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Abstract

In this paper, slurry fluid motion, abrasive particle motion, and effects of groove sizing on the pads are numerically
investigated in the 2D geometry. Groove depth is optimized in order to maximized the abrasive effect. The simulation
results are analyzed in terms of shear stress on pad, groove and wafer, streamline and velocity vector. The change of
groove depth entails vortex pattern change, and consequently affects material removal rate. Numerical analysis is very
helpful for disclosing polishing mechanism and local physics.
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Fig. 1 Schematic view of CMP tool
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Fig. 2 Computational 2D geometry and grids
between wafer and pad with groove
(254 pm X 381pm)
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Fig.3 Streamlines in pad and groove
Fig 3 £ o5l Zojo) g a5 gy
I} FA(streamline)S YERH AL s &

0

stol  wj=ef fo]yf Afe] e °‘W seleel A%
& stk =ETE el RE ols s st
b @A o] Hojxl= SR H AlelE A uTHA
HuA sH o}‘ﬂrt’ﬂ e EE wEEe o
F(vortex)°] A7]aL o= HT A2 A7]9 ebe
S RS Ak 2F8 Wl skEo] At
A ArAleh AukiAzy 5B el & o A A
of Avk&gsE ¥Folv Ad%s I oA 1FH
7t

o

TATomN Anpgo] Fol A F ri= A

o] ket

7}7be] A9 AL A¥ HW T1FH Alo]=
(254 pm x 381um)l Aol Al A A 950l
WSS TR o7y 2uY FolgHA T
B zZlo)7F 300 um Q1 Aol eFEe WAl F
|Hoz EoEA i 251 Zo] 150um 5§
© 7 AR okse] stuE AARS & AUk
ol# 7t Antes s vy PYSw obso] &
AAAA HolH FH 7Hke] e okwd A7l=
o5 734 & 5 Jdvh 2gEE OFH Zlo)rt
A2p Zol A HA AIOM FH A3k AdE
Hel Al AAA Ha o= deolHe dAwvks
(MRR)= Fo|A gt

webA 2R B AFO]Z(254 pm X 50pum)$) A
oo 1 o AWSHS XA Po T8
AFOl 2254 umx 25pum)%] 7 el = 1§12 Zlo] 7}

N

l

Fl

1525



) $-

oro

2004

Aol fAle] Egol shEe] BHL ol
dol el Akgelo] Wolxs ey %

B Ape] 2254 pm x Oum)E 9Hgo] A3 defu
A g AR ARG A7) P Fe HAds

Fig. 4 & aFH gH Tk A= A
See] Bxojy, #ue} awn Fule] dAkgd
2 ol FHe] HAe-gHo| A JFS vA=
2 AAlel QoA Fad 94V "y agEE
Avuy aFHst Qe AsdAE dvsdel
Bt AATE HYR 228 Qi A4
£ agne 47, 7 AgAA dAvgdel &
e marh

2588 Zol7F 381um ¢ Aol HE zlo]
b EolgEA Aegeel A7 AA ARG %
T AL AFH Zol7t 50um Q1 Aol A3

180000
i Height of Groove{um}
160000:— - 381
N ——— 350
140000 |- ——— 300
. N 250
G120000 - 200
= b —+— 150
E —ae— 100

100000

Shear Stress
[}
[=]
[=]
Q
[=]
T

Fig. 4

11500 =
11250
11000

10750

Shear Stress(N/m2)

10500

-0(.]0003

L — = 50
—a—— 25

> 0

-0.0002 -00001 O 0.0001 0.0002 0.0003
Distance(m)
Shear Stress on Pad and Groove of each case

Height of Groove{um)
—e— 381
. -+ 350

250

- 200

< 150

100

——— 50
o 25
—s— 0

4a

B B i
S48 535

S0

-0.0005

Fig. 5 Shear Stress on Wafer of each

0.0005

-0.00025 .0 0.00025
Distance(m)

case

2 e He welth aga golvt
%8 el asum 91 A9l Awgde 27
s

w2 o
o
2
oX,
o
tz
o
K
;O l:
I
t
T
EN)
o
N

200 pa <ld] °o]&
w glo]H ] Anp A&
1 AbgHT)

Fig 6 < 719 4 mdol K-Z1FH (254 um

x 381um)¢t doju o] Hedg=Ho] B F=A U
Bl 252254 um x 50um)e] &% WEH O FE
S YEhlaL vk aFEIF AZbE s BE E

= oM S it Avs e d 5 9
o ol AFEIE 9l d=e) A9k aFHTE
Sl Aol Bl 1R H FoldA AdgEHe] =

SN
qr o
N
QL -
AU
qr 2
2 X
Mo 22
K o
o &l
L
o) -
2 2, M
19
oz = ot
:1\? ) ox M ilta)
—_ rlr —10 FUE'E
M oy So rIF
2 ali
= 20
)

O]|Z (254 um x 50um)Q! 7 §-o o]y dAnkg

=
[e)
T OFH Z 254um 9] 1/5 9] Hojql
X
= 7P Y 3R AsHH

1526



2004

0.0009
0.0008

5E-05 |

2.5E-05

0.0007

0.0006

0.0005
50.0004
£ 0.0003
[=2]

0

Height(m)

-2.5E-05

-5E-05 |

-7.56-05 |

PR TR T N T L L
0000557 ~0.00015 -0.0001
Distance(m)

‘® 0.0002
I
0.0001

-0.0001
-0.0002

-0.0003
-0.0004 —L ‘ ‘
-0.0005 0 0.0005
Distance(m)
(a)
0.001 i—
0.0009 i— SE‘OSI{
OOOUSE— R =
0.0007 F £

E OOOOB;— sE 05

£ oo00s F

2 E

2 oome | B e — g

0.00032—
OOOOZE—
0.0001 ;—
0*
L L | L L L L L L | L L
-0.0005 0 0.0005
Distance(m)
(b)

Fig. 6  Velocity vector distribution in the pad (a)
with groove (254 pum X 381um) and (b)
with groove (254 pm X 50um)
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