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Removal Mechanism and Processes in Atomized

Slurry Applied CMP

Wang Chen Li Qingzhong Zhu Bing Yan Junxia
( College of Mechanical Engineering Jiangnan University Wuxi Jiangsu 214122 China)

Abstract: Principles of operation and design of experimental devices of atomized slurry applied CMP were introduced.
The polishing effect of atomized slurry applied chemical mechanical polishing( CMP) was investigated by the processing
tests and the material removal mechanism was analyzed. The results show that the atomized slurry applied CMP method has
high slurry using efficiency and the consumption of atomized slurry is only 350 mL when realizing the polishing effect of
silicon surface roughness less than 3. 8 nm at the material removal rate of 257. 5 nm/min. The material removal mechanism
of atomized slurry applied CMP is the molecular-scale removal of the oxidative wear that is oxidizing the surface atoms and
weakening its bonding energy by the chemical function of the oxidizing agent in the polishing atomized liquid and transfer—
ring the energy to the surface molecules by mechanical function of the abrasive particles thus they will be removed when
their energy are greater than that of the bonds.
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Fig 1 Schematic diagram of atomization slurry applied CMP 3 (c)
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Fig 3 The material removal rate curve of four kinds of polishing solutions

1
Table 1 ~ Material removal rate and their proportions of polishing pad and polishing components

n/( remin"") 15 30 50 70 90

v/( nmemin ") 6.4 8.6 6.4 8.6 6.4

v/( nm*min ") 19.3 17.2 21.5 32.2 21.5
v/( nmemin ") 57.9 70.8 107.3 139.5 128.8
v/( nmemin ") 107.3 165.2 223.8 257.5 182.4

¥/% 6.0 5.2 2.9 3.3 3.5
y/% 18.0 10. 4 9.6 12.5 11.8
/% 54.0 42.3 47.9 54.2 70.6
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Fig 5 Profile analysis curve of wafer surface morphology
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Fig4 AFM morphology of Wafer after CMP
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Fig 6 The formation and removal process of oxidizing material of the chip surface between two particles ( a) after the first particle

across the surface; (b) before the second particle across the surface; (c) after the second particle across the surface
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