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OBJECTIVE 
It is a well known fact that as device dimensions shrink, 
so does the size of the defects that need to be removed 
from the wafer surface to prevent device failure.  A 
common cleaning technique to remove particles involves 
Megasonic agitation during the cleaning cycle [1].  
Particle sizes down to 100nm have commonly been 
removed by megasonics even though theoretical papers 
on megasonics (frequency = 1MHz) indicate removal of 
particles this small should not be possible [2]. It is 
believed that the dominant mechanisms of particle 
removal in megasonic cleaning include cavitation, 
microstreaming, and Schlicting streaming.  By controll ing 
the combination of these factors, finer particle removal 
could be realized in megasonic cleaning.  Theoretical 
models and calculations which consider these 
mechanisms have been developed to predict removal rates 
of particles from Si wafers, even below 100nm in particle 
size [3]. The purpose of this paper is to provide direct 
experimental evidence that megasonics is indeed capable 
of removing particles below 100nm. 
 
APPROACH 
The megasonic system used in this study is a single wafer 
system operating at ~835kHz [4].  Room temperature 
deionized water was used during the megasonic cleaning 
cycle to remove the particles from the wafer surface. 
Light Scattering measurements (KLA Tencor SP1-TBI), 
enable LPD sizes to be measured down to 60nm and 
particles below this LPD size range can be detected with 
the average haze on the wafer surface. 
 
RESULTS AND CONCLUSIONS 
A typical cleaning result is shown in figure one.  A 
monodispersed sili ca slurry a particles size distribution of 
35.6 ± 9.9nm was efficiently cleaned off of the wafer 
surface with deionized water and megasonic agitation.  
Further data will be provided with LPD sizes in the range 
between 60 and 100nm. 
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Figure One: SiO2 slurry cleaned off of a Si3N4

wafer surface with deionized water and
megasonic energy below 900kHz.  The
average haze was measured in the wide
channel with oblique ill umination.


