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Abstract 
 

Functional materials, such as 2D materials and semiconductor thin films, have been subject of 
intensive studies in recent years owning to their promising applications in next-generation of high-
performance electronics and optoelectronics. I will present the engineering of a series of novel 2D 
metal chalcogenide nanomaterials via Li interaction and subsequent liquid exfoliation of layered bulk 
crystals and the demonstration of their various proof-of-concept applications. Thereafter, I will 
present tellurium-based materials for high-performance electronics and optoelectronics, including Te 
nanoflakes for short-wave infrared (SWIR) photodetectors, evaporated SexTe1-x thin films with 
tunable bandgaps for SWIR photodetectors and focal plane arrays, and evaporated Te thin films for 
p-type field effect transistors, circuits, flexible electronics and monolithic 3D electronics. Finally, I 
will discuss the future research directions based on my current research achievements. 
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