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Study on Chemical Mechanical Polishing for Reduction of Micro-Scratch

Sung Jun Kim", Yoomin Ahn"*, Chang-Wook Baek™" and Yong-Kweon Kim""’

ABSTRACT

Chemical mechanical polishing of aluminum and photoresist using colloidal silica-based slurry was experimented.
The effects of slurry pH, silica concentration, and oxidizer (H,0,) concentration on surface roughness and removal rate
were studied. The optimum slurry conditions for reduction of micro-scratch were investigated. The optimum chemical
mechanical polishing with the colloidal silica-based slurry was compared with conventional chemical mechanical
polishing with alumina-based slurry. Chemical mechanical polishing” of the aluminum with the colloidal silica-based
slurry showed improved result but chemical mechanical polishing of the photoresist did not. The improved result was
comparative with that of chemical mechanical polishing with filtered alumina-based slurry which one of desirable
methods to reduce the micro-scratch.
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Fig. 1 Roughness and removal rate of Al films with the
variation of slurry pH
80 120
—a—Rv : pH4, SiO,{2wt%)
—e—Rv : pH2, Si0,(Swt%) 4100 g
T ‘so[{ o RR: pH2, SI0,(swi) 3
£ {80 €
> ) 2
4 o 2
G wof \“\u i80 &
8 R 2
< " a0 @
% 5 " 2
g 2
{20
x & A g
=
0 L \ \ | f L 0o
) 2 4 6 8 10

H,0, (vol%)
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variation of H,O, concentration
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Table 1 Summery of the CMP process results

. . Rv RR
Thin film Abrasive () (nm/miin)

Al AlLO; 18.15 21.34
Al Filtered Al,O; 9.85 2.57
Al Si0, 6.08 137.45
PR AlLO, 13.31 1874.95
PR Filtered Al,O, 5.96 248.01
PR Si0, 15.27 203.01
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Fig. 6 AFM images of Al films (a) before CMP and after
CMP with (b) ALLOs, (¢) filtered Al,O3 and (d)
SiO, abrasives
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