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Abstract: Slurry used for polishing semiconductors processed by exchange, pressurization, and multi-step feeding has
been studied to investigate the effect of the size and shape of slurry particles on the oxide CMP removal rate. First,
spherical silica sol was prepared by the ion exchange method. The spherical silica particle was used as a seed to grow
non-spherical silica sol in accordance with the multi-step feeding of silicic acid by the ion exchange and pressurization
methods. The oxide removal rate of both non-spherical silica sol and commercially available slurry were compared with
increasing average particle size in the oxide CMP. The more alkaline the pH level of the non-spherical silica sol, the
higher was the removal rate and non-uniformity.
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Fig. 1 Construction of ion exchange resin
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Fig. 2 Experimental flowchart of manufacture method
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Table 1 Properties of silica slurry
o omem g S GOURET Smewrsa Sl
(m/g) (nm)
1 S company 10.95 12.5 81 156 Fumed
2 DC company 10.91 15.0 60 77 colloidal
3 1IEM-3 9.30 15.0 55 79 colloidal
4 IEM-3* 10.95 15.0 55 78 colloidal
5 PM-180* 10.96 15.0 54 93 colloidal
6 MSF-1 11.19 15.0 92 69 colloidal

7 MSF-2 10.98 15.0 54 18 colloidal

Fig. 3 TEM image of silica (a) No.1, (b) No.2, (c¢) No. 3,
and (d) No.5 prepared by pressurization
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Fig. 4 TEM image of silica (a)MSF-1, (b)MSF-2
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Fig. 5 Removal rate and non-uniformity of silica slurry

s As=2 3 J8 E9Ed AE 2 9 1811A
/min I} A 2] H]=3t 1683 A/min &= AnfE&9e F7}
5 FIsiGlth 18la o) AE thA] ZIgiihg o R
Y2l FEE vFPo vyl &Y dvke
o] 1960A/min Z7}3}gith ol H7lEE U7le
| olgk stetA Antel YAk FE Wste] o V)
A Auke] F7boll 710k}
TPoR ¥ FRold At Mo
2 A7) 2 Feo wsle] upE Avpgo]
277A/min 0= PA FE3t Hi U+
ArfES Heloy, FEAET}
1 Bohe dASA Wkt sk e
A o r ez ME 6 & 72
Zo| & EI3IE 2449 A/min 9 vl
Il Eg—] )\H:Lé 7 HE 1:/\11:/]7].
2 3022A/min 2 F7} o}oﬂt} o]
Fel WA o] glom, o
o R Alxd %—JJ?MW Anpgo]
= A AT 5 A AE
2 A5 pH 7F g &gl s io}
s} o Mﬂv} 5

o

P

\d (
— [
I o

|

24t o
o=
- ro,
o N e
z
il "
rl

o|\
)

[t o,
fz

o
w
&
X
HU
o=
ofo
i >
Al
o
[40

2 vt &2 7§T ol
(Wafer)2} | =(Pad) Alolol] =2 A #

Aro] Fo IFS



rity
fru
o,
i
>
AC)
Y
a0
inSs
Y
oftt
ox
=2
=)
i
o
£
av]
J|m
oX,
=2,
)
(o
2
4
S
N
~

Fodest sedt QA MEADY 9408 AAh AR ATE wTYY mgom Pyl
A Q47 WA e Jldena @ 39 dest dde A" 9824 cMp dnts
Stk T FYMHoR AzRE Aest 44wl U F23 A4YL ¢ 5 AATK WTF
L QA mvlsh @l dvk gl 2 GFe o At YAE J1Ee] 2aold Helskg ol
WAt A% 4 S ANtk oER 4 A7 2 @ A4S Soed BRF shiel e dnt
23, pH 7b e 293D 9A7E 23 AF AFE S FBE  odo] FEAU dAFoR R
HFEe] vk Ak s oMp o © Edbe 8 A87bs @ AR dudth

oIk,

Damage of Shallow Trench Isolation(STI)-Chemical
Mechanical Polishing(CMP) Process," Trans. of the
KIEE, Vol. 50C, No. 9, pp. 438~443.

(5) Kim, S. Y., Seo, Y. J., Kim, T. H., Lee, W. S., Kim, C.
I and Chang, E. G, 1998, “An Optimized Nitride

== = = Residue Phenomena of Shallow Trench Isolation(STI)
Z7Vstar, AR A7) F71 , 8al
il ] s7kl we, a2 Process by Chemical Mechanical Polishing(CMP),”

o TR A AS T5 AvkEe 27} e ar e
3 ) 3 Zoeoal Y g = > P 00

At AlEel Ew e Seld W 2 ) Kim, b, W, 2005. 04. 27, “CMP, Dominance of the
zold A7t £V ¥ F3th &7He < KOH Transition to Colloidal Silica,” CHEMICAL JOURNAL-
= Akstul A Zbe] 2 9E8S e 3EH aa=, DAILY.

< drkEs Bt ada e FAEH
o j

i
2 |o

H FRod AYvte F=AYt
e Ruk £ dAvigy W ngdnE
At AxE FZolgd At YxE Aw
w3 Adn, £9E9) pH 7t &5 vt

S

o, RE vl RPREE B 9Ae) 39S
MPA FReld APstes FASAn agu SR
o] N AHE e tdA FUURHoR (References)
A7t AFE T YAE Az, Axe
Aot AAE A ALE T 9 Alsug oln} (1) M. E. Bechtold and O. E. 'S'nyder, 195.1, U. S. Pa‘fent..
- = 90 ey e o s (2) Robert R. Schaller., 2004, "Technological Innovation in
=elEsh CMP e Hlatstgity. WA o] Zalgh the Semiconductor Industry," A Case Study of the
How e 7YY ZRolE Ay W vt International Technology Road map for Semiconductors,
548 Heloy, KOH & ©]§3te pH & 43181 2004 edition, pp.183.
S ] AnlEe AT JidHbHo R Al (3) Park, S. W, Kim, S. Y and Seo, Y. J., 2002,
Falol My ZRold AEstE, o|LudH o "Opti.miz.ation of Double polishing pad for STI-CMP
e TR A dAE w2 2R Yo zslplph;la;lons," Trans. of the KIEE, Vol. 51C, No. 7, pp.
BASE WAE ARAA AZgla, M dd “4) LeNe W' S., Seo, Y. J., Kim, S.Y and Chang, E. K
= o+ A = AFQ ST = s . ] s o Jey g . ) . .

I} FRo|d AR ol A8 Xﬂf LA ; 2001, "A Study on the Nitride Residue and pad Oxide

2

=k

=

H

_0|L



