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Abstract

Within wafer non-uniformity(WIWNU) improves as the stiffness of pad decrease. We designed the
pad groove to study of pad stiffness on WIWNU in Chemical mechanical polishing(CMP) and measured

the pad stiffness according to groove width. The groove influences effective pad stiffness although

original mechanical properties of pad are unchanged by grooving. Also, it affects the flow of slurry

that has an effect on the lubrication regime and polishing results. An increase of the apparent contact
area of pad by groove width results in decrease of effective pad stiffness. WIWNU and profile of
removal rate improved as effective pad stiffness decreased. Because grooving the pad reduce its

effective stiffness and it makes slurry distribution to be uniform. Futhermore, it ensures that pad

conforms to wafer-scale flatness variability. By grooving the top pad, it is possible to reduce its
stiffness and hence reduce WIWNU and edge effect.
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Fig. 2. Schematics of measuring the stiffness
(Sy) of pad.
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Schematic of deformation area with pad

stiffness.
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Fig. 3. Results of pad stiffness according to

groove width.
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Table 1. Experimental conditions.

Variables Conditions

Polisher POLI-400
Film thickness measure| Rudolph Auto EL-1I

Slurry and Flow rate |ILD 1300, 150 ml/min

Polishing pressure 300 g/cm?2

Velocity Head 65 / Table 65rpm
Polishing time 60 sec

Conditioning time 30 sec

Wafer 4" Thermal Oxide Wafer
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Fig. 4. Thin film thickness measurement pattern
and point : 19-point diameter scan.
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