovoltaic technologies today. For ex-
ample, single-junction solar cells based on OSCs and HPs have achieved solar-to-electrical
energy conversion efficiencies of over 18% and 25%, respectively, compared to the theoretical
Shockley-Queisser limit of 33%. While this trend is expected to continue, the energy harvest-
ing capability of these materials is not withstanding to provide with sustainable large area
photovoltaic platform in the long run, due to the poor environmental stability and degrada-
tion issues. What becomes clear as the field develops is that the compositional engineering
of photoactive layers and contact electrodes, and their interfaces, is increasingly important
to develop stable and efficient solar cells. In addition, acquiring deep new understandings
of structure-stability-property relationships is expected to help in the rational design of
solution-processable semiconductor materials for optoelectronics. Here, we present the gen-
eral application of solid-state NMR (ssNMR) spectroscopy to characterize organic-organic
interfaces in OSCs and organic-inorganic interfaces in HPs.[1-4] Results on multi-nuclear
(1H, 13C, 11B, 14N/15N, 19F, 119Sn, 133Cs, and 207Pb) ssNMR characterization of or-
ganic photovoltaic blends and hybrid perovskites will be presented.
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