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Design and Fabrication of a Megasonic Waveguide
with Nozzles for Nano—particle Cleaning
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Abstract : Recently, cleaning processes using ultrasonics are being actively developed and used in industrial
areas. Especially, a 1 MHz type is called a megasonic. In this research, we used the megasonic wave for
the development of a cleaning system. It was made of a quartz material, and it has 90 micro holes with @
20 x m sizes. They eject nano-sized droplets, thus they can remove nano-particles from a contaminated
surface. For the development of the system, finite element methods (FEM) were utilized for the analysis of
a piezoelectric acutator (PZT, Lead Zirconate Titanate) and a waveguide to predict impedance values. As a
result, the peak value for the PZT, was 998 kHz, which agreed well with the measured value of 999 kHz
with 0.1% error. In addition, for the waveguide, the predicted value coincided with the experimental value
of 1 MHz. Using them, the quartz waveguide was fabricated, and micro nozzles were micro-machined using

a pico second laser. Reflecting these results, it might be applied in cleaning nano-sized particles.
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Fig. 1 (a) Working principle of a megasonic

cleaning system and (b) cleaning mechanism

with it’s structure
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Fig. 2 Megasonic cleaning system; (a) a fabricated

waveguide, and (b) an electric generator
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Fig. 4 (a) FEM analysis result and (b)

experimental result of the PZT
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Fig. 6 (a) FEM analysis result and (b) the
experimental result of the waveguide
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Fig. 8 (a) Micro-machined holes in

the quartz
waveguide, and (b) microscopies of holes

with measured dimensions
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