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Abstract: For many years, organic semiconductors dominated the field of thin film electronics, and
this as well as polymer or as defined molecular materials. Since 2009, the focus shifted towards a
rediscovered group of materials also processible as thin films from solvents, e. g. hybrid organic
inorganic lead halide perovskites (HOIPs). At this moment and certainly in the field of solar cells, the
3D HOIPs are dominating the research activities reaching a PCE of 27%, surpassing single crystal
silicon solar cells. However, lifetime under illumination is still a major problem. The use of mixed
3D/2D HOIPs shows dramatic improvements in stability. 2D HOIPs in their own right, on the other
hand are potentially also materials with interesting properties to be incorporated in opto-electronic
devices. In our group, since about 8 years, research is focussed on the study of 2D HOIPs in which
larger organic molecules are incorporated with potential semiconductive properties. Our goal is to
disclose and explore a potential synergy between organic semiconductors and the inorganic layers
present in 2D HOIPs. The research aims to disclose structure-property relationships that lead to
stable 2D HOIPs with specific opto-electronic properties, more specific to study energy and charge
transfer processes between the inorganic layers and the organic semiconductive ligands. Structural
insights will be presented and examples of integration of 2D HOIP interlayers in 3D HOIP solar cells
leading to passivation of defects and increases in PCE and stability.
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