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Self-organized organic and hybrid materials for optoelectronic applications

Abstract: Organic and hybrid semiconductors have been intensively investigated during the
last decades due to their potential for various applications in electronics and photonics. These
materials are promising due to their exceptional electronic properties, low cost, versatility of
functionalization, thin film flexibility, ease of processing. Particularly exciting is the role of
the chemistry in enabling the synthesis of multifunctional materials with tunable energy levels
and desired electronic or photonic properties. The design of such materials consists mainly
on the combination of electron-donating (D) and electron-withdrawing (A) groups or units
in molecular structures, resulting in materials with high charge mobility, ambipolar transport,
narrow optical gap, or enhanced luminescence.

In this context, we will present several chemical engineering approaches based on
nanostructured (macro)molecular pi-conjugated systems and organic-inorganic 2D
perovskite systems that incorporate donor and acceptor units. These multi-lamellar, complex
semiconducting materials, capable of producing distinct conductive channels for hole and
electron transport, lead to ambipolar charge transport and highly luminescent materials. We
will describe the design and synthesis of these self-organized multifunctional materials, along
with their structural characterization, thin film morphology, and an assessment of their charge

transport, photophysical properties and electroluminescence.
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