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Effect of PVA Brush Contamination on Post~-CMP Cleaning Performance
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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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33 4. Cleaner 428 (GnP Tech. Co.).
Fig. 4. Cleaner 428 (GnP Tech. Co.).

FFE Aok AGAL A A 24E A3t
pH ¥% 128 7IAE 1 wt% 92ES AH&3Hd
vho vk e gAlg A g o]l R4r9) Aﬂ%‘»} Aol
Hrtay Ao AEP oy AxE 98 &
T 999 %9 Airt EAEA & i°ﬂ ol 7}
2000 rome.2 FHsA "ot BE QAN A
AN 248 ¢ glen 212 8 19 g
x 1. AZZA.
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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Change of contamination level of wafer
according to cleaning process.
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Fig. 6. (a) SEM image of the new brush surface.
(b) SEM image of the brush surface
(¢) SEM
image of the brush surface after 20
cleaning run times. (d) SEM image of

the brush surface after cleaning brush.

after 10 cleaning run times.
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Fig. 7. Contamination level of wafer after

cleaning brush.

B3 @yel FAAEM, AA gl FolAL AL
9 ¥ % vk

5 &2 &

Post-CMP cleaningd] da A}&31 gl PVA
BeAlY dAnt AA WAUESH HA 2gd 9
g A Z& Az @A ATE FPct =
B Ale 3A RAEY HE AR FF mUEE
- 2 s 7, 3 RAEY o3 4A

AARS Ae & + Ak Aols AT AR

Atole] Algt HHAE FAES Tt A7) o|FZol
o8 xaste AFel 9 A 2ge A

AL & F A} Y AAH T4l

wet A 5ol "ol A4S 2HY
ol MAFTAol Yol wat Hejr
S7hetA L, BEAY 2 ¢o] S &
% g }L“"l oA, ZEH o2 Al
Fe MATGE AL & 5 Uk 2Y
Fote AR Aee AF oA
of Aol /100 #Bets gom H% =2 A4
&g MHE & Y0 B AFE I AA
ghE g ot BAsE LHEE
Aol AAFELEE FAS=H WS

& 5 gck

% Egol og D
A ERELIE:
o

ofi MG

zAte =
E d7E agaey)er/aRA g 2
T4 A (R15-2006-022-01001-0) A o=
8.

¥ o
o2 R o

i)

i}

Ao
el

[1] Amick J. A,
silicon wafers”,
p. 47, 1976.

[2] Heroux J. B., S. Boughaba, and E. Sacher,
"COs
particles from solid surfaces”, Journal of
Applied Physics, Vol. 79, p. 2857, 1996.

{3] Kern W,
cleaning technology”, Journal of Electrochemical
Society, Vol. 137, p. 1887, 1990.

[4] o]$-4l, ”Non-contact post-CMP cleaning®ll
e #riel 712 scrubbing cleaning ¢ H]
o AZIAAAE, 124, 10Z, p. 35, 1999.

[5] =ag, "CMP post cleaning”, A7|AAAE,
124, 10&, p. 29, 1999.

[6] S. Wolf and R. N. Tauber, "Silicon processing
for the VLSI Era”, 2nd ed: Lattice Press,
Process Technology, Vol. 1, p. 125, 2000.

[7]1 www.burshtek.co.kr

[8] A. A. Busnaina, H. Lin, N. Moumen, J.-W.

"Particle adhesion and

"Cleanliness and the cleaning of
Solid State Technol., Vol. 19,

lazer—assisted removal of submicron

"The evolution of silicon wafer

Feng, and ]J. Taylor,
removal mechanism in Post-CMP cleaning
processes”, IEEE Transactions on Semiconductor
Manufacturing, Vol. 15, No. 4, p. 374, 2002.



