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Abstract:  
Discovered only ten years ago, graphene (two-dimensional carbon sheet) and its derivative material 
systems have received significant amount of research interests from both academia and industry. These 
emerging 2D nanostructures exhibit unique electrical, optical, thermal, and electromechanical properties, 
attributed to their distinctive layered configuration, energy band structure, and quantum phenomena such 
as massless Dirac fermion transport. The atomically-thin nanosheets could be potentially assembled by 
the existing thin-film techniques. While graphene has been explored as both active and passive elements 
in the imaginary “all-carbon electronics”, its gap-less nature implies fundamental limitations that promote 
innovations in new device principle and material engineering. This IEEE DL seminar will introduce basic 
structure, material preparation methods, and potential design and implementation of logic switches / on-
chip interconnects / solar cells / photodetectors on 2D material platform. Challenges and near-future 
research opportunities in emerging 2D nanostructures will be highlighted. 
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