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Effect of hardness of nano sized abrasives on
roughness of polished super- smooth surface
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Changzhou 213016, China)

Abstract: Nano-powder of CeO2 and Al03 were prepared via homogenous precipitation, and the different polishing
behavior of nano-Ce0O2, nano-Al,O3; and nano-SiO, abrasives under the same polishing condition were studied by
atomic force microscopy (AFM). The surface roughness of the wafer polished by nano-CeO2 is lower than that pol-
ished by the nano-AL O3 and nano-SiO2, and its surface undulation is smaller. The influence of the deformation of
the abrasive particle on polishing mechanism is considered for the first time. The deformation of the abrasive coun-
teracts part of the cutting depth which determines the roughness of the polished surface. The deformation amount is
in proportion to the hardness of the abrasives. The reason why the abrasives with different hardness has different

polishing behavior is analyzed.
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Figz1 TEM and SEM micrographs of

different nano-pow ders
(a) —Nano-CeO2; (b) —Nano-AL0Os; (¢) —Nano-SiO2
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Fig.2 AFM morphology of silicon wafer
surface after pre polished
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Fig. 3 AFM morphologies of silicon wafer surface
after polished with different nano-sized abrasives
(d) —Nano-Cels; (b) —Nano§i0z; (¢) —Nano-Al0s
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Table 1 Roughness value of polished surface in different sizes

Roughness value

Surface state within 1Hm > 1 Hm

Roughness value
within 2 Bm x 2 Um

Roughness value
within 5 Pm x5 Um

Ra/nm RMS/nm Ra/nm RMS/nm Ra/nm RMS/nm
Pre polished 0.19%4 0.282 0.204 0. 308 0.310 0.403
Polished with nano-SiO2 abrasive 0. 156 0.192 0.184 0.228 0.249 0.372
Polished with nano Al203 abrasive 0.174 0.211 0. 186 0.235 0.281 0.391
Polished with nano CeO2 abrasive 0. 089 0.113 0.120 0. 149 0.240 0.297




* 1078 -

hEA SRR

2005 4E 7 H

MIMUBRAE PR L 25 B, [RIIN DO 3R BT KR THD, A4
B EBRIER SRR LS BRI — A sh& L FE .
ARTFR AT, fE 2 SRk Ak R 5 R =
e — R BN T 7T om HEACRE . SEFR EAEASE
BCAATT, FES AR LR AR AR
FESR KB SEAC IR A 5e 4, DR T 2 1A J2 R T
RESE/D .

BEAE, B AR BERDRL 1 RN 2R AR DR 178
TR = IR SRR, KRG BERLA 5 it B
A KPR Y N P A —E M AR . B T
BIVEARTERAR DS, B DUBGE A A A 4K R B 5
RRAERHWA, R HEREEN 6. F
S EIER M TN BRI, M2 TR T
KA — B MR AN TEARATRE A IR, AT e 285
Wi T Y0 Ja 2 T AL R

FEAL FHERTE 900K BERL I G RE fis I, Bk gk
PEORH(BE B k) H N B 3R ™ AR R, T A
BHE R BRIEAE IR A8 3 Fr i i . 400K B RLRE
TR B B RE A AR A B 4 s

F

/- > Nano-sized abrasive
Soft layer

| / —

s 7
/ \ a5

N
~

Wafer (silicon)

Bl 4 KRR 3 55 4 4 R 18] FR) 2 fig A2 2
Fig. 4 Contacting model between

nano-sized abrasive particle and w afer
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Fig.5 Schematic of vertical deformation of

spherical nano-sized abrasive
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