TOWARDS A MICROTECHNOLOGY BASED 4-CHANNEL INFRARED DETECTOR UNIT FOR A MINIATURISED NDIR SYSTEM
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Within the GoodFood Integrated Project (FP6-IST-508774-IP) “Food Safety and Quality with Microsystems”, our group is developing with the aid of different microtechnologies an infrared detector unit to be included in a miniaturised NDIR system. The chosen agrofood application for this optical gas sensing approach is the storage ambient control of climacteric fruit such as apples. For this application the detection of different gases is of interest: ammonia (as a result of leaks of the cooling system), ethylene (as a monitor of the ripeness state of the fruit), and acetaldehyde or ethanol (as a measure of fruit stress).  
Our technical contribution to GoodFood is based on our know-how on enabling microsystems technologies (surface micromachining, bulk micromachining, flip-chip techniques, DRIE...) and related characterization techniques that will be particularly applied to infrared gas sensing. The main goal of our group is the design and fabrication of uncooled infrared microdetectors (CMOS compatible micromachined thermopiles as in Figure 1), and their integration with the proper infrared filters for the gas species identified as interesting. These infrared filters have to be narrow bandgap filters in order to be able to discriminate the different gases contribution. Those filters are of commercial origin but they have been conditioned and diced in house to attach them onto our 4 element thermopile array using flip-chip techniques (see Figure 2). Apart from the three gases already mentioned a fourth channel is also needed to be used as a reference, the corresponding filter transmission peak laying within a region where no gas absorptions occur. A third element is being devised to complement the detector unit: a silicon Fresnel multilens (see Figure 3) to help couple in as much light as possible onto the different detector channels. 

The approach followed to achieve the above goals and their development status will be reviewed. In collaboration with the University of Barcelona and the Fraunhofer Institute Physical Measurement Techniques, the final aim is to integrate such a 4-channel IR detector into a TO5/TO8 package that will be attached at the end of a multipath absorption cell.
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Figure 1. Micromachined 4 element thermopile array
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Figure 2. Three different diced narrow bandgap filters flip-chiped onto the thermopile array and wire bonded onto a TO5 package
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Figure 3. SEM image of an 8-level silicon Fresnel lens designed for a 10micron wavelength
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