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tudies have demonstrated the computational costs associated with sim-

lating 3-dimensional devices [19,22] . In one study [19] , the simulation

f a 3-dimensional toy device is far from steady-state but requires sev-

ral hours using hundreds of CPU cores. Another simulation shows even

arger computational costs [22] . Besides, many of these simulations rely

n empirical models for the input material properties [17,19,25,26] and

herefore cannot be used as a predictive tool for accurately simulating

hermal transport. 

In this study, we demonstrate a numerical method for nanoscale

hermal simulations with the phonon BTE. The present method has the
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