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Planarization Characteristics of CMP for WQ3 Film
with an Addition of Oxidizers
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Abstract

Chemical mechanical polishing (CMI”) process is one of the most useful methods for improving the
surface roughness of films. The effcets of CMP on the surface morphology of WOj; films prepared by
RF sputtering system were investigated in this paper. A removal rate of films increased, and the
uniformity performance of surface decreased with the addition of an oxidizer to the tungsten slurry.
Non-uniformity performance of surface was superior as its value was below 5 % when oxidizers of 5.0
vol% and 25 wvol%, respectively, were added to the tungsten slurry. The optimized oxidizer
concentration, reflected both the improved roughness values and hillock-free surface with the good
uniformity performance, was 50 vol% as an atomic force microscopv(AFM} analysis of thin film
topographics. Our CMP results will be a useful reference for advanced technology of thin films for gas

sensor applications in the near future.
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Fig. 1. CMP equipment (LOGITECH PM: 5).
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Table 1. Deposition process condition WQs.

Sputter prameters Sputter condition
Flow rate 20 scem
Power 60 W
Substrate temperature 28 T
Deposition time 60 min
Substrate rotation 20 pm

5<10" Torr
WO4(99.99 %)
6 cm
800 nm

Working vicuum pressure
Target
Target to substrate distance

Deposition thickness
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Table 2. Composition of oxidizer to W-slurry.

No Slurry composition
1 W slurry(MSW 2000A)

+ Oxidizer(MSW-200013) (2.0 vol%)
9 W slurry (MSW-2000A)
- b Oxidizer(MSW-2000B) (2.5 vol%)
3 W slurry(MSW-2000A)

+ Oxidizer(MSW-2000B) (3.3 vol%)
4 W slurry(MSW-2000A)

+ Oxidizer{MSW-2000B) (5.0 vol%)
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Table 3. Process condition of CMP equipment.
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Table speed 60 rpm

Head speed 60 rpm

Down Force 300 g/cm
Polishing time 90 sec
Slurry flow rate 90 mé/min

3. 23 & g

g 29 WOy 94g CMPH SEM ARls} zpzt
25 vol%, 5.0 vol%9 Atz A & H7kg & CMP
AAg SEM Abdelv) 21yl 2(b)el A CMPZ 9]
Fde HlEA FaE 1Y 548 & 7 AR
@ 2 hillock) ¥ 9] aleiv}. &
iyl 2002 SEM Aol An Ay gleke] gl
$lol sy Hetst S M kA E A
5.0 vol%e] AgtA H7F 2pdo A stys = 9
At

1Rl 38 WOy #r& CMPH AFMel
AR 2 m AR 2 mE Y S o

L W) =

o] &) 4

AFFI 2}



J. of KIEEME(in Korean), Vol. 18, No. 1, January 2005.

EW Ay &4 (profile)e] vl 3(;1)": CMP
WO, AFM Déﬂ’-‘l‘?’— 5]
waolsta =ulskAl Ao 3
Het A 2714 37 nmele}k, Trel 3(h)

50 vol% el 2babAlis

el

5(:] /‘c]
@ 5 s,

9} 3= Zh7 25 vol% o

ool

[« &)
9% 242

Arbebel CMP@ ¥l W WAtk 25 vold
Wb 2 As A CMPHA BlaA e st e )
WA 34 e e HAARA D, sl e

el EAEL 4 vk elir iy 29

Aulelns el g}t whHe 5.0 vol%
A7bare] CMP3E A el RHE vk o
17 3ledid B Haw

a 712?7]%%

SEM f\} 2

| \_1. =
0.7 nm#
L faalth AsA A8 Sl
FOML M YrelE YREEL Ausielo)

R

1z
'l
1

5.0 vol% _ll.jf
Belrt

(a)

Hillock

(b)

J" 2. WO SEM ARz (a) CMPH, (b)) 25
() 5.0 vol%.
Fig. 2. SEM image of samples: (a) pre CMP.
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addition of oxidizer.
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