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A Study on the Distribution of Friction Heat generated by CMP Process
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ABSTRACT

In this paper, we provide the results of polishing temperature distribution by way of infrared ray measurement
system as well as polishing resistance, which can be interpreted as tribological aspects of CMP, using force measurement
system. The results include the trend of polishing temperature, its distribution profile and temperature change during
polishing. The results indicate that temperature affects greatly to the removal rate. Polishing temperature increases
gradually and reaches steady state temperature and the period of temperature change occurs first tens of seconds.
Furthermore, the friction force also varies as the same pattern with polishing temperature from high friction to low.
These results suggest that the first period of the whole polishing time greatly affects the nonuniformity of removal rate.
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Fig. 1 Experimental setup for measuring the polishing
temperature and friction force.
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Table 1 Experimental condition for temperature and
friction force measurement

Process or Condition or type

consumable

Pad 1C1400(Hard/Soft stacked,
Rodel)

Slurry ILD1300(Rodel)

Pressure Pneumatic 159, 315, 412g/cm2

Velocity 10~130rpm(same rpm for
head and platen)

Work piece Si, Thermal Oxide, Glass
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Fig. 2 Removal rate dependency on temperature at fixed
pressure and velocity
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Fig. 3 Polishing temperature characteristics as a function
of process condition
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Fig. 4 IR image of whole pad surface, 120sec polishing
from (a) to (d) and after finished from (e) to (h),
300g/cm2 and 50rpm, thermal oxide
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Fig. 5 Friction coefficient change and its time derivative
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