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Wafer Edge Profile Control for Inprovement of Removal Uniformity in Oxide CMP
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There are several indicators to represent characteristics of chemical mechanical planarization
(CMP) such as material removal rate (MRR), surface quality and removal uniformity on a wafer
surface. Especially, the removal uniformity on the wafer edge is one of the most important issues
since it gives a significant impact on the yield of chip production on a wafer. Non-uniform removal
rate at the wafer edge (edge effect) is mainly induced by a non-uniform pressure from non-
uniform pad curvature during CMP process, resulting in edge exclusion which means the region
that cannot be made to a chip. For this reason, authors tried to minimize the edge exclusion by
using an edge profile control (EPC) ring. The EPC ring is equipped on the polishing head with the
wafer to protect a wafer from the edge effect. Experimental results showed that the EPC ring
could dramatically minimize the edge exclusion of the wafer. This study shows a possibility to
improve the yield of chip production without special design changes of the CMP equipment.
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Fig. 1 Illustration of the edge exclusion on the wafer
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Fig. 2 Apparatus of conventional CMP equipment

Table 1 Experimental conditions

Parameter Conditions
polisher poil-500 (G&P Tech, Inc.)
oxide wafer
wafer (diameter 100mm /
4cm x 4cm coupon)
pad stacked pad (Nitta-Hass, Inc.)
slurry ILD 3225 (Nitta-Hass, Inc.)
flow rate 150ml/min
velocity head: 80rpm / platen: 80rpm
wafer: 300g/cm’
pressure retaining ring: 400g/cm’

_‘_l Polishing pad

pad rebounding region (about 10mm)

(a) Polishing head with wafer

pad rebounding region

large wafer

(b) Polishing head with EPC ring and wafer
Fig. 3 Cross sectional illustration of polishing head
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Fig. 4 Change of removal profile according to pressure of
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Fig. 5 Removal profile according to gap on each wafer
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Fig. 7 Removal profile according to EPC ring thickness
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Fig. 10 Removal profile according to EPC ring thickness
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