2008

Juedd A4 A% 29 Wsted BE A2

ZEAMT .ol

2" - glol

Development of a Small-type Megasonic Module
for Nano-scale Pattern Cleaning

Hyunse Kim, Yanglae Lee and Euisu Lim

Key Words :
cleaning (U= & A A)

Megasonic (] 7}4~), Finite element method (FEM) (- $+.8.42 3] A1), Nano-pattern

Abstract

A small L-type megasonic module for nano-pattern cleaning was designed and manufactured. The
impedance graph of the quartz waveguide with a piezoelectric actuator was predicted using finite element
method (FEM). The peak value of the piezoelectric actuator alone was 3.373 MHz, which was the same as the
experimentally measured value of 3.373 MHz (0.0% error). In addition, the maximum impedance value of the
quartz waveguide with the actuator was 3.373 MHz, which agreed well with the measured value of 3.362
MHz (0.3% error). The acoustic pressures of a conventional megasonic system (3 MHz) and the developed
system under similar conditions were measured and compared. The results showed that the maximum values
and standard deviations of the developed system decreased by 29% and 18%, respectively, compared with the
conventional type. This suggests that the small L-type would have higher particle removal efficiency with

lower possibilities of pattern damages.
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Fig. 1 The small L-type quartz waveguide
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Fig. 2 Analysis model of the PZT actuator
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Fig. 3 (a) The FEM and (b) the measured result of the
PZT actuator impedance
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Fig. 4 Analysis model of the quartz waveguide
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Fig. 5 (a) The FEM and (b) the measured result of the
quartz waveguide impedance

Fig. 6 Experimental setup for the acoustic pressure
measurements
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Fig. 7 Three-dimensional (3-D) plot of (a) the current
megasonic system (A-type) and (b) the small L-
type (KIMM) acoustic pressure
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