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Abstract:  Continuing scaling of transistors following Moore’s law has been challenging, thus new types of technology are 
needed for today’s applications requiring efficient generation and processing of large amounts of data.  Two-dimensional (2D) 
materials, especially 2D semiconductors provide unique opportunities for advancing the computing and sensing technology, 
due to the atomic scale thickness and other interesting physical properties.  In abundant-data computing, the energy and 
delay in computing largely attributes to the huge memory wall instead of the processors alone.  A better integration of 
memory with logic is required for a more efficient computing system.  2D transistors and emerging memory technology such 
as resistive random-access memories (RRAMs) and are suitable for such integration.  We have explored the ternary content-
addressable memory (TCAM) based on MoS2 transistors and metal-oxide RRAMs, toward efficient and parallel search of 
massive data.  On the other hand, efficient sensing is also critical, and we have engineered single crystal and bicrystal metallic 
structures on amorphous insulating substrates toward more efficient plasmonics devices.
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