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Abstract:

There is a growing interest in terahertz and mm-wave systems for compact, low cost
and energy efficient imaging, spectroscopy and high data rate communication.
Unfortunately, today's solid-state technologies including silicon and compound
semiconductors can barley cover the lower part of the terahertz band. In order to
overcome this limitation, we have introduced systematic methodologies for
designing circuits and components, such as signal sources and amplifiers operating
close to and beyond the conventional limits of the devices. These circuit blocks can
effectively generate and combine signals from multiple devices to achieve
performances orders of magnitude better than the state of the art. As an example,
we show the implementation of a 482 GHz oscillator with an output power of 160
W (-7.9 dBm) in 65 nm CMOS, a 300 GHz frequency synthesizer with 7.9% locking
range in 90 nm SiGe, and a 260 GHz amplifier with a gain of 9.2 dB and saturated
output power of -3.9 dBm in 65 nm CMOS.
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