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Abstract Visible photoluminescing (PL) silicon at room temperature has been prepared
by a dry technique, that is, by spark processing, contrary to anodically etched porous sili-
con. PLL peak maximum of photoluminescing spark processed Si was shifted to blue 520
nm. The stability of spark processed Si towards degradation upon UV radiation was found
to be extremely high. Results from high resolution TEM, XRD and XPS studies suggest
that spark processed silicon involves minute nanocrystalline (polycrystalline) particles

which are imbedded in an amorphous matrix, preferably SiO,.
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Fig. 1. Schematic diagram of unipolar spark

process.
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Fig. 3. XRD patterns of (a) spark processed
and (b) untreated Si.
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Fig. 4. Transmission electron micrographs

of spark processed Si and electron diffrac-
tion patterns of area (a) : crystalline and

(b) : amorphous (bar = 10 nm).
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XPS binding energies for bulk silicon and spark - processed silicon

Type Binding energy (eV)

Observed peak value

Reference XPS peak value [11]

Bulk Si 100 eV

Spark - processed Si 103.4 eV

Si:99.3eV
Siin Si0, : 103.3 eV
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Fig. 5. PL intensity vs. laser excitation ener-
gy for (a) spark processed and (b) ano-
dically etched Si.
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Fig. 6. Degradation rate of PL intensity to

325 nm laser light for (a) spark processed
and (b) anodically etched Si.
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