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Fig. 1 Schematic of the four-layer sample to be tested (a) and the experimental

device of phase-sensitive transient heat reflection system (b)
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Fig. 2 Schematic of the four-layer model structure
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Fig. 3 Schematic of thermal penetration for four-layer model (a) and schematic

of thermal penetration for high and low frequency (b)
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Study on the fitting of multilayered thermal interface materials
based on the phase-sensitive transient thermal reflection system

TONG Chen'?, PEI Yu'?, MENG Ting"?, ZHANG Peng'*?,

YANG Xiaochen*?, ZHANG Yiyuan*?, ZHAO Yang'*
(1. CAS Key Laboratory of Mechanical Behavior and Design of Materials, Hefei 230026, China; 2. Department of Precision Machinery &

Precision Instrumentation, University of Science and Technology of China, Hefei 230026, China)

Abstract: The thermophysical parameters of micron-scale thermal interface materials can be fitted by
phase-sensitive transient thermal reflection measurement. For transient measurement method, the
thermal penetration depth is directly related to the modulation frequency of the heating pulse.
Therefore, for multilayered structure, a layered probing method is proposed by carefully adjusting the
modulation frequency range. By controlling the probing depth, the thermal properties of each layer
along the direction of propagation of thermal wave can be determined sequentially. This method can
effectively reduce the influence of unknown parameters of the rear layers on the probed layer, and thus
limit the fitting parameters and improve the accuracy of the fitting results. In this work, a four-layer
thermal interface structure (Cr/Au plated glass-indium-Cr/Au plated silicon oxide-silicon) is
measured and the fitting results are compared with standard values. The fitting relative error is found
to be within + 8%. The signal sensitivity of interfacial thermal conductivity is analyzed, and it is
found that the signal sensitivity of the parameters relies on the choice of frequency.

Keywords: thermal interface material; phase-sensitive transient thermal reflection system;multilayered

material; thermophysical parameters; layered probing



