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Doped Tin Oxide layers as sensitising layers in optical gas sensors: A study of
optical properties using spectral ellipsometry
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Gas sensors are an important tool in various areas for example in industrial process

control as well as security applications or in research itself. A useful gas detector

should be selective, precise, lifelong stable and easy to build. In the presented

research a new noninvasive gas detection technique is investigated based on the

SPR effect with ellipsometric readout.

The sensor consists of a gold layer (40 nm) top-coated with a doped metal-oxide

(SnO2, 5nm).The coating was attached by magnetron sputtering with doped targets

with different doping concentration and doping material. In the past, it could be shown

that, without the top-coating, these type of sensors can detect various gases, e.g. CO,

H2, O2, O3, He, N2, with sensitivities down to the ppm range (in air). With the help of

the doped-metal oxide, the sensitivity increases dramatically by a factor of 100.

Furthermore, a selectivity for specific gases was observed which depends on the

doping of the coating. Changing the properties of the plasma coating process gives

access to a big variety of different layers and enables us to find the best conditions for

the determined gas in selectivity and sensitivity. The result of the sputtering progress

is analyzed and characterized by using optical methods, mainly spectroscopic

ellipsometry (SE). Further methods like AFM and XPS are used to identify the

structure of the surface to avoid roughness or defects as possible reasons for the

observed effects.
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