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Highly Sensitive Thermopile Sensors Using Nanostructured Si-Ge
Thermoelectric Materials
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This paper reports on the characteristics of a thermopile infrared sensor using nanostructured Si-Ge thermoelectric
materials. While thermopile infrared sensors have the advantage of operating without power consumption, they have low
sensitivity. To address this limitation, we have developed nanostructured Si-Ge thermoelectric materials that are expected
to have a low thermal conductivity and a high Seebeck coefficient. With a thermal conductivity of 1/8 (0.8W/(m-K)) and a
Seebeck coefficient 2.8 times higher (330uV/K) than that of conventional Si-Ge crystals, the nanostructured Si-Ge
thermoelectric materials are expected to enhance the sensitivity of the thermopile infrared sensor. The thermopile infrared
sensor using these materials achieved a sensitivity of 1200 V/W at pressures below 1x10'Pa, demonstrating high
sensitivity.
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