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Abstract: The polishing pad is important element for polishing characteristic such as material removal
rate(MRR) and within wafer non-uniformity(WIWNU) in the chemical mechanical planarization(CMP). The
result of the viscoelasticity measurement shows that 1st elastic modulus is increased and 2nd elastic
modulus is decreased when the top pad is thickened. The finite element analysis(FEA) was conducted to
predict characteristic of polishing behavior according to the pad thickness. The result of polishing
experiment was similar with the FEA, and it shows that the lst elastic modulus affects instantaneous
deformation of pad related to MRR. And the 2nd elastic modulus has an effect on WIWNU due to the

viscoelasticity deformation of pad.
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Fig. 1. 4-element burger’'s model(a) and Visco-elasticity
measurement system(VMS)(b).
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Fig. 2. Type of pad.
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Fig. 3. 2-dimensional model for FEA.

Table 1. Experimental condition.

Parameter Conditions

Polisher GnP POLI500

Material 8 inch oxide wafer
Pad Single Stacked I Stacked II
Slurry ILD3225

Slurry flow rate 200 ml/min
Velocity Head: 80 rpm Platen: 80 rpm
Pressure Wafer: 4 psi Retainer: 5 psi
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Fig. 4. Compression and recovery behavior of pad.

Table 2. Pad property.

Pad El (kpa) E2 (kpa)
Single 1438 2557
Stacked 1 8103 23077
Stacked 11 9138 14345
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Fig. 5. Stress distribution on wafer.
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Fig. 6. Pad deformation.

Table 3. Results of polishing experimental.

Pad MRR ( A /min) WIWNU (%)

Single 825 17
Stacked I 2953 48
Stacked 11 3059 11.2
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Fig. 7. 1st elastic modulus and removal rate according to
pad type.
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pad type.
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Fig. 9. 2nd modulus and WIWNU according to pad type.
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