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Development of High Performance Chalcogenide Thermoelectric Film
by Tuning Atomic Concentration

Takafumi ISHIBE®

Film thermoelectric (TE) materials, which convert a vast amount of heat to electricity, are drawing
much attention as one of the power sources of Internet of things sensors because of small size, light weight,
and stand-alone power generation. To enhance the TE conversion efficiency, low thermal conductivity,
high Seebeck coefficient, high electrical conductivity are required. In 2016, theoretical research reported
that GeS would exhibit high TE conversion efficiency because GeS has the layered crystal structure and
sharp density of states near Fermi energy, leading to low thermal conductivity and high Seebeck coefficient,
respectively. However, there have been no experimental studies about TE properties of GeS. This is
likely attributed to the difficulty in forming GeS because of high volatility of Sulfur. In this study, we
reveal the growth condition of GeS film. High temperature growth of more than 300°C volatilized S com-
pletely, concluding that 250°C is suitable for GeS film growth. When varying the growth rate at the fixed
temperature of 250°C, GeS film was obtained at the lowest growth rate of 0.6 nm/min. It is considered that
too high growth rate could deviate the compositional ratio of Ge and S from the optimal one due to the
difference of sputtering rate. In the future study, it is expected to optimize the growth condition of GeS
film and to obtain TE properties.
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