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Effects of Roughness and Peak Heights on the Chemical Reaction Kinetics
Parameters of Rough Copper Wafer Surface
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(1. Institute of Microelectronic Technique and Materials, Hebei University of Technology, Tianjin 300130;

2. College of Information Engineering, Hebei United University, Tangshan 063000, Hebei)

Abstract: According to the liquid - solid chemical reaction characteristics and Euclid effective area formula,
chemical reaction kinetics equation of the rough wafer surface was established. The chemical reaction rate con-
stant and wafer quality difference of different wafer surfaces before or after chemical mechanical planarization
(CMP) were obtained. Through the average values of the Ig(RMS height) —Igx fitting line slopes and inter-
cepts of each position on the wafer surface, the fractal dimension and scale coefficient of each wafer surfaces
were acquired, and the chemical reaction index of the copper film was further obtained. The effect of fractal
dimension on the chemical reaction kinetics parameters shows that when the wafer surface fractal dimension is
2.917, the chemical reaction index of the copper film is 1, and then the number of instantaneous reactions of
the copper complexation reaction reaches the minimum value. The final verification experiments show that the
larger the wafer surface fractal dimension is, the bigger the peak removal after CMP is, i. e. , the chemical re-
action rate of the copper film surface is faster; the smaller the wafer surface fractal dimension is, the more ob-

vious the roughness decline after CMP is, i. e. , the uniformity of copper surface chemical reaction is better.
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Table 1 Relevant parameters of the chemical reaction rate under the CMP conditions
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. ~ RRy, / - RRy,/ B RRgs/
(107" mol » (107 mol * (107 mol « (107 mol -
(10*mol « L't «s") (10" mol « L' = s1) (10* mol « L' = s1)
LY LY LY LY
0.937 2.2 0.37 2.28 0. 38 2.34 0.39
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Table 2 Relevant parameters of the chemical reaction ki-

netics
Parameters ~ Wafer No. 1 Wafer No. 2 Wafer No. 3
Am/g 0.15 0.16 0.17
k/s! 400 412 430
D 2.58 2. 60 2.62
X 14.5 14.5 14.5
a 1.152 1.143 1.134
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