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A Flexible Self-Powered Temperature Sensor Based on Thermoelectric Composite Films
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Abstract: The continuous and long-lasting monitoring of physiological signals induced from the human body is crucial for
health monitoring, disease diagnosis, and treatment. In this study, we have reported the Seebeck effect-based flexible self-
powered temperature sensor which can convert the electric signals from lateral temperature difference. For demonstrating
temperature sensor arrays, the p-type thermoelectric (TE) composite films were fabricated by dispersing the Bio.sSbi1.sTes (BST)
powders inside poly-vinylidene fluoride matrix and subsequently attached to the patterned electrode foils. The inorganic BST
powders-embedded TE composite films with activated area of 0.5 x 1 cm? harvest a maximum voltage of 1.7 mV, a maximum
current of 5.6 pA, and an output power of 2.6 nW from the temperature gradient (4T) of 20 K. Finally, the fabricated self-
powered temperature sensor array well detected the pattern images of external thermal source of AT =20 K. This study manifests

flexible temperature sensor array which paves the way for further advancements in this field.
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Fig. 1. (a) Schematic illustration showing fabrication process of TE composite films, (b) photograph of the fabricated TE film, (c) schematic
diagrams of steps for fabricating the flexible self-powered temperature sensor arrays, and (d) a real photograph of the fabricated temperature

sensing device.
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Fig. 2. (a) (i) Cross-sectional SEM image, (ii) surface of SEM image, and (iii-v) EDS mapping corresponding to the surface images of TE
composite films and (b) XRD pattern of a p-type BiosSbisTe; powders-embedded TE composite film.
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Fig. 4. (a) The infrared thermal images of the flexible temperature sensor arrays activated by a PDMS heater. (b) The contour map images
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