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[3] S.Ohmagari et al., Appl. Phys. Lett., 114 (2019) 082104 [4] V.D.Blank et al., Diam.Relat.Mat., 57 (2015) 32
[5] T.Funaki et al., IEICE Electr.Exp., 6, (2012) 011302 [6] T.Matsumoto et al., Sci.Rep.,6 (2016)31585
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Insight into scattering mechanisms and transport properties of AgCusS for flexible thermoelectric devices
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PRBRREE, 2R, 3 AR

Compact, wearable, and environmentally friendly personal electronic devices that are capable of self-
charging using the waste heat of the human body have become more feasible in recent years [1]. However,
the development of this technology requires materials that must have ductility and high thermoelectric (TE)
performance at low-temperature ranges. In this work, we report on the TE properties of AgCuS, a promising
material for flexible TE devices with fascinating properties. Accordingly, the electronic and transport
properties are investigated using a first-principles calculation combined with the Boltzmann transport
theory. Consideration of different scattering mechanisms (i.e., Acoustic deformation potential scattering,
piezoelectric scattering, polar optical phonon scattering, and ionized impurity scattering) based on
Matthiessen's rule [2] allows for reasonably reproducing transport properties of the system compared to
experimental observations. Finally, the maximum dimensionless figure of merit ZT is theoretically
predicted, revealing the optimal value of carrier concentration to be achieved for boosting the TE
performance of AgCusS in the low-temperature range.

References
[1]. S. Khan, J. Kim, S. Acharya, and W. Kim, Appl. Phys. Lett. 118, 200501 (2021)
[2]. J. M. Ziman, Electrons and phonons, p.285, Oxford University Press (1960).
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Dependence of phase transition temperature on planarly-confined VO, micro structures

Rui Li, Ai I. Osaka, Azusa N. Hattori, Hidekazu Tanaka

SANKEN, Osaka Univ.

VO, (vanadium dioxide) shows metal-insulator transition (MIT) at phase transition temperature (7im)
around room temperature. It was reported that the 7iv is observably affected by crystal strain, and how to
modulate the 71 is one of the issues in the application prospect of VO,. We found that 71 was converted
by virtues of the spatial confinement, i.e., the 7ty change depending on the planarly-confined VO, micro-
structures with specific crystal strain. In the poster presentation, the dependence of 71m on the confined

size will be shown and the mechanism of 7iv control will be discussed.
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Joule heating-induced phase transition in freestanding hBN/VO, calorimetric sensor

Boyuan Yu, Shingo Genchi, Haobo Li, Hidekazu Tanaka

SANKEN, Osaka University

Strongly-correlated vanadium dioxide (VO>) undergoes a metal-insulator transition (MIT) with resistance
change about 10%~103 Ohms near room-temperature. This guarantees the practical application potential of VO,
as transistors, sensors and etc. For the reported calorimetric sensor based on VO, the conduction heat flow
between the thermal sensitive layer and the supportive substrate often leads to waste of energy. In this work, a
calorimetric sensor based on hBN/VO, freestanding structure designed and fabricated. Comparing with the
common contact structure, the freestanding structure exhibits widened working temperature ranging from
310K~335K(applied voltage 0~20V), and the opening voltage that triggers the (MIT) is also lowered by 5
times. These results indicate that the energy efficiency in the freestanding structure is much improved, which

would further benefit the future design of microcalorimetric biosensors and etc.
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