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Ultrafine bubbles generated by ultrafineGALF improve the removal of contaminants from silicon wafer surfaces
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Abstract Studies are expected to be conducted on application of ultrafine bubbles, around 1 um or
less in diameter, in a variety of fields including the manufacture of foodstuffs, cosmetics,
pharmaceuticals, and in horticulture. In this study, we investigated the ability of ultrafine bubble
water into improve the removal of contaminants from silicon wafer surfaces. It was confirmed that
the removal of metallic elements from the silicon wafer surface could be improved by using ultrafine
bubble water with a bubble density of 5 10%/mL, instead of plain ultrapure water. This is probably
because the continuous redistribution of the bubbles produced by the liquid’s motion promotes the
ability of these ultrafine bubbles to remove contaminants. Our results suggest that ultrafine bubble
water makes it possible to wash objects while causing less damage.
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Fig. 1 Scattered-light image (a) and size distribution (b) of UFB
measured by Particle tracking analysis method
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Fig. 2 Experimental procedure
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Fig. 3 Percentages of metallic elements remaining on the wafer surface after washing with ultrafine bubble-filled ultrapure water and
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Fig. 4 Percentages of metallic elements remaining on the wafer surface after washing with each rotation speed



