28 H 12
2007 12 H

F 5 K F W

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.28 No.12
Dec. ,2007

thE NI FEPMH ST R 5 FEBRIE

B R B

TAk HAR

QLB RN TR, 8 214122)

T 2T/ R/ ' B B TOULE fih 0 P 5C R B SE T B IR A G/ R R T RIS A 3 280 ) OV % fik
PR B B 25 SR W] 0 T Cu F1 SiO, 5 Jr & - K 35 7 %F R B 32 50 1 R B AT s B IR M R 10t
DU« B R TR 8 1 B TR LU oA 25 JEORS 35 80N IF o 5 K o JRUSRR 4 2 A% 0 4 A5 SR T . B0 2% SRk 35 28002 IF o J5
FEAE R BT RTE > 71 4. It . I CMP A4 RHE 25 BRALER D 573 12 L ERHLER. D5 IR ABETE CMP #1850
T/ TERVMEREET —EM MRS,

SR OB Rt s SRR

EEACC: 2550E; 2570

FE %S TN305.2 XERARIRED : A

1 5]

Wit 5 A S P B R A R ST A /N T 45 4 J2 K1 1
T AL AL G (CMP) 37 AR B 28 5 A 52 80 4 A H
FEEE A 0. 05,m [ G B H AT T 20T X % T2
)R A 4 T AR R AR L B 1 % L et 2 B AL 3L 1Y)
_U\ﬁj\(zwﬂ_

P SEH/ BAS B RL /G R 04 OO ek X 38 R
CMP #8510 25 Br AL B A5 5 22 4E ™ . CMP
JESRL ) B AR — P Ry 4 OK B G, AE B R S e R
) 2% fil A 7 o, i SR 22 W T Ay Tl A L O s e b
SR R RY o 3 45 A 7 AR AR K 1Y% 2% . Burtovyy
SN KW R S X% CMP LA B R T
ZAHN I B W AR SR e E R ST
g R . Zhang % N 38 o B R g R T
W SEHIRAETR Rl 2 R 0T B R S TR R 5
M) . SR T o % T 305 il Y BT B R R D H Ol R
AR 2 fis » BB K7 JLF- 4230 e A6, R b /NAE B
1) Hertz #5281 J0 vk il B % . H F00 5005 il Dt 2
1) Rl 5 5507 A 7R i TG A G iR

CMP 5 i £ B HLFE 322 Kaufman 25 A i
HE P S - 2 B - T S T R B 0 2 R LB SR T
Chang % AU A FF 58 26 W A 9 A 32 25 B o &) ok

|13

XEHS: 0253-4177(2007)12-2018-05

T RTAT Z T8 U 2 T A R AR AR AN A LUJE 18R WL
b RS R SR B B T 2 T A TE Bk B
P B0 T TS R R TET 1 4P R JE TR T 4
RO I AR ST IR R KT R IR
VB R e A 2 T AR R WL AR S LAY B & CMP A
HBHA O 2 BR LB

2 REBEEST

Zhao %5 N EE T T MR E 4 T HERE Y R
10 54 /20 1) AL B L. A
CMP J& 3R I 1 Fe SN2 SR/ 43 F A B 80 Ak S 3 1Y
Bl AV ik B Ak 1 R AE T T A R H 55 2R
T S5/ 43 F (R BEE R & T ML A/F D A2 8 o 5 e 410 S
AL B T o R R 2 R T A R Y
MUK RE X 2 2 ARG IR R /00 745 G 8 ) i 1/
Oy F B I B R R T o A kAR
EERI SN . & 1 .CMP HAE R 7/ 4y 7 5
R By i 2 h

(D Ab2=AE 0 B 2% 10 198 i 4 7 (unreact-
ed) # 4 A AL A AL 73 - (reacted)

(2) P K R 55 1 1) SR Ak o 7 5B

(3) Pt 1 19 4 6 R 25 B 1 B 1/ 43 14 o B
o T £ 9 T Ak SR I S BR

* (LI BARFLA B4 (L HE S - BK2004020) , 07 #8181 A G 3l 4 Rt iz 5 : [2004 1527 ) F13H A8 K 27 15 45 2 [ 5% o 5 92 30 28 T o8 45 (it

5 : SKLT04-06) % By 35 H
{ ji {5 /£ % . Email: zhaoyw @sytu. edu. cn
2007-05-30 4 £ ,2007-07-05 & i

©2007 il il 7% £



%124 Tkt KB T X2 PRI R 43 2 R AL B 5 v ) B2 A T 2019
A{ﬂ% el Original pad surface \ % s _____________ L ater
/. XX
i

ﬁﬁﬁnﬁh\
) @)

< >

/!
'’
>

s
XX
%-(m-o-‘

) © ¢

(b)
oo se s e
/:&NN% MN\)QX
k 3
e
oe e s 3
A € 3 X V
~§ 5
o>
©

K1 PR Z LS R E AT A LR MR (@
B — AR R IS G 5 (b) 55 AN B R R 2 2 T 2 R (o) 26
ZABRRINREZ G

Fig.1 Schematic diagram showing the formation and
removal of the reacted molecules at the surface sites
(a) After the action of a particle; (b) Before the ac-
tion of a second particle; (¢) After the action of the
second particle
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Modeling the Effects of Adhesion Force on the Molecular-Scale Removal
Mechanism in the Chemical Mechanical Polishing of Wafer”

Wang Yongguang and Zhao Yongwu'

(School of Mechanical Engineering , Jiangnan University, Wuxi 214122, China)

Abstract: A novel mathematical model based on the force balance of wafer/particle/pad is developed for chemical mechani-
cal polishing (CMP) . The main feature of the model is the incorporation of the particle adhesion force and the large deform-
ation of the particle and pad. The model shows that the adhesion force can significantly influence the load force of particles
and the indentation depth of particles into Cu and SiO, wafer surfaces. Furthermore,the model also predicts that the indenta-
tion depth of the particle into the wafer surface considering the adhesion force is two or four times than that of without an
adhesion force. However,the magnitude of the indentation depth is on the order of molecular scale. The results and analysis
reveal some insights into the molecular scale removal mechanism on the performance of the CMP.
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