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Process Optimization of Atomizing Slurry Applied CMP
Zhu Bing Li Qingzhong Wang Chen
( The College of Mechanical Engineering Jiangnan University ~Wuxi 214122 China)

Abstract. The original atomization slurry applied CMP system which makes use of the technology
of ultrasonic atomization is optimized by improving its supply system and the process experiments are
conducted as well. The impact of atomization parameters on polishing effects were researched through
single factor experiments; the best combination of process parameters via orthogonal experiments was ac—
quired; the atomization CMP with the original one were compared under the same conditions. The results
show that the best combination of process parameters are acquired. The voltage of the atomizer is 50 V
polishing pressure is 8 psi rotating speed of polishing pad is 70 r/min  while the material removal rate
( MRR) is 171. 853 nm/min the surface roughness is 4. 76 nm. The MRR of atomization CMP is a lit—
tle lower than that of the original one but its surface roughness is better to some degree with its con—
sumption of slurry ( 1. 03 g/min) is 1/10 of that of the original one ( 10 g/min) . The atomizer breaks
the molecular structure and produces large amounts of atomization slurry decreasing the aggregation of
abrasive particles. The atomization slurry uniformly attaches to the polishing pad increasing the number
of the effective particles that take part in polishing which is beneficial to the removal of materials and
the acquirement of the high quality surface.
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Fig. 1  Working principle diagram of the atomizing slurry
CMP applied CMP experiment system
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Fig. 3 Slurry consumption of different voltages
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Tab. 1 Design of the orthogonal experimental
VIV s/(r* min~") p/psi
A B C )
1 40 50 7 . 50 V\ 8 PsI~
2 45 60 8 70 r/min
3 50 70 2 171. 853 nm/min 500 nm
2 4.76 nm 4 .
Tab.2 Results of orthogonal experimental
A B C vygg /(nm * min ") 1 600.00
1 1 1 1 118. 204
2 1 2 2 130. 901
3 1 3 3 139. 485
4 2 1 2 152. 003
5 2 2 3 158.619
6 2 3 1 153.970
7 3 1 3 167. 024
8 3 2 1 159.514
9 3 3 2 171. 853 951
T, 388.590  437.231 431. 688
T, 464.592  449.034  454.757
T 498.391  465.038  465.128
R 109. 801 28.077 33.440
2 R, >R. >R;-
UMRr
: MRR (b)
4
N 2 9 Fig. 4 Silicon surface topography comparsion before and af-
9 171. 853 nm/ ter the polishing under the optimal process parame—
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