Investigations of Acoustic Cavitation in Agueous

Surfactant Solutions for Cleaning Applications

Mingrui Zhao?, Anfal Alobeidli?, Xi Chen3,
Petrie Yam3, Claudio Zanelli3, Sharyl Maraviov?,
Mona Nagel®> and Manish Keswani?

!Chemical and Environmental Engineering, University of Arizona, Tucson, AZ
’Materials Science and Engineering, University of Arizona, Tucson, AZ
30nda Corporation, Sunnyvale, CA
“PCT Systems Inc., Fremont, CA
SCarl Zeiss, Oberkochen, Germany

Symposium NT7: Nanoparticle Characterization and Removal
2016 MRS Spring Meeting & Exhibit
Phoenix, AZ
March 28 — April 1

THE UNIVERSITY
. OF ARIZONA ! ONDA PCT/,_.-& w



Introduction

¢ Megasonic irradiation — Commonly used for particle removal in
Integrated circuit industry

¢ Use of surfactant assists in achieving higher cleaning efficiency
and minimizing feature damage

*» Limited literature available on characterization of acoustic
cavitation in solutions containing surfactants

¢ Proper understanding of the effect of surfactant on the bubble
behavior will enable development of damage-free and effective
cleaning processes for the semiconductor industry
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Effect of Surface Tension on Cavitation Behavior
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Hydrophone Set-up
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Quantification of Stable and Transient Cavitation Pressure
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Stable and Transient Cavitation Pressure as a Function of

Acoustic Frequency at Power Density of 4 W/cm?

Air sat. deionized water
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Effect of Triton® X-100 on Transient and Stable Cavitation Pressure

In Solutions Subjected to Single Frequency (4 W/cm?)
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Effect of Triton® X-100 on Stable and Transient Cavitation

Pressure in Solutions Subjected Dual-Frequency

CMC: 15E-3%:; Surface tension: 35 mN/m
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Damage Study
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Aluminum coated glass
samples

200 and 500X magnifications
Acoustic power: 4 W/cm?
Duration: 1 hour

Severe damage was
observed on the surface
when using UPW

o Surface damage greatly




Discussion

Inactive (Removed by
Coal
/ OAESEENEE bubbles buoyancy) ‘o
Bubble Nuclei \ .g “
\ Coa[esce”ce ~ w/ surfactant
W Rectified Resonance o ’ﬁ""'{’ ' ﬂ'
diffusion size o ' !

. . ' e
Dissolution ‘ %
\ 7 w/o surfactant
Fragmentation <« Collapse

THE UNIVERSITY 10
- OF ARIZONA




Summary
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