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Abstract

Chemical mechanical polishing (CMP) process has been widely used to planarize dielectric layers,
which can be applied to the integrated circuits for sub—micron technology. Despite the increased use of

CMP process,

it is difficult to accomplish the global planarization of in the defect-free inter-level

dielectrics (ILD). we investigated the performance of WQ; CMP used silica slurry, ceria slurry,
tungsten slurry. In this paper, the effects of addition oxidizer on the WO3; CMP characteristics were

investigated to obtain the higher removal rate and lower non-uniformity.
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Fig 1. Particle Size Analyzer{Accusizer 780)
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Table 1. Deposition procrss parameter

Sputter prameters Sputter condition
Flow rate 20sccm
Power 60W
Substrate temperature 28T
Deposition time 60min
Substrate rotation 20rpm
Working Vacuum pressure 5x10 > Torr
Target W0,(99.995%)
Target to substrate distance 6cm
Deposition thickness 8000 A

X1 2 42037 dolAE o8 WO; Bt 5
A 34 270 YEbd Holth Flow ratex
20scen, power 60W, FAAIZE 60%, AT
10°%Torr2 3229 20rpme 2 33 sy th
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Table 2. Slurry a List

No Slarry composition
1 W slurry(MSW-2000A)

+ Oxidizer(MSW-2000B) (1 : 2)
9 W slurry(MSW-2000A)

+ Oxidizer(MSW-2000B) (1 : 3)
3 W slurry(MSW-2000A)

+ Oxidizer(MSW-2000B) (1 : 4)
4 W slurry(MSW-2000A)

+ Oxidizer(MSW-2000B) (1 : 5)
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Table 3. Process condition of CMP eqgipment

Table speed 6 0 [rpm]

Head speed 6 0 [rpml

Down Force 3 00 [g/cm]
Polishing time 9 0 [secl
Slurry flow rate 9 0 [m¢/min]

X 3 ¥ CMPe 3AHZAE Yed ez €0l
B9 314 ’—'TEE 60 tpm, 3= —JJEf 60 rpm,
e =L 300 g/cm, €89 F4 L 90ml/min
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fig 2. SEM image of post CMP
(@) CMPH (b) 0.33wt% (c) 0.2wi%
{a) pre-CMP (b) 0.33wt% (c) post-CMP
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Fig 3. Removal rate and non-uniformity
comparative of each slurry

79 38 WOstuhel] 43t Hrbe] wE vt
AAE? NFAEE el AR, Y2d &Y
et AEAE ZHZE 05wi%, 0.33wi%, 0.25wt%,
02wi%E H7kahel vk AAEH MFARE
Bd agelt. At AASE 05wi%t MY ¥
A dehdod vZYEE 3 e ez ye
gk 05wi%E 7Hg 2 Avkgw b F& v
FdE B4 ngnh 4sAE BHEFS Av
AASE Robdt v uFYE: F4HE 2
£ 9 F vk 2 olfE NEHAY AHR4E
b UuA 3 wFLrE FHEh

6.5

—m— (Raw W-slumry)

6.0 —e— [1:1 addtion oxidizer)

5.5 & (1:2 addtion oxidizen)

—w— {1:3 ad dtion oxidizer)
¢ {1:4 adddion oxidizer)
4 {1:5 addton oxidizer)

e

3.5 Ugf
3.04 ke

2.54
2.04
154
1.04
0.5
0.0
0.5 r

'w"“‘é’;l
"y "
2

-v4.*

Percentage of Particle Number[%]

Particle size[sn]

O 4. &k Yotz w2 odotel X3

Fig 4. paricle size regarding the additional
volume of oxidizer



29 4% B2d 8y Hull wE dEPAE
vERY ool AEAE HUtEA ¥& W-slurry
o] HF particle sizex 20Imolgen A3A7}t
7zt 05wit%, 0.33wt%, 0.25wt%, 0.2wt%e] #l&
2 Y712 W-slurry®] B3 particle sizee 1.40
pm, 1.29im, 1.26pm, 1.21m, 1.35mm ojgeh. A8hA|
A7vEe) 7185 E I 49049 o] dviedA
9 AZYE #AsAC AT 0.25wi% H7t
H&7hAE 1.21m=E duatgdArt Ad Fastes @
A& Bolgrt 02wit%e A ¥ EolME T
Antgd e A7 g4 1.35mEB F7HE SEE
o AttAY FAHIL AvigAel FFH 4
(aggregation)[6]-& ZAAF7] WEo 2 AzrE)
a2y Hrge] v FrbetHEAREH Alstel #4
o} A4AQ wkgo 93t Awigizte AT A
o A4S eI

WO; wehe AM =z #8317 9
s AdskAl Hobel w2

wolgon MdEe MRS BHAFZ PR

& ngoh s Al wE Wosuehe
CMP 578 W-Slurrydl 4HstAlE 0.33wt% 37}
sae W b T B4L dEuad

[ L ]

[11 Woo-Sun Lee, Sang-Youg Kim, Youg-Jin

Seo, Jong-Kook Lee, "An Optimization of
Plug Mechanical
(CMP) Different
Consumables, Journal of Materials Science :

Tungsten Chemical

Polishing using
Materials in Electronics, Kluwer Academic
Publishers, Vol. 12, No. 1, pp. 63-68, 2001

[2) Youg-Jin Seo, Sang-Youg Kim, Woo-Sun
Lee, "Optimization of Pre-Metal Dielectric
(PMD) Materials”, of Materials
Science : Materials in Electronics, Kluwer
Academic Publishers, Vol. 12, No. 9, pp.
551-554, 2001.

{31 J. Huang, H. C. Chen, J. Y. Wu, and W.

Journal

(4]

(5]

(6]

_92_

Lur, "Investigation of CMP Micro-Scratch in
the Fabrication of Sub-quarter Micron VLSI
circuit”. Proceeding of Chemical Mechanical
Polishing - Multilevel Interconnection Confer
ence (CMP-MIC), pp .77-79, 1999.

Ay, BAE, dHH, WO $948 A9
H:S 2854" qdgd33sts] 2000 A9
£dT 283, =FF A 29, pp 11-12, 2001
Youg-Jin Seo, Woo-Sun Lee, Sang-Youg
Ji-Sung Park, FEui-Goo Chang,
"Optimization of Post-CMP Cleaning Process
for Elimination of CMP Slurry
Metallic
Materials Science : Materials in Electronics,
Kluwer Academic Publisher, Vol. 12, No. 7,
pp. 441-415, 2001.

Kevin Cooper, Anand Gupta, and Stephen
Beaudoin, "THEORETICAL ANALYSIS OF
THE ADHESION OF ASYMMETRICAL
ALUMINA PARTICLES TO THIN FLIMS

“

Kim,

Induced

Contaminations”, Journal of

, Process of Electrochemical society, Vol.
37, No. 1, pp. 391-395, 1999



