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Abstract: The aim of this study is to understand the phonon transfer characteristics of a silicon thin film transistor. For
this purpose, the Joule heating mechanism was considered through the electron-phonon interaction model whose
validation has been done. The phonon transport characteristics were investigated in terms of phonon mean free path for
the variations in the device power and silicon layer thickness from 41 nm to 177 nm. The results may be used for
developing the thermal design strategy for achieving reliability and efficiency of the silicon-on-insulator (SOI)
transistor, further, they will increase the understanding of heat conduction in SOI systems, which are very important in
the semiconductor industry and the nano-fabrication technology.
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Fig. 2 Normalized cummulative thermal conductivity of

three kinds of silicon film thicknesses (d) as a
function of phonon mean free path of lateral and
bottom sides for varying device power: (a) d =41
nm; (b) d =78 nm; (c) d = 177 nm
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