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Graphene Material for Microelectronic Devices and Circuits: Challenges and Perspectives

Graphene is a material with unique electronic transport properties, which make it an excellent candidate for advanced 
applications in future microelectronic devices and circuits. In this paper, we discuss first the basic electronic structure 

and transport properties of graphene and the fabrication of field-effect transistor (FET) and other devices, then focus on the 
explorations of ESD protection application of graphene-based nanoelectro-mechanical system (gNEMS) with characteristics 
of almost zero leakage, excellent high speed switching and high frequency application of graphene transistors with record-
high cutoff frequencies, maximum oscillation frequencies and voltage gain. Results of experimental investigations and physical 
insights into the reliability issue and failure mechanism of the graphene ESD device by transient transmission line pulse (TLP) 
measurement will be presented in detail, while the potential of graphene in high-speed analog electronics is being explored. 
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