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Precise control over material interfaces, especially through lattice matching, is crucial for fabricating 
highly functional, oriented thin films. While inorganic epitaxy has long been a cornerstone of semiconductor 
technology, we have developed a novel organic-inorganic epitaxial approach on inorganic compounds, 
specifically metal hydroxides, to grow oriented metal-organic framework (MOF) films [1-7]. Our method 
leverages the ordered surface hydroxyl groups (M-OH) of crystalline metal hydroxides. These groups act as a 
template, guiding the alignment of organic linkers to establish a well-defined epitaxial interface, which in turn 
enables the growth of highly oriented MOF films. Achieving macroscopic control over the orientation of MOF 
micropores is key to unlocking unique anisotropic properties. These properties are essential for developing 
advanced electronic, optical, and thermal devices. The oriented pores facilitate host-guest interactions by 
precisely accommodating functional guests, such as molecules, ions, or nano-objects. For instance, we have 
demonstrated that oriented MOF films loaded with fluorescent molecules exhibit distinct polarization-
dependent optical responses [2, 5]. In this presentation, I will review our recent progress in the fabrication of 
oriented MOF films and related framework compounds. I will also highlight their unique applications, focusing 
on their remarkable optical, electrical, and thermal properties. 
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