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Cooling-Free Infrared Sensors with Original Nanostructured Si-Ge
Thermoelectric Material
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A thermopile is a type of cooling-free infrared sensor composed of thermoelectric materials, and detects infrared rays
without using electric power. For making a high-performance sensor, we have developed a germanium-silicon (Si-Ge)-
based thin-film thermoelectric material. The thermal conductivity of the Si-Ge thermoelectric material was reduced to
1 Wm K" due to the artificial nano-structure in the material. In addition, its Seebeck coefficient was effectively increased by
co-doping. This paper demonstrates that the thermopile constructed using the developed nanostructured Si-Ge material
successfully detects infrared rays, and a gases detection system using the thermopile detects methane in the ambient air.
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