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Figure 1. Schematic diagram of the fabrication process
for Au nanoparticle—assisted chemical etch—
ing of Si: (a) preperation of Au nanoparticle
coated Si substrate, (b) chemical reaction of
Au nanoparticle—assisted chemical etching
and (c) effect of electrochemical etching.
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Figure 2. Top—view FE-SEM images of (a) the thermally dewetted Au nanoparticles on Si substrate and (b) the
etched surface of Si by the Au assisted—chemical etching.
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Figure 3. Cross—sectional FE-SEM images for the etched Si by (a) Au assisted—chemical etching for 1 min and
by Au assisted—electrochemical etching at applied cathodic voltages of (b) =1 V and (c) —2 V. The insets
of Fig. 3(a)—(c) show the magnified FE-SEM images. The etching depth of the corresponding samples
is shown in Fig. 3(d).
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Improved Antireflection Property of Si
by Au Nanoparticle-Assisted Electrochemical Etching
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We fabricated the textured silicon (Si) surface on Si substrates by the electrochemical
etching using gold (Au) nanoparticle catalysts. The antireflective property of the fabricated
Si nanostructures was improved. The Au nanoparticles of ~20-150 nm were formed by
the rapid thermal annealing using thermally evaporated Au films on Si. In the chemical
etching, the aqueous solution containing H>O, and HF was used. In order to investigate
the effect of electrochemical etching on the etching depth and reflectance characteristics,
the sample was immersed in the aqueous etching solution for 1 min with and without applied
cathodic voltages of -1 V and -2 V. As a result, the solar weighted reflectance, i.e., the
averaged reflectance with considering solar spectrum (air mass 1.5), could be efficiently
reduced for the electrochemically etched Si by applying the cathodic voltage of -2 V, which

is expected to be useful for Si solar cell applications.

Keywords : Au nanoparticle catalysts, Electrochemical etching, Texturing, Si solar cells,

Antireflective property
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