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Organo-metal halide perovskites have overwhelmed the area of thin film photovol-
taics with efficiencies skyrocketing to levels of >20%.[1], while concerns about stabil-
ity are still intimately linked to the field.[2! I will discuss our recent work to improve
the stability of perovskite based solar cells by the introduction of impermeable
charge transport layers, e.g. ALD-grown SnO,.[3] Based on this concept we also real-
ized highly efficient self-encapsulating semi-transparent perovskite cells[*! and In-
free devices, with semitransparent electrodes based on ultra-thin Ag layers, which
are chemically protected by the SnOy.[5!

Perovskites also state an intriguing platform for applications beyond solar cells. As of yet,
their tremendous potential for photonic applications has not been unlocked because of a
lack of suitable patterning techniques to create resonator structures, waveguides etc. di-
rectly into these perovskites. Crystal binding in these perovskites includes significant con-
tributions of van der Waals interactions among the halide atoms and hydrogen bonding.[¢]
The formation enthalpy per unit cell is only about 0.1eV in MAPbI;.[7] We took advantage of
the “soft-matter properties” of organo-metal halide perovskites and demonstrated that
photonic nano-structures can be prepared by direct thermal nano-imprint lithography in
MAPDI3; and MAPbBr3at low temperatures (<150°C). The resulting periodic patterns pro-
vided distributed feedback resonators, which afforded lasing in MAPbI; with ultra-low
threshold levels on the order of 1 pJ/cm2.[8] I will discuss the applicability of thermal
imprinting for perovskite solar cells and LEDs.
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