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Abstract—Chemical-Mechanical Polishing (CMP) refers to a material removal process done by rubbing a
work piece against a polishing pad under load in the presence of chemically active, abrasive containing
slurry. CMP process is a combination of chemical dissolution and mechanical action. The mechanical action
of CMP involves tribology. The liquid slurry is trapped between the wafer (work piece) and pad (tooling)
forming a lubricating film. For the first step to understand material removal rate of the CMP process, the
lubricational analyses were done with commercial 100mm diameter silicon wafers to get nominal clearance
of the slurry film, roll and pitch angle at the steady state. For this purpose, we calculate slurry pressure,
resultant forces and moments at the steady state in the range of typical industrial polishing conditions.

Key words—chemical mechanical polishing, slurry pressure, nominal clearance, roll and pitch angle.
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Fig. 3. Schematic diagram for the analysis of relative
velocity.
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Table. 1. Conditions for analysis

Initial Condition

W, 50 rpm
Platen S
faten Speed - 100 rpm
Nominal Clearance Py 50 mm
0.02°
Roll and pitch angle Z 0.018°
External Force W, 900 N
My 3.5 N-m
External M
rmal Moment My 0.5 Nem
Viscosity u 0.0214 kg - m/s
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: Distance between wafer center and pad center
:Angular velocity of wafer

: Angular velocity of pad

: Relative velocity of pad on wafer

: Arbitrary point on wafer

:Film pressure

: Ambient pressure

: Dimensionless pressure

:Nominal clearance (Film thickness)
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less Film thickness)
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:Load due to film pressure
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: Jacobian Matrix
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