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A Comparative Study on the Influence of Etchant upon the
Etching Rate and Quality in Laser Induced
Wet Etching of Fused Silica

J. H. Lee, J. K. Lee and B. H. Jeon

Abstract
Transparent materials such as fused silica are widely utilized in optical and optoelectronics field because of its

outstanding properties, such as transparency in a wide wavelength range, strong damage resistance for laser irradiation,

and high thermal and chemical stability. In this study, we made a few micro patterns on the surface of fused silica plate

using laser induced wet etching. KrF excimer laser was used as a light source. There were no burrs and micro cracks on

the etched surface of fused silica and the flatness of the etched surface was fairly good. We investigated the influence of

etchant upon the etch rate and quality in laser induced wet etching. Pyrene-acetone solution and toluene were used as

etchant. In the side of etch rate, toluene solution was better than pyrene-acetone solution. But we made in wider range of

energy density using pyrene-acetone solution. But pyrene-acetone solution gave us wider window of energy density for

successful micro patterning.
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Fig. 1 Concept diagram of mechanism for laser
induce wet etching
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Fig. 2 SEM micrograph of fused silica etched in
acetone solution containing pyrene

Fig. 3 SEM micrograph of fused silica etched in
toluene
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Fig. 4 Etch depth vs. number of irradiated laser
pulses(Etchant : pyrene-acetone solution)
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Fig. 6 Comparison of etch rate(toluene vs. pyrene-
acetone solution)

(a) pyrene-acetone
Fig. 7 Photograph of fused silica irradiated with 1000
pulses of KrF laser at 1000mJ/ cm’

(b) toluene
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Fig. 8 Confocal scanning laser microscopic picture of

pattern on fused silica
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Fig. 9 SEM micrograph of micro channel patterns

etched on fused silica by laser induced wet
etching
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