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Abstract: Promising opportunities for research on heterogeneous Internet-of- Things (10T) devices lie at the energy-bottom floor, where
CMOS is still an unbeatable, flexible technology to make the internet of “everything” possible and cost-effective. Near-threshold computing
(NTC) in CMOS is a promising alternative for any application which can tolerate or benefit from very wide voltage-frequency scaling
(VFS). The digital blocks of devices may operate at very different power-performance modes, from sub-MHz to peaks of hundreds of MHz,
which requires CMOS design libraries targeted for NTC. The analog and RF content on 10T chips will be even more crucial, from a power-
savings standpoint. In 10T it is best to avoid using costlier CMOS, and yet closer to an end, two-dimensional transistor and IC scaling. The
nano-power range which is achievable in deca-nanometer CMOS at near-V'T requires very specific logic design techniques to be applied in
digital CMOS. This talk addresses a method to design CMOS digital circuits for a wide dynamic range of VFS, and targets near-threshold
for best energy-efficiency. Our work on 65nm CMOS has demonstrated 63X to 77X energy/operation savings for applications that tolerate
ultra-wide frequency scaling (from hundreds of KHz to 1GHz) in their system operating modes. The results in CMOS were obtained using
the minimal cycle time achievable at each supply voltage, down to very low 200 mV supplies. The strategy for transistor sizing in digital
cells and static noise margin maximization will be addressed in particular. The seminar seeks to stimulate system-level and circuit-level
design approaches for 10T nodes, as the presenter is available to discuss digital, mixed-signal, and even RF aspects of CMOS systems-on-
loT-devices.
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