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Preparation of Ceria Coated Silica Abrasive by
Hydrothermal Treatment and Polishing Rate on Oxide Film
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Abstract Sub-micron colloidal silica particles coated with nano-sized ceria were prepared by mixing of its silica
afifl cerium salts hydrolyss, and modified by hydrothermal reaction. By using the slurries with and without
hydrothermal modificatior. containing above particles, oxide film coated on silicon wafer was polished. The
modified shurries had higher polish rate due to increase of ceria fraction to silica through hydrothermal
reéfction. They revealed higher stability in wide range of pH 2~10 than ceria coated silica slurries without its

ifiodification.
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Table 1. Summary of reaction condition of ceria coated silica and its particle size.

Before hydrothermal treatment

After hydrothermal treatment

Samples Temp. Reaction time o Particle size* Temp. Reaction time Particle size"
CC) (b P (nm) ¢C) (h) (nm)
C300-1 35 312 150 310
C300-11 93 2 3.5 312 190 1 314
C300-111 3.9 312 190 299

" Average particle size obtained by Particle Size Analysis(PSA).
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Fig. 1. X-ray diffractions of nano-sized CeO, coated SiO, particle(C300-1IT) before (a) and after (b) hydrothermal treatment.
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Fig. 2. Transmission electron micrographs of (a) nano-sized
ceria particles prepared by Ce(NOs); solution, (b) colloidal
silica particles, (c) silica particles coated with (a)’s CeO,
before hydrothermal treatment and (d) (c)’s particles after
hydrothermal treatment.
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Fig. 3. Scanning electron microscope images of ceria coated silica particles prepared (a) at 150°C(C300-I) and (b) at 190°C (C300-

IM0), and (c) Energy dispersive X-ray spectrometry of (b) sample.
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Fig. 4. Zeta potentials of (a) Cz0,, (b) CeO,/SiO»(C300-I11)
before hydrothermal treatment, 'c) CeO./SiO,(C300-II1) after
hydrothermal treatment, and (d) SiO,.
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Table 2. Polish rates for 8 inch HDP oxide wafer using CeO,/SiO, slurry.

Condition of slurry

Polish rate for 8 inch wafer (nm/min)

Samples o Solid content Before hydrothermal  After hydrothermal
pH Temp.('C) (Wt.%) treatment treatment
C300-1 35 150 1 1o 210
C300-11 3.5 190 1 292
C300-111 39 190 1 106 246




GAEll 2lg Alglelrt =R

nm) YA pH 3.5-3.9904 A THE TR
Ce0y/Si0; YA AZ8IAT. Ce0,/Si0, E212E 150°C
EE 190 °CsbollA] e 25 B3t £g9xe Aro
CeO, ZH Y] Z7H Ce0,/Si0, YAHE BHF o7 A
Z2E o+ AU o]= TEM, SEM, EDX, XRD 2 AE}
A9 BY AHE T3t Y=371Y CeOy} ATt ¢
AxH] LA F ZEHY UL AT 4 U9

o} 53] £EAE 3 Ce0,/Si0, €88 pH 2~109
e Goi Aol B A dulkiE A
=% F ARG

Ce0,/Si0, €829 AnlEA]L FEx
g Foll Anpgol 28 o) Frist €J+~ AL & 9l
Atk pHOl W& Ce0y/Si0, zejge dnEyo)= 2
zoldE Blsly] AR YA, FEAE 150°CH A
190 °CE 512 734 Odu}g | 2718 Ce0,/Si0, &
At E A2 = At

HAtel

2 A7 0 AT F43Ae AR A Adg v

o} o] 2ol T,

3

m
o
rat

a

1. H. Nojo, M. Kodera and R. Nakata, IEEE, 96, 349 (1996).

dei7t Aok Az

2.

3.
4,

10.

11.

12.

13.

. K. Goto, J. Chem. Soc. Jap. Pure Chem. Sect.,

2 Oxide Filme] $Ar}EA4 823

T. Hoshino, Y. Kurata, Y. Terasaki and K. Susa, J. Non-
Cryst. Solids, 283, 129 (2001).

L. M. Cook, J. Non-Cryst. Solids, 120, 152 (1990).

R. Brands, T. Konthe, F. Klaessig, F. Menzel, W. Lortz and
G. Varga, CMP-MIC Conference, 73-76 (2003)

. S.-H. Lee, Z. Lu, S. V. Babu and E. Metijevi¢, J. Mater.

Res., 17, 2744 (2002).

. S. Lakhwani and M. N. Rahaman, J. Mater. Res., 14,

1455-61 (1999).

. M. Hirano, Y. Fukuda, H. Iwata, Y. Hotta and M. Inagaki,

J. Am. Ceram. Soc., 83(5), 1287-89 (1993).

. M. Hirano and E. Kato, J. Am. Ceram. Soc., 79, 777-80

(1996).

. Pei-Lin Chen and I-Wei Chen, J. Am. Ceram. Soc., 76(5),

1577-83 (1993).

W. P. Hsu, L. Rénnquist and E. Metijevi¢, Langmuir, 4,
31 (1988).

J. M. Steigerwald, S.P. Murarka and R.J. Gutman,
“Chemical Mechanical Planarization of Microelectronic
Materials”, John Wiely & Sons, p 40 (1997).

P.-J. Ko, S.-W. Park, N.-H. Kim, Y.-J. Seo and W.-S. Lee,
J. Korea Institute of Electrical and Electronic Mater. Eng.,
18, 219 (2005).

Z. Lu, S.-H. Lee, V. R. K. Gorantla, S. V. Babu and E.
Metijevic, J. Mater. Res., 18, 2323 (2003).

. K. Hanawa, N. Mochizuki and N. Ueda, US Patent

5938837 (1999).

. R K. Iler, “The chemistry of silica,” John Wiely & Sons,

p 48 (1979).
76, 1364
(1955).



