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A Study on the Correlation between Temperature and CMP Characteristics
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ABSTRACT

There are many factors affecting the results of CMP (Chemical Mechanical Polishing). Among them, the
temperature is related to the removal rate and WIWNU (WIthin Wafer Non-Uniformity). In other words, the
removal rate is proportional to the temperature and the variation of temperature distribution on a pad affects the
non-uniformity within a wafer. In the former case, the active chemistry improves the rate of chemical reaction and
the removal rate becomes better. But, there are not many advanced studies. In the latter case, a kinematical
analysis between work-piece and pad can be obtained. And such result analysed from the mechanical aspect can
be directly related to the temperature distribution on a pad affecting WIWNU. Meanwhile, the temperatute change
affects the quantities of both slurry and pad. The change of a pH value of the slurry chemistry due to a
temperature variation affects the surface state of an abrasive particle and hence the agglomeration of abrasives
happens above the certain temperature. And the pH alteration also affects the zeta potential of a pad surface and
therefore the electrical force between pad and abrasive changes. Such results could affect the removal rate and etc.
Moreover, the temperature changes the 1st and 2nd elastic moduli of a pad which are closely related to the

removal rate and the WIWNU.
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Fig. 3 The relationship between pressure, velocity
and temperature
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Fig. 7 The variation of abrasive size of ILD1300 :
(a) Temperature rising rate is 0.8°C/min,
(b) Temperature rising rate is 2.2°C/min, and

(¢) Temperature rising rate is 3.1°C/min
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