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Effect of Surface Roughness on Emittance Spectra of Metal-coated Silicon Microcavity
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Ti-coated Si microcavity have been developed as a selective emitter for micro thermophotovoltaic
power generation system. In order to examine the effect of surface roughness on emittance spectra, two
different metal deposition methods, electron-beam evaporation and vacuum arc evaporation are
investigated. An emittance peak appears at the wavelength of 3.2 pm, which corresponds to the designed
value. For microcavity fabricated with vacuum arc evaporation, the emittance spectra is correspond to the
electromagnetic resonance mode. When InGaAsSb PV cell is assumed, theoretical conversion efficiency

becomes 31 % for the present microcavities at 800°C.
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Figure 1 SEM image of Ti-coated silicon microcavity fabricated
with vacuum arc evaporation.
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Figure 2 Experimental setup.

Figure 3 Si microcavity fabricated with Ti film using (a)
electron beam evaporation and (b) vacuum arc evaporation.
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Figure 4 Emittance spectra of microcavities (L,=L,~L.=1.8 um)
fabricated with vacuum arc and electron beam evaporation.
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Figure 5 Emittance spectra of the microcavities (Ly=L,=L.=0.7
um).
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