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In recent years, CMP (Chemical and Mechanical Polishing) greatly has taken its role as technol-
ogy of planarizations to produce multi-level inter-connections. While slurry is flowing on a polishing
pad in CMP, the polishing pad is in contact with the wafer to polish the wafer surface. Grooves are
expected to supply slurry evenly, and to remove wasted particles. Our study aims at developing the
design of the best patterns of grooves. By predicting slurry flows between wafers and polishing pads
in CMP using CFD, the influence of the slurry flow by the grooved pad can be analyzed. In this paper
simulations were carried out for cases without groove, with circular grooves and radial grooves.
With analysis of the flow field, how grooves affect the velocity distributions are studied. We also
simulated the replacement of old slurry to new slurry, and the roles of the grooves are discussed.
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Fig.1 Dimension of CMP model
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Fig.2 Computational model of wafer and circularly
grooved pad
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Fig.3 Computational model of wafer and radially
grooved pad
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Fig.4 Tangential velocity magnitude in pad-wafer gap
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Fig.5 Static pressure distribution
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Fig.6 Points for velocity analysis
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Fig. 7 Velocity vectors at several points
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Fig.8 Contour of velocity (V=) and velocity vectors
(V, V2)
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Fig.9 Shear stress at wafer surface
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Fig. 10 Slurry mixing dynamics in pad-wafer gap
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Fig.11 Contour of slurry and velocity vectors ( Vi, Vz)
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Fig.12 Experimental result of slurry flow
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Fig.13 Simulation result of slurry flow
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Fig.14 Tangential velocity magnitude in pad-wafer
gap for radially grooved pad

Q Wafer

COO000Q0

QUIOWIOUIO

ove) V¥ 33Ssscs
1.00 [m/s] s

(a) Close to (b) Wafer (c) Close to

pad edge center pad center

Fig. 15 ‘Contour of velocity (V) and velocity vectors
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Fig.16 Slurry mixing dynamics in pad-wafer gap for
radially grooved pad
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