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Abstract: The power generation of transistors declines as the operation frequency increases. At the same time, the
free space propagation loss increases, demanding more radiated power from the system. The loss of passive
elements in the circuit increases as well, making functions such as oscillation or radiation even more challenging. In
order to boost the limited power, multiple sources need to be coupled together in an array structure. However, the
significant loss of the coupling circuitry and phase shifters at mm-wave and terahertz frequencies hinders the
implementation of large and efficient radiator and phased arrays. Scalable standing wave array structures are
proposed based on efficient low loss coupling schemes in order to boost the power and operation bandwidth.
Furthermore, a practical approach is proposed to maximize Equivalent Isotropic Radiated Power (EIRP) of the
source by optimizing influential parameters of the radiation apparatus. Finally, we demonstrate a new phase shifting
method based on combining standing and traveling waves and show how it can achieve significantly higher
reconfigurability, phase shifting range and bandwidth. Using all these methods we present coupled-oscillators,
scalable radiator arrays, and reconfigurable phased arrays that can produce high resolution images and achieve
record beam steering range, tuning range, and output power at mm-wave and terahertz frequencies.
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