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Abstract: A gas sensor based on correlation spectroscomyg w@siFP| with long cavity length
(>500 pm) as a modulator is presented. Eventuaky EPl and the optical detector will be
integrated within a MEMS structure.
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1. Introduction

MEMS technology is evolving rapidly and currentlynmaturization and integration of Fabry-Perot hfteometers
(FPI) is possible. Several publications on thegiesif tuneable MEMS-FPI can be found in the litaret for
instance see [1-3]. One popular application oféeldEMS-FPIs is gas sensing since the FPI and ttieabpletector
can be integrated within the same MEMS structuy&J4reducing considerably the sensor size, austita power
consumption. Here, we present a gas sensor desigh wses a FPI as a modulator which eventuallybean
integrated within a MEMS structure.

2. Gas sensor using a FPI with long cavity length

In this paper a gas sensor design based on caretgtectroscopy using a FPI as a modulator isepted. In this
design the spectral fringes produced by the FPiratehed with the absorption vibrational-rotatiolire¢s of the
target molecule. To induce modulation the FPI fem@re shifted along the frequency axis changiagatal light
transmission [6], by modulating the FPI cavity léngrhis design is suitable for detecting molecwléh very well
defined absorption lines which are characteristimost linear and diatomic molecules such as COCaxdHere,
to match the spectral FPI fringes with the rotalabsorption lines we need a FPI with long cakdhgth ),
generally above 500 pm depending on the targefldes is much longer than the cavity length of nafghe
current MEMS-FPI which is generally < 40 um [1-5]. It is shown that gas sensors using awtPllong cavity
length have very high selectivity to the target, gaducing errors due to cross sensitivity. Morepités shown that
FP1 mirrors with low reflectivity € 45%) and ~1mm diameter are required for this appbeatielaxing
considerably the future MEMS fabrication. Currently have finished the construction of a proof afigiple bench
top prototype using bulk optics components, whitdwaus to test the performance of the sensor defsig
different target gases. Simulation and prelimiratgerimental results for a GGa CO and a Clgas sensors will
be presented.
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