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Abstract

PVA (polyvinyl alcohol) brush cleaning method is a typical cleaning method for semiconductor
cleaning process especially post-CMP cleaning. PVA brush contacts with the wafer surface and
abrasive particle, generating the contact rotational torque of the brush, which is the removal
mechanism. The brush rotational torque can overcome theoretically the adhesion force generated
between the abrasive particle and wafer by zeta potential. However, after CMP (chemical mechanical
polishing) process, many particles remained on the wafer because the brush was contaminated in
previous post-CMP cleaning step. The abrasive particle on the brush redeposits to the wafer. The level
of the brush contamination increased according to the cleaning run time. After cleaning the brush, the
level of wafer contamination dramatically decreased. Therefore, the brush cleanliness effect on the
cleaning performance and it is important for the brush to be maintained clearly.
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Fig. 1. Full-contact particle rolling removal
mechanism.
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Fig. 2. Protection mechanism of re-adhesion in
case of same polarity of zeta potential.
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Fig. 3. Re-adhesion mechanism incase of different
polarity of zeta potential.
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% 4. Cleaner 428 (GnP Tech. Co.).
Fig. 4. Cleaner 428 (GnP Tech. Co.).
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Table 1. Cleaning condition.

Parameter Condition
Wafer 8" PETEOS

Brush contact mode Contact
Pre-cleaning time (sec) 15
Brush scrubbing time (sec) 20
Megasonic cycle 3
Spin dry speed (rpm) 2000
Spin dry time (sec) 60
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Fig. 5. Change of contamination level of wafer
according to cleaning process.
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(a) SEM image of the new brush surface.
(b) SEM image of the brush surface
after 10 cleaning run times. (c) SEM
image of the brush surface after 20
cleaning run times. (d) SEM image of
the brush surface after cleaning brush.
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Fig. 7. Contamination of wafer
cleaning brush.
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