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Visualization of Disruptive Bubble Behavior in Ultrasonic Fields

Tae-Hong Kim, Keunhwan Park and Ho-Young Kim

Abstract. The bubble oscillations play an important role in ultrasonic cleaning processes. In the ultrasonic
cleaning of semiconductor wafers, the cleaning process often damages micro/nano scale patterns while
removing contaminant particles. However, the understanding of how patterns in semiconductor wafers are
damaged during ultrasonic cleaning is far from complete yet. Here, we report the observations of the
motion of bubbles that induce solid wall damage under 26 kHz continuous ultrasonic waves. We classified
the motions into the four types, i.e. volume motion, shape motion, splitting or jetting motion and chaotic
motion. Our experimental results show that bubble oscillations get unstable and nonlinear as the ultrasonic
amplitude increases, which may exert a large stress on a solid surface raising the possibility of damaging

microstructures.
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Fig. 1. Preparations for visudization experiments. (a)
Schemeatic of the apparatus. (b) Vertical walls (AFM
cantilever and Polyimide film) for observation of
bubble motions.
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Fig. 2. High-speed images of bubble motion. (@) As P,
increeses from OkPa to 35kPa, various bubble
motions were observed on the polyimide film. R/
Ro~1 (b) A smdl bubble was split a 75kPa R/
R<0.2 (c) Vigorous and chaotic motion of a
resonance bubble a 75kPa At 560us, the AFM
cantilever was broken. RIRy~1
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Fig. 3. As P, increase from 0 kPa to 35 kPa which takes
100 us , the shape motion turns into the splitting
or jetting motion.
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