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Knowledge on heat conduction in single crystalline silicon thin-film with various thickness is highly important not only for
designing thermal function of silicon-based semiconductor device such as IC and MEMS but also for understanding thermal transport
mechanism such as phonon-boundary scattering. However, previous experiments on the thermal conductivity measurement for
silicon thin-film are limited for a few different thickness cases and at in the local range of the temperature. In this study, we have
fabricated a micro-device consisting of two adjacent symmetric alumina-silicon membranes suspended by long alumina-silicon
beams for measuring thermal conductivity of 90 nm thickness single crystalline silicon thin-film between the two membranes. The
thickness of the layer is measured by contact probe profilometer after using a combination of photolithography and XeF> gas etching.
Thermal conductivity of the sample was measured using this micro-device in the temperature range of 4-300K with an evacuated
Helium cryostat. We have also calculated the thermal conductivity of the silicon thin-film using first-principles-based lattice

dynamics calculation. The measured thermal conductivity increases in the temperature range of 4-90K, then decreases in that of

90-300K. The prediction for the film thickness of 60 nm is very close to the measurement result.
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