A study on the friction force caused by abrasives
in chemical mechanical polishing

Goo-Youn Kim, Hyoung-Jae Kim', Beom-Young Park”, Young-Suk Jeong”, and Hae-Do Jeong
Pusan National University’, Pusan National University”

Abstract

Chemical Mechanical Polishing is referred to as a three body tribological system, because it includes
two solids in relative motion and the slurry. On the assumption that the abrasives between the pad
and the wafer could be a major reason of not only the friction force but also material removal during
polishing. The friction force generated by the abrasives was inspected with the change of abrasive size
and concentration in this paper. The variation of coefficient of friction with abrasive concentration and
size could result from the condition of contact and load balance between wafer and abrasives carried
by pad asperity. The simulation was performed in this paper and compared with the result of
experiment. The material removal rate also estimated with abrasive concentration and size

increasement.
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Equipment Conditions
CMP Equipment Poli-400
Pad IC 1000(stack)

Pressure 500g/cm’
Velocity 60/60rpm
Wafer 4" Thermal Oxide

Sensor type 9135B(Piezo electric)
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Conditions
Abrasive Colloidal Silica
Size 18, 35, 80, 110nm
Concentration 5, 10, 20, 30wt%
pH 2.3-4
Polishing Time 1 min
Conditioning Ex-situ
Temperature 22°C
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