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Abstract:

My research focus spans from medical electronics for in vivo diagnostics to
millimeter wave systems. As I had given an overview of the work in medical
electronics last November, this time I will switch gear and talk about millimeter
wave systems. I will first talk about our 60-GHz 3D active imaging system for
concealed item detection. I will introduce the physical principle behind, algorithms,
and our 65- nm CMOS test chip measurement results w/wo antennas. In the test
chip, we utilize the mathematical idea of over-complete expansion and coarse
quantization to implement an RF beamformer. The phase resolution of our test
chip is almost an order of magnitude better than that of other designs with
comparable noise figure, linearity, and power consumption. The increased phase
resolution not only improves the resolution of the imaging system but also can be
utilized to speed up the establishment of connections in a millimeter-wave network.
To this end, I will talk about a fast beam training algorithm that utilizes coding to
reduce the number of training packets from being polynomial with the number of
antennas to a fixed constant of 2 to 4 training packets.
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