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Abstract:

Big-data analytics has scaled up to Exa-scale (10 bytes or flops) that is already beyond the scalability
of the present technology and architecture. It has thereby raised many new research opportunities to
deploy emerging technology and architecture towards building a data-centre on single chip with
integrated 1000-core microprocessors and main memory. One fundamental challenge is how to
overcome dark silicon dilemma of big-data server with energy-efficient I/O communication. The first
part of this talk will focus on memory-logic-integration, including GHz 1/O by 3D TSV/TSI as well as THz
/O by CMOS metamaterial transmission line. Designs and results of CMOS metamaterial
60GHz/140GHz/280GHz interconnect are discussed from in-phase signal generation to in-phase signal
transmission. The remaining part will briefly address the next generation big-data server with logic-in-
memory architecture by nano-scale non-volatile memory devices without the use of 1/Os.
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