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Abstract: For several decades, the CMOS industry has relied upon device scaling to increase system-level performance, while at the same time reduce cost per function.  However, the traditional scaling model is breaking down due to a variety of reasons most of which are power-related.  These issues include limits on the power density that can be effectively cooled on a CMOS logic chip and the power needed to communicate data within a chip and between chips.  In addition, limits on the total available power from the grid may soon limit computational capacity. This problem therefore leads to the question: is there a solution to this predicament, and if so, at what dimension will we find the technology that will allow system performance to improve in an increasingly power-constrained world?

In this talk, Dr. Koester will provide an overview of two very different approaches that have been proposed to address the power problem. The first potential solution, which involves innovation at the “nano-scale,” is to develop a better switch with lower energy per operation than conventional devices. A number of nanoscale devices have been proposed, from semiconducting nanowires to carbon nanotube to graphene nanoribbons.  He will provide a comparative perspective on the capabilities of these various technologies, and provide his viewpoint on the nano-scale technologies that have the greatest potential to achieve significant energy savings at the device level. 
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