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Effect of Surface Modification on Ageing of Photoluminescence of
Porous Silicon Prepared by Anodization

Kazuhiro TAKUSHIMA*!, Yuichi ENARI*?, Takeo NAKANO** and Shigeru BABA**

ABSTRACT Porous silicon (PSi) was prepared with an electrochemical anodization technique in a
HF+EtOH solution. Photoluminescence (PL) was excited by 409nm laser and the PL spectrum was acquired
microscopically on the surface. Observed spectra were deconvoluted into two Gaussian peaks. A common
behavior of the ageing, i.e., the peak position of the spectrum shifted to the blue region in the atmosphere,
was decomposed into two categories. The peak at 1.62eV did not shift but the intensity decayed with time,
while the peak at about 1.8eV did not change its intensity but the position shifted to the blue side. On the PSi
surface covered with SiOy, the ageing was suppressed in both categories.
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Schematic illustration of the anodization
apparatus in an ultrasonic bath.
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Ageing of the PL spectrum observed on PSi
in the atmosphere. The peak position gradually
shifted to a high energy side with time.
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A typical PL spectrum observed in the
central region of the anodized PSi.
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PL spectrum at the water level position of
the Si wafer. The ageing (blue shift) was
observed more clearly compared to that of
Fig.3.
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Ageing of the PL spectrum from the
native surface of PSi in the atmosphere.
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Ageing of the PL spectrum from the
PSi surface covered with SiO4 layer in
the atmosphere.
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Tablel Timeevolution of PL spectra of PSi: parameters of two deconvoluted Gaussian peaks

Peak A
SOy covered PS Bare PSi
Height Energy FWHM Height Energy FWHM
[au] [eV] [eV] [au] [eV] [eV]
15 minutes 0.25 1.63 0.23 0.26 1.63 0.23
3 hours 0.17 1.63 0.23 0.20 1.63 0.23
1 week 0.15 1.63 0.23 0.06 1.63 0.23
3 months 0.15 1.63 0.23 0.03 1.63 0.23
Peak B
SiOx covered PSi Bare PSi
Height Energy FWHM Height Energy FWHM
[au] [eV] [eV] [au] [eV] [eV]
15 minutes 0.92 1.79 0.42 0.92 1.79 0.42
3 hours 0.93 1.80 0.42 0.93 181 0.42
1 week 0.95 181 0.42 0.98 1.83 0.42
3 months 0.95 181 0.42 0.98 1.83 0.42
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