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Abstract— There is a need for compact heterodyne receivers operating in the sub-millimeter wave band above 300 GHz for earth observation instruments and space science missions. The sub-millimeter wave or terahertz domain allows studying several meteorological phenomena such as water vapour, cloud ice water content, ice particle sizes and distribution, which are important parameters for the hydrological cycle of the climate system and the energy budget of the atmosphere. We will present an ultra-compact 340 GHz receiver front-end module suitable for earth missions as well as future planetary missions. The receiver LO module consists of a 5 x 34 GHz HBV quintupler (170 GHz LO source) with an innovative ultra compact mechanical design not much larger then a waveguide flange. The mixer module with a size of about one cubic inch, consists of a 340 GHz Sub-harmonic Schottky diode mixer, based on a suspended inverted quartz substrate design utilizing flip chip mounted discrete VDI diodes. In addition a commercial LNA with an operational band of 9-21 GHz has been integrated to the mixer block including a bias circuit-housing compartment. We aim at presenting design, fabrication and experimental results for the complete receiver and individual components.
