From Material Structure to Device Function: Porous
Coordination Frameworks at Semiconductor Interfaces for

Gas Sensors and Solar Cells
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English Abstract:

Porous coordination frameworks, including metal-organic frameworks
(MOFs) and coordination polymers (CPs), offer molecular-level tunability
of pore size, ligand electronic structure, and optical response. However, the
organic ligands and coordination bonds that confer these functions also
limit their thermal stability and hinder their integration into conventional
semiconductor devices. This talk presents an approach for translating
material structure into device function, in which device behavior is
predicted from structural parameters and the dominant mechanism behind
performance changes is identified through control experiments. Two case
studies illustrate this approach: a ZIF-8 molecular sieving membrane on
amorphous InGaZnO (a-IGZO) gas sensors, where the pore aperture
confers hydrogen selectivity and UV activation, in place of thermal
activation, preserves long-term stability; and a luminescent zinc phosphate
CP overlayer on textured silicon solar cells, where the efficiency gain is
attributed to spectral downconversion. These studies show that
systematically correlating material characteristics with device performance
provides a rational basis for integrating porous coordination frameworks
into semiconductor devices.
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