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Abstract

In this paper, a polishing pad has been analyzed in detail, to understand surface phenomena of
polishing process. The polishing pad plays a key role in polishing process and is one of the important
layer in polishing process, because it is a reaction layer of polishing{1]. Pad surface physical property
is also ruled by pad profile. The profile and roughness of pad is controlled by different types of
conditioning tool. Conditioning tool add mechanical force to pad, and make some roughness and profile.
Formed pad surface will affect on polishing performance such as RR (Removal Rate) and uniformity in
CMP. Pad surface condition is changed by conditioning tool and dummy run and is stable at final. And
this research, we want to reduce break-in and dummy polishing process by analysis of pad surface
and artificial machining to make stable pad surface. The surface treatment or machining enables to
control the surface of polishing pad. Therefore, this research intends to verify the effect of the buffing
process on pad surface through analysis of the removal rate, friction force and temperature. In this
research, urethane polishing pad which is named IC pad(Nitta-Haas Inc.) and has micro pore structure,
is studied because, this type of pad is most conventional type.

Key Words
.M B

dArl-g H== CMPEFAAA dAvfde] ks
Aol Al WEAWo gAY JFq4E FYPIE F
3 A 849 ol A Yniyoer »
i gl CMPE dvidl=s g Ade X
2 FASAA R 22 94 Eo(Pore) T
74 s=st AMSE oA itk WA Eole
A B R i b P S R S e S

ol Hr ox R N
ofl B Mz I ny

o oFjA Antede 7T 9 dolv &
A g drkge fAdTE JvE
d fdReEAR 748 =9 wwe o

1. HustA FA 5 A}

2. Bxdstw Hedy 4 FEIS A
(BAA] FET FXS & 30)

a. Corresponding Author : hdjeong@pusan.ac.kr

Xt 1 2007. 8. 21

1A A A} £ 2007. 9. 12

AlAl2tE 1 2007. 9. 18

839

: CMP(Chemical mechanical planarization), Conditioning, Break-in, Profile, Wettability

ojotEE=YArt EH HF nAHARN =HAF
T2 1 X8 AAYE A8 FASEA deted
& fAEE FH@AIHAY)E AA dvtsdEe &
A8 Fo @D}Jﬂ o] Frue AH HNEEFH A
&3ty dAvirbE S FYsE HEAWeE 1§
214 EAL dnt A% 9% mAA 4o o
H3l 288 ENog= ¥HWH AFY, ¥H9 ¥
(Profile), W= AA 2 7N, K=o HaEAd 54

Fol IeH23l

Avig =) Ao B
olebe dEel hgst zde) Wa
AAHe AW £2e 270

Eo) o2
37 9% FAe) A0AY TAoIth (2 1)
Break-In¥ 4] SvizE RA, dvbrt wAshs
AW =, S EWel ARrE AU FUSH

a8z 53 A $EAA AN Ageln,
= /\H Hro Fwd A=A g=
I GASA A7) A el

oft -t
1

2
19,

2 g ©

Ir



J. of KIEEME(in Korean), Vol. 20, No. 10, October 2007.

k—— Break-in ——»«—— Dummy Run ——

Equilibrium condition
" | Variation of surface

Maximum dummies are
necessary to compensate
o the Bl variation
condition caused by

Bl parameters ,

‘ilrface condition cannot be checked after B |

C (Pad Surface Condition)

L

Time
™ 1. sjl=gde Ak
Fig. 1. Stabilization of pad surface condition.
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Table 1. Affected factors by Surface treatment.

Buffing Factors | Buffing Effect Dominant Measurement
Pad Factors
Surrf1aceis stabilization Surface
foughn time roughness / Possible
Modulus (NU) | Removal rate Waviness i
Hydrophilicity Uniformity Modulus (NU) qusmle
Hardness (NU) v Contact area Difficutt
Thickness Roughness Compressibility Possible
Flatness Friction force Dominant Effect
Contact area Temperature Break-in (pad stabilization) time
Abrasion Removal rate and uniformity
resistance Defects ™
Compressibility Friction force and Temperature
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SEM Image of sample pads.
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a8 2= dntdzg FH NAAY SES
sbste] sHEskE WEE o] 48ke AE Helz A=
g vHEE H=FHY SEM (Scanning Electron
Microscope) A& et EH@AE 7139 A$ €9
YA} Aol F FFE A4S tFEA @
2} Apo]l=7F 150 umel 7ZA$7F IC AT-KA, &
2pelz7t 70 umdl AS$-7t IC AT-KBE ZAI8HA
t}. IC AT-KAJA 714 A ZHE a2 &
9lom, IC AT-KB7} 2 th& @A AAE 7t
A Pees ANdHez #F T F Uk vAY
HEIC)Y ALE Fo| Alele] HE FHAA A
A7) atx A de % AxE #F
g & QAT

A3 7] (Roughness) & asperity height distribution

E 2= AFFgW AFT Hz9 AANE HAF
=2 #Z8tA(Laser confocal microscope)E ©| &3}
o ZA7 Zdio)td, H9YE 200 um x 200
umdl] AAe ASdE SEMelvix| et A#uA 7}
#2357 F 3, APA) FRAR Fhou, FA
J¥L 18 um x 18 um= A3 B+ Z sample

E 2.4 AZ =9 W AFY.
Table 2. Roughness of sample pads.

Measurement Condition
Equipment: Lazertec Inc. (Laser micro-scopelLM21D)
Lens:x 100
Source: HeNe Laser( A = 639 nm)
Scanning depth: =10 m/ Resolution: 0.03 2 m
Scanning Area (wall): 18X 18 m X Spoint

Rau) | AT-KA | AT-KB c BIE
1 175 125 045 153

2 262 1.64 053 193

3 270 0.99 0.63 2.56

4 177 181 0.67 1.29

5 175 1.10 063 149
Ave. 212 136 058 L74
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Fig. 3. Asperity height distribution of samples.
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Fig. 4. Surface zeta potential of sample pads.
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Table 3. Conditions of ILD CMP experiment.

Time

60sec
48kPa
30kPa
60/41rpm
100mi/min
30sec
10kPa
Vacuum
60/41rpm
1000m¥min
Ex-situ

Down Force
BsSP
TT/TR Speed
Slurry Flow Rate

E | Main Polish

Time

Down Force
BSP
TT/TR Speed
DIW Flow Rate
Dressor Timing

Polisher; EBARA DIW Polish

Test pad; IC/1C AT-KA
Diamond dressor; Kinik

Time 30sec
200N

40/17pm

Test wafer; TEOS 8inch Dresser

Shurry, ILD3225 . |

Down Force
TT/DR

4508 e — . —

wn

g
£ -
g™ POt
S—
g /
280 -+{C without break-in -
- IC with break-in |
e h
# I AT-KA without break-in
(1113 ;
Nomilort Momitor? Monilard  Menitord  Bomitsr3  Monitors  Boellec?  Monitor§  Honiter? Monilerid

a3 6. 2032 dAnl FANA Y dntH HE.
Fig. 6. Removal rate change in 20 polishing runs.
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Fig. 11. Scratch mark of sample pads.
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Fig. 12. Roughness change of sample pads.
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