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Abstract: The first section of this talk will focus on techniques for producing and detecting
picosecond pulses in silicon that are based on a laser-free fully electronic direct digital-to-impulse
radiation. The source technology can produce high-power pulses with duration of less than 2psec,
frequency spectrum up to 1.1THz, and line-width of 2Hz at 1THz. In addition to design details and
circuit topology, a method of fsec-laser based sampling system will be presented that can
characterize radiated pulses from a silicon chip up to 4THz. This will be followed by a presentation
on THz gas spectroscopy and hyper-spectral imaging.

The second part of the talk will focus on precision wireless synchronization of array elements using
millimeter waves. This technique is used to scale up the array size and eliminate wires between the
array elements. As an alternative method to millimeter-wave synchronization, the technique of
optically locked microwave oscillators will be presented.

Finally, the last part of the talk will discuss a single-chip full-duplex transceiver for Electron
Paramagnetic Resonance (EPR) spectroscopy and a millimeter-size battery-less energy-harvesting
microchip with on-chip antennas for medical implants.
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