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Effects of Silica Slurry Dispersion and pH on the Oxide CMP

Sung-Min Han, Sung-Woo Park, Woo-Sun Lee’, and Yong-Jin Seo
Daebul Univ., ChoSun Univ."

Abstract - CMP(chemical mechanical polishing) process has been
attracted as an essential technology of multi-level interconnection.
However, the COO(cost of ownership) is very high, because of
high consumable cost. Especially, among the consumables, slurry
dominates more than 40 %. So, we focused how to reduce the
consumption of raw slurry. In this paper, ZrQO: CeO:z and MnO:
abrasives were added de-ionized water (DIW) and pH control as
a function of KOH contents. We have investigate the possibility
of new abrasive for the oxide CMP application.

.M E

e A7 AW xolA FH 7lE =49 7MEstE 9
28 2 233 Ho Fel wel Udx (nano) A7]9 HE HAE
]| *ﬂi}% ZE3 12 H2 o CMP (chemical mechanical polishing)
FAol .&?510111" AtH1-3). CMP &3¢ 5&< dAsE &4
2o W4zE dnidale 2§ 2 B4, 499 pH, 4rldAlY &
e AN Fol AUtk 53 *Eiiml anidaes dntga o
T 2o B FAE AT Yt E£F, dukAlld, 519 4
o wie} dAup& ¢ o] & CMP EA49 WH3E xHolm U7l W&
of 2% =g HA3rl gasid gy 2 =gdAME AZE
dAviAlel EAL doluy] Y& "ol &4 (de-ionized water; DIW)
o ZrOs; CeO MnO: AotAE 4z 1wi%,H H7tste] 33ete]
g CMP 548 olrstui(s, 71

2.4 H

B AYojd 2x2 TEOS (Tetraethly orthosilicate) $io}HE 2} 43l
gol&4 0o CeQz, MnO: ZrO:E 1wt%, 37t ¥ 1(a)9 283
BA712  20sec, 40sec, 60sec 2SF BN F, a¥ 1) o ol=dAt
o] pH 2% #Au|Z A1 &3} DIWo] KOH$ A& o} 43td pH 1152 1%
g % CMP dulg 2 uFU=EE vim 243

(a) (b)
<28 1> (a) ZEM #47] (b) pH &FYT|

CMP #Anule 123829 G & P Technology®l POLI-3808 A}-&3
A3 duidl=s IC-14008 AHEEHTh HolB9 JAEHEE 40
mpm3AEe] YREEE 60 rpm, HEUHE 300 g/om’2 LAY
. duAzE 2% F9sA 6022 AT Ao
CMP %9 vt F4+ K-MAXAR ST-20008 AHE3islz,
Malvern AFe] AE}R Y ZH7IE ol &3d Y= B4 AAsA
t}. Post-CMP Cleaninge NHOH : H:0z : H:O = 1: 2 : 79 ¥
&2 49 SC-1 Avidd 3% $EA(dipping) & F 1 : 109
DHF £ 287 24 ¥, 48 B¢ 287 A3ste Al
g Hgsqt

Control panci

<&l 2> G & P Technology POLI-380
3. Y o ug

8
=

~=-~FR{)
e Noruriformly

DKM MNOAZDY MO0 MBI
<@ 3> B4 AlZHof o2 HopRy (MnOs)

¥

3

a8 o=
Non — uniformity (%]

g

g

Removal rate [nm/minl
@ 5]

@ o os o o

a4 3& DIW(ZOOIM] MnO: |vtAE 1wt% EET F 202 40
£ z&8 #4tate CMP 3% Fof dr 5E4& dEid
olth 20% 60% ¥4g F dArkEE 190 (nm]E ‘f}B‘rLﬂﬂ"’ “]
Y= 602 BAE F T%E o H°}7b"?l’ %% Yepddo

n n
1
Ty =
- 5*
E wE
P u 2
g 2§
2 o
- 1% 10 W
g ~ E
3 $ 3
> 10 L : s |
[} ;
c
E ¢ 0
[ X z
= 2
b 0

MK 0 oMY IO
<8 4> B4 AjZH0| OHR HOHRY (ZrO.)

= DIW(2004)o] ZrO, dvlA S 1wt% E83 F 202, 40
g3 Eitsiol CMP 3 Fo Qg uFdE 54

el Acidh R4 a3 Seud wa dArhg e
= 5wit% o3tz ¥|Z 3

oX
Y
-0



8
3

oo R0}
g fitvg ity

¥

8

Removal rate Inm/min)
]
F-1

Non — uniformity [%)

2

-
+
L

s

. : ) )
' B ; 2
: . A
OVHHOH o040 Cel,i40) Ceyle)
<8l 55 B4 AjZtof R oY (CeOs)

o

21g 58 DIWEDONA CeOr ArtAE 1wtk EFH F 20z, 40
3 gzt CMP 3% %9 4l 544 qa}

o 602 BAE % Acken vZUE WM JHE $40 =

48 B

B =g 2eld4 (de-ionized water; DIW)ol ZrQ,, CeOz
nC: dutAE 4z 1w A #Hrbsld 20%, 40%, 60 28%
Abgtel Absiute] i CMP 548 ol # A3, Zr0; dvtAlE
%, 60 3”@ A%, 240 [nm], 254 [nm]2 Ao da& 5
% oldle] $5@ HFYEE Ve ¢oR olF vigez ¢
“}54 ZYx9 B40] F& N2 AvAld O ALY AF
7t g ot}

Hﬂ‘-g

\%

Zatel 2
2 47e 9% A%4d §A 7127 ROI-2006-99-1125-0) AQ2E 44
AL

#1328

[1] Sung-Woo Park, Sang-Yong Kim, Yong-Jin Seo, ” Reduction
of Micro-Defects in the Inter-Metal Dielectric (IMD)
Chemical Mechanical Polishing (CMP) for ULSI Applications”,
Proceedings of ISEIM-2001, Japan{Nov. 19 - 22, 2001). pp.
63-66.

[2] Y. J. Seo, S. Y. Kim, W. S. Lee, "Optimization of Pre-Metal
Dielectric (PMD) Materials”, Journal of Materials Science :
Materials in Electronics, Kluwer Academic Publishers, Vol
12, No. 9, pp. 551-554, 2001.

[31 S. Y. Jeong, S. Y Kim and Y. J. Seo, A Study on the
Reproducibility of HSS STI-CMP Process for ULSI
Applications, Proc. IUMRS-ICEM, p.509, 2002.

[4] A. Jinda, S. Hegde, S.V Babu, “Chemical Mechanical
Polishing Using Mixed Abrasive Shurry”, Electrochemical and
Solid-State Letters, Vol. 5, No. 4, p.G48, 2002

[51 S. Y. Kim, Y. J. Seo, T. H. Kim, WS. Lee, C. L Kim, E. G.
Chang, “An Optimized Nitride Residue Phenomena of Shallow
Trench Isolation(STI) Process by Chemical Mechanical
Polishing(CMP)", TUMRS-ICEM-98, p. 468, (1988)

[6] Yong-Jin Seo,Woo-Sun Lee, "Eects of Mixed Abrasive Slurry
in Oxide-Chemical Mechanical Polishing”, Journal of the
Korean Physical Society, Vol. 45, pp. S6185621 December,
(2004)

{71 Yong-Jin Seo Woo~Sun Lee Pochi Yeh, "Improvements of
oxide~chemical mechanical polishing performances and aging
effect of alumina and silica mixed abrasive slurries”,
Microelectronic Engineering Vol.75, pp.361-366, (2004)

- 1732 -



