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Abstract

A highly porous silicon layer was fabricated by anodizing single crystalline silicon in a dilute solution
of hydrofluoric acid. The color of the porous silicon changed from red and blue to yellow gold during the
anodizing process. The current-voltage (I-V) curve of the anodizing process showed a typical Schottky
diode rectification form. The cell voltage decreased with the increase of HF concentration in the solution at
high current range. However, the voltage was independent on HF concentration in the solution at low cur-
rent range. The pore size was dependant on anodizing condition (HF concentration, current and anodizing
time). The pore size and wall width of porous silicon layer were 4~6 and 1~ 3 nm, respectively. Surface of
the porous silicon was covered with silicon compound(SiH, etc.) according to IR spectrum analysis. The
peak wavelength and width of photoluminescence (PL) spectrum of porous silicon were 650~850 nm (1.5
~1.9 eV) and 250 nm, respectively. The photoluminescence intensity and peak wavelength, and porosity of
porous silicon increased with increasing anodizing current and decreased with increasing HF concentration
in the anodizing solution.
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Fig. 1. Preparation steps of silicon for anodizing.
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Fig. 2. Schematic diagram of anodizing apparatus.
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Fig. 3. Typical current-voltage curve of p-Siin 25
% HF solution.
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Flg. 4. Critical current densities as a function of HF
concentration.
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Table 1. PL spectrum chracteristics of porous silicon with various anodic oxidation condition

HF conc.(%) 5 10
Anodizing current density
condition (mA/cn?) > 10 > 10
time (min) 10 30 10 30 10 30 10 30
PL peak wave (nm) 712 680 680 645 815 790 814 740
Spectrum Energy (eV) 1.74 1.82 1.83 1.93 1.52 1.57 1.53 1.67
Energy Bandgap (eV) & AT Qo B e e 444
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Fig. 8. Photoluminescence spectra of porous sili-
con anodized at various conditions.
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Fig. 9. TEM micrograph of porous silicon surface anodized at various conditions.

(a) 25% HF, 10 mA/cm? 5 min,
(c) 25% HF, 10 mA/cm?, 5 min,
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Fig. 10. Cross-sectional TEM micrograph and elec-
tron diffraction patterns of porous siicon
layer and silicon matrix anodized at 10 mA/
cm2 for 10 mins.
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Fig. 11. FTIR absorption spectra of porous silicone
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