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Abstract: The end of device scaling is the dawning of a new era in integrated circuit design. Today, there is a growing
demand for energy-efficient systems in multi-sensor electric vehicles, UAVs, and distributed wireless pico-cells. This is
while, the intrinsic performance of analog building blocks no longer scales with technology nodes. In this talk | will argue
that in the absence of device-level scaling, rethinking the frontend architecture by modernizing the traditional hierarchical
design can open the door to substantial improvements in hardware efficiency and scalability. | will present two examples
to support this claim.

In the first work we rethink digital processing in phase modulated radars by replacing it with a more efficient mixed
analog processing scheme. The new system demonstrates more than an order of magnitude improvement in energy
efficiency compared to traditional radar sensors. In the second work | introduce a nearest element phase monitoring
architecture that overcomes the scalability challenges in traditional LO distribution schemes. Based on this new approach
and for the first time, we implement a mm-wave phased array radiator with seamless multi-chip scalability. These two
examples demonstrate how combining architectural and circuit-level innovations in this new era can lead to efficient and
scalable mm-wave and THz systems.
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Yahya Tousi received his Ph.D. degree in 2012 from the Department of Electrical and
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research interests are in high performance integrated circuits and novel architectures for mm-
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