THERMAL ANALYSIS OF A MEMS BASED BROADBAND LIGHT SOURCE: TEST DATA AND MODEL
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ABSTRACT

NASA Glenn Research Center, the Jet Propulsion Laboratory and Lighting Innovations Institute at John Carroll University are developing a MEMS-based, low-power, incandescent broadband light source for aeronautics and spacecraft applications.  This paper summarizes a thermal analysis of the MEMS package and filament.  The packaged device is very small, measuring approximately 1.2 mm thick, 15 mm long, and 10 mm wide.  This device can be used to interrogate optical sensors or as a calibration light source for spectrometers. Several alternating layers of Silicon, Silicon Nitride, Silver Oxide, and Titanium/Platinum/Gold build the basic mechanical structure.  A square cavity in the center of this “box” suspends a spiral Tungsten filament.  The filament emits light and heat like a black body at about 2650 K that bounces off the reflective walls of the cavity and exits through the Silicon Nitride window at the “top” of the structure.  Temperature requirements, analysis methods and results are discussed.  The analytical results are compared to recent laboratory test data.  

