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The Distribution of Temperature on Pad Surface
During CMP Process
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Abstract

The friction heat generated by the CMP process hasinfluence on removal rate and WIWNU(Within
Wafer Non-Uniformity). Therefore, the object of this study is to find the distribution of temperature on
pad surface during CMP process. To do this, the authors analyse the kinematics of CMP equipment to
verify the sources of friction heat and compare the analysis result with the experimental results.

Through the analysis and experiment conducted in this paper,

we can predict the distribution of

polishing temperature across the pad surface. Furthermore the result could help to predict the process
conditions which could enhance the polishing results, such as WIWNU and removal rate of thin film

to achieve more efficient process.

7|sM8H
= Ratio of rotation speed between

wafer and pad ( ww / ®wp)

Q’ total = Total energy, Generated by

CMP process between wafer and

pad.

Q’ Friction = Friction energy, generated by
contact between wafer and

pad.

Q’ Heat transfor — H€at transfer energy, generated

by conduction between wafer

and pad.
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Table 1 Experimential

Condition or Type
IC 1400™
Pad
(Hard/Soft stacked, Rodel)
Slurry ILD 1300™(Rodel)
Pressure 700g/crt
Velocit Table : 60 rpm
Sy Head : 30 ~ 90 rpm
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Fig. 2 The removal rate is proportional to the
temperature
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Fig. 4 The pad surface temperature characteristics at

various table and head velocity
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Fig. 5 The temperature distribution of wafer in
CMP process.
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Heat transfer from wafer:
Temperature distribution
on wafer surface> Q|
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Temperature distribution on
pad surface

Heat generation from
friction: Friction energy
distribution> Q,

Fig. 6 The temperature distribution of wafer and
pad in CMP process.
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