Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 18, No. 7, p. 605, July 2005.

AtshA ¥ Aol MIEE S8 Nickel CMP S4 JiM A+

Improvement of Chemical Mechanical Polishing (CMP) Performance of Nickel
by Additions of Abrasive and Various Oxidizers
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Abstract

Chemical mechanical polishing (CMP) of Ni was performed by the various ratios of four kinds of
oxidizers and an addition of alumina powders as an abrasive in each slurry with the different
oxidizers. Moreover, the interaction between the Ni and the each oxidizer was discussed by
potentiodynamic polarization measurement, in order to compare the effects of Ni-CMP and
electrochemical characteristics on the Ni with the different oxidizers. As an eXperimental result, the
removal rate of Ni reached a maximum at 1 vol% of HxO» Also the removal rates of Ni increased
with the addition of alumina abrasives in each slurry. The potentiodynamic polarization of Ni under
dynamic condition showed a significant difference in electrochemical behavior by addition of HxO: in
solutions. Ni showed the perfect passivation behavior in solution without H2O: under potentiodynamic
polarization condition, while active dissolution dominates in solution with the addition of H.O.. The
results indicate that the surface chemistry and electrochemical characteristics of Ni play an important
role in controlling the polishing behavior of Ni.
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Table 1. Process conditions of CMP equipment.

Pad IC 1400
Slurry flow rate 90 ml/min
Head speed 70 rpm
Table speed 70 rpm
Polisher pressure 300 gf/cm
Pad width 16 inch
Polishing time 5 min

Post-CMP cleaning

SC2 — Ultrasonic
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Table 2. Split conditions
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Fig. 1. Removal rate of nickel as a function of
mixing ratio of slurry and oxidizer.
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Fig. 2. Potentiodynamic polarization curves of

nickel as a function of mixing ratio of
slurry and oxidizer.
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Fig. 4. Potentiodynamic polarization curves for
Nickel with the various concentration of
H.0..
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Fig. 5. Potentiodynamic polarization curves for
nickel in 1 wt% of different oxidizers.
900
8004 --0O-- no abrasive
= —e—5wt% ALO,
g 700 4
=
‘6' 600 4
2
= |
X 500
©
2 4004
£
& 3004 %
00 LT
o
400 T T T T
MSW2000A Mswzo008 HO, Fe(NO ),
OXIDIZER
a8 6. AsA TF U AviAl "7 el mE
Nie] <dvh-g WAL,
Fig. 6. Removal rate of nickel by an addition

of abrasive and different oxidizers.

[8. 77 55 oA Mnﬂr’g }9} ol 1 vol%<

Hy0:7}+

A7te Aok 1 wt%d KIOs9k Fe(NO»);

o B3RNE F7b wlmwd Aotk 1 A w4

4eE HoOu0 wid] KIOz9k Fe(NOs); 5 @&
#E BAoy KIOs Fe(NOs)so A9T HsH
sol WHEE ¢ & AU BH, HO.o AS
REel o) FguA eksich

2% 62 7 Ashalol @ b $e g

°
Z7A0 ArkAl(ALO;) H7F 4o w&E

608

(a) CMP # (b) MSWZ2000A

(c) MSW2000A:B=1:1 (d) 1 vol% H:02

(e) 1 wt% Fe(NOz)s (f) 1 vol% H-0: + AlLO3

a7, AEbAe] we mEdEAY v

Fig. 7. Surface photographs of polished Ni
discs according to the different oxidi-
zers.
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