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Thermal Boundary Resistance at Solid Interface by Molecular Dynamics Method
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The thermal boundary resistance (TBR) at a solid-solid interface plays an important role in the design and
performance of electronic devices such as high-temperature superconductor, large scale integrated circuit, or
superlattice, since the heat removal from devices is a crucial factor for their intended operation. Typical theories
for the analysis of TBR are acoustic mismatch model (AMM) and diffuse mismatch model (DMM). However it
is well known that these models can predict only qualitative experimental trends. Acoustic impedance mismatch
model (AIMM) for the macroscale continuum was recently applied to analyze TBR at an interface between two
dissimilar materials. However, it was found that AIMM was also unsatisfactory. Therefore, a corrected
microscale AIMM (CMAIMM) is developed in this study for quantitative predictions. The developed
CMAIMM shows relatively good agreement with the MD results than the previous models.
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Table 1 L-J Potential Parameter
Length Parameter, ¢ 3.4 A
Depth of Potential Well, ¢ 1.67x10%"J
Mass of Argon, m 6.634x107% kg
Time Interval for Calculation | 1 fs (At*=1/2143)
Cut-off Length 350




Table 2 Comparison of MD Results and AIMM/CMAIMM
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Fig.3 Temperature Profile at Interface and Heat Flux
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Fig.4 Reference System without Temperature Jump
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