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Effects of Change of Wafer Shape through Heating on Chemical
Mechanical Polishing Process

Dae Hee Kwon', Hyoung Jae Kim" and Hae Do Jeong"

ABSTRACT

Removal rate and Within Wafer Non-Uniformity (WIWNU), the most critical issues in Chemical Mechanical
Polish (CMP) process, are related to the pressure distribution, wafer shape, slurry flow, mechanical property of pad
and etc. Among them, wafer warp generated by other various manufacturing process of wafer may induce the
deviation of pressure distribution on the backside of wafer. In the convex shaped wafer the pressure onto the
backside of wafer is higher than that of perfectly flat shaped wafer. Besides, such an added pressure is in
proportion to the curvature of wafer. That is, the bigger the curvature of wafer becomes the higher the removal
rate goes. And the WIWNU is known to be directly related to the pressure distribution on the wafer as well. In
other words, the deviation of pressure distribution is in proportion to the WIWNU. In this paper, it is found that
the wafer shape may be modified through heating the backside of it and thus properly changed pressure onto the
backside of it may improve the WIWNU.
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Fig. 1 Specially designed head with heat device
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Fig. 3 Measuring map used in evaluating the
polish results
(a) 52 pts. cartesian map
(b} 37 pts. polar map

Table 1 Experimental conditions

Parameters Conditions

workpiece 4" SiO; blanket wafer
pressure 300g/cm’

head/table velocity | 30/30RPM

pad/shurry IC1400/1ILD1300(Rodel inc.)
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Fig. 4 The shape alteration of wafer with respect to
the temperature
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Fig. 6 Pressure distribution across the wafer :
(a) In the case of the perfectly flat wafer,

(b) In the case of the convex shaped wafer,
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————

550 - {/

450 |-

Central MRR(Ang./min)
173
S

4714, K& Prestondolx, p= ¢™, ve
ol Fxolth 400

NS 799 432 Aadn SHgE 9ol T R e
9] o] g4 HHo] opA o we) BEIE Operating temperature(Celsius)

S8 g4 ao. old HE Zaldte Tseng
< dold e FE A0 " 4HE My o
=34 2 2g ALl

Fig. 7 Central removal rate versus the operating
temperature
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Fig. 8 Peripheral removal rate versus the operating
temperature.
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