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The photoluminescence (PL) properties of porous silicon were investigated. The porous
silicon samples were prepared by anodization of nondegenerate single-crystal Si wafers in an
ethanoic HF solution followed by light illumination therein and rinse with deionized water.
The light-illumination treatment was found to be effective and increased the emission efficiency
by more than four orders of magnitude. The PL spectrum has a Gaussian line shape. The
luminescence seems to be uniform on the whole surface of a sample, and the results from
measurements on samples prepared under identical conditions showed good agreement. The
emission shifts to longer wavelengths upon irradiation with moderate power laser beams.
Similar red-shift phenomena were obserbed for samples preserved in the air for several days

or soaked in water for several minutes.
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Fig. 1 Schematic illustration of the cell for
the anodization.
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Fig. 2 Typical PL spectra of porous sillcon.
Here two samples are compared subjected to
light-illumination treatment after the anodiza-
tion under different conditions, open- and closed-
circuit conditions.
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Fig. 3 Shape of the PL spectra plotted against
photon energy. The data are converted from
those shown in Fig. 2. Solid curves are the
fitted Gaussians.
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Fig. 4 Time dependences of the peak wave-
length and the emission bandwidth (FWHM)
during continuous excitation by a relatively less
intense laser beam (9.0 #W).
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Fig. 5 Time dependences of the peak wave-
length and the emission bandwidth (FWHM)
during continuous excitation by a relatively
intense laser beam (4.5 mW).
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Fig. 6 Fatigue of the PL observed through its
integrated intensity. Excitation laser power is
9.0 uW.
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Fig. 8 PL spectra of three different samples
anodized and illuminated under the same condi-
tions. In this case, the samples were illuminated
under the open-circuit conditions.
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Fig. 9 Aging of porous silicon monitored by
the peak-wavelength shift and by the emission
bandwidth (FWHM) for two samples (A, B)
preserved in the air.
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