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(b) Pressure distributions of slurry in contour plot
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Fig.3 Pressure distributions of 3-D (a) and slurry in contour

plot (b) (Py = 101 kPa, wy = 150r/min, wp = 300 r/min)

[ 4~ B 6 Rt ABL 10 LLE R I
ENREMEESPOERE, ¥A, WMAKERLX
R S5AREARL SIE R ARG B s g 1
PR, ATLARHR, RUBEHEAT S, BREMEEH
AP 3 N

B 7 HRERFIFABGHR (without CF,
centrifugal force) AT+ AB A 75 (with CF, cen-

(b} “HEH 3

(b) Pressure distributions of slurry in contour plot

B2 =f (a) LR_% (b) EHAHE (Po = 101kPa, trifugal force) FFHiE ¥ 7 FERLHLH B L B N
ww = 50r/min, wp = 100t/min) VR E e AR TR RE. LR

Fig.2 Pressure distributions of 3-D (a) and slurry in contour IEEP Mﬁ]ﬁﬂ mﬁﬁ%% ETEJI\:}: wp = 501 /min @J
K

plot (b) (Py = 101 kPa, wy = 50r/min, wp = 100r/min)

r — 0.12
1.25F \ i
g .\.\\ i -U.L 4 0.08
1.20F \ —v— My Jp04
‘.\‘\FH S
> =
= 1.15¢ 10 S
o 1-0.04
g 1.10F :
;,; //,/ ‘\ ]
5 r i . 4 —0.08
7 105} ¥ '\1\-
3 : oot s e s —-0.12
g 60 70 80 90 100 110
§ hpiv /pm
._g

B4 pOEBNTENBFMEHENER (P = 101kPa,

ww = 50r/min, wp = 100 r/min)

Fig.4 Effects of standard nominal clearance on dimensionless
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Fig.5 Effects of rolling angle on dimensionless load and

moments (P = 101kPa, wy = 50r/min, wp = 100r/min)
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Fig.7 Effects of pad angular velocity on dimensionless load

and moments under two Reynolds equations (£; = 101 kPa)
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HYDRODYNAMIC SIMULATION AND THE EFFECT OF CENTRIFUGAL
FORCEFOR CHEMICAL MECHANICAL POLISHING PROCESS Y
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Abstract Chemical mechanical polishing process is a combination of chemical dissolution and mechanical
action. The mechanical action of CMP involves hydrodynamic lubrication. In this paper, the modified Reynolds
equation with centrifugal force is investigated and solved by means of Chebyshev acceleration method with
successive over-relaxation algorithm, to obtain the effects of centrifugal force on the slurry pressure distributions.
The numerical results show that it is markedly different for the pressure distribution and the same tendency
for dimensionless resultant forces and moments along with standard nominal clearance, rolling angle, pitch
angle and pad angular velocity, obtained from the Reynolds equations with and without centrifugal force terms,
though the values of dimensionless resultant forces and moments are different, with the significant effect of the

pad angular velocity.

Key words  chemical mechanical polishing, centrifugal force, Reynolds equation, pressure distributions,

Chebyshev acceleration method with successive over-relaxation technique
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