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Ultrasonic sound waves moving through the cleaning
fluid create cavities (cavitation) during the rarefied
region of the wave, the cavities grow and then collapse
during the compression region of the wave [1].

Cleaning frequencies are characterized as Ultrasonic 150kHz, High Ultrasonic 150 - 800kHz
and Megasonic >800kHz
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The relative cavitation strength decreases
as the frequency is increased [1].At
Megasonic frequencies cleaning is
accomplished by acoustic streaming, high
velocity pressure waves in the cleaning
fluid [2].

For each frequency there is a peak in particle removal
efficiency at a specific particle size. The higher the
frequency the smaller the particles that are efficiently
removed [1].

A transducer couples the high frequency sonic energy
into the cleaning fluid. The sonic energy  must have a
clear path from the transducer to the surface being
cleaned to clean effectively (line of sight) [3]. Megasonic
systems can effectively clean particles <0.15µm in
diameter without damage to the substrate [2].

Fundamentals of Sonic cleaning
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The stagnant boundary layer in the
cleaning fluid near the wafer surface
becomes narrower as the frequency is
increased [1]. Effective cleaning requires
a boundary layer thinner than the particle
size being cleaned.


