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SiO, Slurry Delivered by Ultrasonic Fine Atomized Form
Zhai Jing, Li Qingzhong
( College of Mechanical Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: A kind of slurry which consists of silica sol, pH value regulator, surfactants and
antioxidant was made. The slurry was atomized by the ultrasonic generator and imported to the polishing
area to do the CMP. The polishing effects compared with the SSP-. slurry in the conventional CMP with
the same polishing parameters. The results show that the MRR is 490 nm/min and the Ra of the silica
wafer is 2. 72 nm when the components ratio of the self-made slurry as the following: the mass fraction of
Si0, is 20% , pH is 11, the mass fractions of surfactant and oxidant are 0. 5% and 2% , respectively.
The polishing effect of the self-made slurry in the atomization CMP closed to that of the SSP-. slurry in
the conventional CMP, but the dosage of the atomization CMP was less than one-tenth of the conventional
CMP. The reason is that the atomized liquid is helpful to remove the material and form the ultra precision
surface, because of the homogeneous chemical composition, the high activity and strong adsorption on
the interface of chemistry reaction.
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Fig. 1 Principle diagram of the ultrasound fine atomization CMP
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Tab. 1 Allocation of experimental parameters for the

composition content of the slurry

S
K- w, /% AL pH (E wy /% ws /%
A B C D
1 14 10.0 0.5 1
2 20 10.5 1.0 2
3 26 11.0 1.5 3
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Tab. 2 MRR of different organic amines

MRR =

2R LW LM MR S4B

Mylg 62.406 43 62.409 10 62.406 42 62.406 44

M, /g 62.405 85 62.408 23 62.405 76 62.404 22
MRR/(nm*min~") 124 187 142 476

DIARL L BR AR R TR B 0 F8 4R, G
HorE mATH AL, IR 3 s, 5
6 UG B A B ER R s, I 2E R AT L
th, 4 b R Z A 22 R A A 52 R H R /)N B
Sy pH AT k5], Si0, . Fmig TRl 5K
50 IS 3] 1) d5 I 9 O' W R TE ) D7 5804 A2B3C1D2,
RV e PR o 7 RO 20% « pHAEDg 11. K IfI{G
TR A SRR 1Y 5T 23 0005 R 0. 5% F1 2% 1 L
(o TC i T A C I, AP S A 3 A B R e 25 B
K490 nm/min. & 2 4 6 OGS IR A
RIEH - MBS S HUE i ILOCATAYS. 44 nmfE 2=
2.72 nm, FFEA .

April 2012

®3 MABHNARSERMBIERE
Tab. 3 Composition content and MRR of the slurry

K- wy 1% ATHUBK pH A w2 /% wy/%  MRR/(nm + min~")

A B C D

1 14 10 0.5 1 331

2 14 10.5 1 2 437

3 14 11 1.5 3 458

4 20 10 1 3 333

5 20 10.5 1.5 1 423

6 20 11 0.5 2 490

7 2 10 Ls 2 382

8 26 10.5 0.5 3 452

9 26 11 1 1 455
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5.44 v

z nrtn] ) - _: o
8 000 =N,  .¢7§:|1

6 000 . - " % 000
4 000 4 000

- -

o 2 000 ‘ 2 000 x/nm

w -
2.72 \ P v o
¢ o~ N e
z/nm e S ’~ ot . T
oV J v e v
( .
8 000 \!\ - o, - 8 000
6 000 =\ N A % 000
" 4 000~ N 3000
ynm -
2000 ot 2 000 A
¥

K2 AR R A5 CMP RS fE A O SR TE 50

Fig. 2 Surface morphology of the silica wafer before and after the
ultrasound fine atomization CMP with the self-made slurry
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Tab. 4 Contrast of materials”features factors after
polishing with different slurries
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Fig.3  Surface morphology of the silica wafer after the
traditional CMP with the SSP-L slurry
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