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Abstract: A kind of fixed-abrasive pad by using nano-aggregate silica was proposed to overcome the
shortcomings of the pads using conventional silica abrasives on its surface scratch and low removal ef-
ficiency. The nano-aggregate silica particles were added into the fixed-silica pad,and the polishing ex-
periments of Si wafer were performed using this pad with D. 1. water of pH=10. 5 instead of conven-
tional nanosilica polishing slurry. Several investigations were performed by comparing with fixed-silica
pads using conventional irregular natural silica abrasive and spherical fused silica, the polishing per-
formance the fixed- abrasive pad using nano-aggregate silica were obtained and some factors affecting
the pad’s polishing performance also were investigated. The material removal rate same as the exiting

polishing nanosilica slurry (concentration 3wt%, pH = 10. 5) was obtained, and polished surface

Y5 B #3:2016-04-10; 81T H#1:2016-05-27.
BEETH . KETT A RB %4 %I H (No. 13JCYBJC18100) ; K E I 24 5 & % B3 H (No. 20101101)



5 10 4] G AR R AR SR R T R R ' A A 41 D' e 2491

roughness was decreased by about 1/3 . Compared with the pad with fixed-conventional natural silica,

the proposed fixed-aggregate silica pad is not easy to scratch Si wafer, because the nano-aggregate sili-

ca is not only a spherical shape but also has a elastic coefficient down to its 1.4 % —60%. As compared

with the pad with spherical fused silica, the proposed fixed-aggregate silica pad improves its adsorb

[—OH] ion by 25 times in D. I. water of pH=10. 5, and allows the removal of material mainly came

from chemical removing to be more than 70%. Moreover, nanoscale polished surface roughness is al-

most no changed with increasing the sizes of fixed-aggregate silica particles, but the polishing ability

of pre-polishing surface roughness has been increased, which shows a micron particle size effect.

Key words: fixed-abrasive pad; nano-aggregate silica; chemical removal material; micro-scratch; mi-

cron particle size effect
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Fig. 1 SEM picture of fixed-abrasive pad using nano-

aggregated silica
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Fig. 3 Schematic diagram of Si wafer polishing with

fixed-abrasive pad
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hing by the pads of aggregate silica and fused

silica
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polishing performance
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