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Abstract: The mesoporous silica (Sp,) microsphere dial channels were prepared via a developed Stober method and the
self-assembly of anionic surfactant (cetyltrimet mo bromide) micelles with silica precursors (tetraethoxysilane). The results
indicate that the particle sizes of the Sy, micro t%%(ange from ca. 260 to 480 nm, and the Brunauer-Emmett-Teller specific surface
areas are 13001500 m?/g and the mesochannélsjze¥ are in a range of 2-3 nm. The chemical mechanical polishing characteristics of
Sm and solid silica (Ss) particle abrasives for oxidized silicon substrates were investigated by atomic force microscopy. The
root-mean-square surface roughne %of the substrate after polishing with S, abrasives is 0.240 nm, and the topographical
variation is £0.70 nm and the emoval rate (MRR) is 93 nm/min. Compared to the S; particles, the as-synthesized Sy, particles
can be used tofurther decrease theysurace roughness, increase the material removal rate and eliminate the surface mechanical damage.
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Table 1  Structural propertlg

Surface area
/(mz . g—l)d

Sample Particle

No. diameter/nm?

S1 2.63 1411.6

S2 300)5/ 0 842 243 1456.2

s3 & 0.834 2.44 1434.3

sS4 0.696 2.73 1389.7
a: D %ﬁeMESEM b: Single-point pore volume determined at
relativi e of PIPy = 0.99; ¢: BET method; d: BJH method from
desor| ranch.
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Fig.5 AFM images and corresponding line scan profile of substrates before polishing
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Table 2 Surface roughness and material removal rate of
substrates before and after polishing

Surface roughness/nm MRR
Samples .
Ra RMS /(nm-min™)
Before CMP 0.668 0.844
After CMP with S particles 0.381 0.481 65
After CMP with S, particles 0.186 0.240 93
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