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Latest Advance of Researches on Graphene Transistors

LI Xin, GUO Shixi, SONG Hui, LI Quanfu, SHI Junjie,
FANG Ming, WANG Xiaoli, LIU Weihua

(School of Electronics and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: According to the research hotspot arised by the difficulties that when the feature sizes
of integrated circuits become less than 10 nm, the silicon ICs are unlikely stable due to the short
channel effect, tunneling effect and manufacturing process limits, the latest advance of researches
on graphene transistors are discussed from three aspects including digital transistors, radio
frequency (RF) transistors and flexible transparent transistors. Graphene nanoribbons array
parallel structure and heterogeneous structure are the most promising approaches on opening the
graphene band gap to achieve a high on/off current ratio and to achieve complementary logic. The
main development trend of graphene RF transistors is to improve the cut-off frequency and
maximum oscillating frequency by reducing the contact resistance and access resistance, and
matching the interface between substrate and gate dielectric. It is realized that the flexible
manufacturing technology of Polythylene terephthalate (PET) substrate and Ion Gel gate
dielectric are the most promising approaches to achieve a full graphene transparent flexible circuit
and to keep graphene high mobility. Graphene transistors will have a huge impact on the
integrated circuit industry.
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