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Chemical Mechanical Planarization (CMP) is an essential process for flattening the surface of the wafer to produce a fine
structure. The CMP process is performed after a break-in step prior to optimizing the polishing pad. Break-in consists of the
conditioning step and warming-up step. In the conditioning step, a conditioner embedded with diamonds is used to remove
residues from the pad surface and manages the directionality and height deviation of asperities on the surface. The
warming-up step serves to increase the temperature of the pad surface by polishing multiple wafers. The temperature in
the warming-up step is raised due to friction between the wafer and pad, and the pad state is divided into a partly warmed
up section, a transition section, and a fully warmed up section of the pad. In this study, as the wafer pressure increased in
the warm-up stage, the time for the pad to reach the stable section was confirmed, and the break-in mechanism was
analyzed in terms of surface characteristics and mechanical properties, such as surface photograph, surface roughness of
the pad, and elastic modulus of pad asperities. Based on these results, the break-in mechanism that increases the material
removal rate was analyzed.
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Fig. 1 Schematic of break-in step
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Fig. 2 Surface profiles of polishing pad
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Fig. 3 Schematics of polishing pad asperities at each break-in step
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Table 1 Break-in conditions

Wafer 200 mm Si wafer
Pad Closed-pore polyurethane pad
Slurry Alkaline fumed silica
Pressure Head 140/2 1 0/280/3 50
[g/em’] Retainer 210/300/350/420
Velocity Head 93
[rpm] Platen 87
Slurry flow rate [ml/min)] 200
Speed 101
[rpm]
Down force
Conditionin 3
. [kef]
Time
[min] 15

Table 2 Experimental conditions

Wafer 200 mm Oxide wafer
Pad Closed-pore polyurethane pad

Slurry Alkaline fumed silica
Pressure Head 210
[g/em’] Retainer 300
Velocity Head 93
[rpm] Platen 87
Slurry flow rate [ml/min)] 200

Conditioning Ex-situ
i
Conditioning Dov[vlilggorce 3
[Tn‘::; 15
Polishing time [min] 1
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Fig. 5 Graph of pad surface temperature according to wafer
pressure in warming-up
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Fig. 10 Micro-CT images of pad asperities
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