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 Abstract—Sideband generators (SBG) have been investigated for many years to produce tunable high frequency signals, that have wide applications in scaled radar range systems and molecular spectroscopy. State-of-the-art performance, more than 55 W, has been achieved using single diode waveguide-based SBG’s at 1.6 THz. Today the Far-Infrared (FIR) laser can produce a fixed spectrum line with more than 100 mW power. It is necessary to employ multi-diode circuit topologies to handle this amount of power. However it is difficult to explore multi-diode topologies using waveguide-based SBG’s over 1 THz due to limited space and assembling challenges. To address these problems, an integrated planar array, which is easy to assemble and has high power handling capacities, is investigated in this paper. The first array design step is to consider the losses to substrate modes, which will determine the substrate thickness. At 1.6 THz, the GaAs substrate thickness has to be reduced to several microns in order to eliminate the substrate mode. It is difficult to handle such thin and fragile chips. The other approach to solve this problem is placing the circuit on a substrate lens, which can eliminate the substrate mode. In addition, most of the power will radiate into the dielectric side. The power ratio between dielectric side and air side is e r3/2 for elementary slot and dipole type antenna, where e r is the relative dielectric constant of the lens. Lens radius and extension length are chosen based on the tradeoff among losses, Gaussian-beam coupling efficiency and directivity. The next step, an equivalent unit cell dimension of the array is simulated by Ansoft High Frequency Structure Simulator (HFSS). The goal is to achieve sufficient large unit cell size to accommodate a diode and avoid the higher order waveguide mode. For GaAs substrate, the unit cell dimension is determined to be 40 m ( 40 m. Moreover, the non-linear SBG circuit parameters are modeled in the Agilent’s Advanced Design System (ADS) software. The optimized embedding impedance is found to be Zopt=46+j100  at 1.6 THz, when the diode anode diameter is set at 1 m. The corresponding conversion loss is approximately 9 dB, which doesn’t include the circuit conductive and dielectric losses. The array circuit geometry is simulated by HFSS and optimized to present the optimized embedding impedance. The simulated diode parameters will have 1 m anode diameter and 16 m finger length. The fabrication will begin in University of Virginia Microfabrication Laboratories soon, and measurement will be conducted in UVa Far Infrared Receiver Laboratory. 































































































































































































































































