Abstract

As the Moore’s law is running into its physical limit, it requires the exploration of novel materials to enable
“More Moore” and “More than Moore”, according to the projection of International Roadmap of
Technology for Semiconductor (ITRS) 2.0. The atomic-level thickness makes two-dimensional (2D) layered
materials immune to the short-channel effect, providing the potential for future scaling. The ultralarge
surface-to-volume ratio of 2D materials allow them to respond external stimuli with high sensitivity, not
only for electronic signal but also optical, electrochemical, thermal or even biological stimuli.

In this talk, I will first introduce our work about the use of graphene as the barrier of the Cu interconnect
to replace conventional TaN barrier.1Our experimental and computational results show that graphene
barrier can meet the ITRS requirement. We also perform a systematic study on the physical properties
and electronic transport of group-10 transition metal dichalocogenides (TMDs).2,3The strong interlayer
interaction and the dramatic change of bandgap with the layer number show the potential applications
of group-10 TMDs in field-effect transistors and infrared photodetectors. The molecules with the
unlimited degree of freedom in structure design can provide diverse functionalities for 2D devices.
Recently, we realize novel light-responsive 2D electronics based on hybrid molecule/2D system.4The
devices can function as optically controlled transistors, multibit optical memories, and light-tunable
diodes.
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