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A 380 GHz sub-harmonic mixer using MMIC foundry based Schottky diodes transferred onto quartz substrate
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Abstract — While visible and infrared observations from geostationary satellites are available for already three decades but provide only information on the top of the clouds, sub-millimeter wave radiometry offers new perspectives for the characterization of clouds and rain at global scale. Indeed, recent theoretical studies on the atmospheric sounding capabilities of space borne sub-millimeter wavelengths have shown that cloud content, cloud profile, rain detection and quantification, as well as properties of ice particles, can be derived from brightness temperatures simultaneously measured at different frequencies above 100 GHz with multi-channel retrieval algorithms. Sub-millimeter technology also offers the possibility to deploy a geostationary sensor that would monitor continuously the evolution of the clouds at an adequate spatial resolution.

Schottky-diode-based radiometers are highly interesting because of their capabilities to work at ambient temperature and to operate with fast response. A MMIC sub-harmonic 380 GHz mixer could then be used to measure the radiometric signal in the 380 GHz H2O band required in the Geostationary Observatory for Microwave Atmospheric Sounding (GOMAS) mission. Additionally MMIC technology based components are more reproducible and could bring the instrumentalists forward to build multi-pixel receivers that would offer new scan strategy for Earth observations.

In this paper, we report upon the development of a 380 GHz sub-harmonic mixer using foundry planar Schottky diodes. The device has been fabricated by the commercial foundry UMS (United Monolithic Semiconductors) using their BES process, and post-processed afterwards at Rutherford Appleton Laboratory (RAL) to transfer the GaAs circuit membranes at the die level onto a quartz substrate. Predicted performances give a DSB noise temperature of approximately 1000 K and DSB conversion losses of 7 dB at 380 GHz. I/V measurements of several anti-parallel pair of diodes have been performed at RAL and show unsymmetrical diode characteristics affecting the mixer performance. Preliminary measurements have been done at the Observatory of Paris (LERMA). The mixer presents a double side band noise temperature of 3980K and 10 dB conversion loss at 390 GHz. The automatic fast Y factor mixer characterization test bench has a resolution of 50K and will also be presented. It is composed among others of a commercial fast power sensor calibrated by comparing its linearity to a calorimeter. 


