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Why functionalized particles?
Increase removal rate?
Enhance planarization efficiency?
Lower defect level?
Why matching chemistry?
Allow surface functionality to express
Balance the need for material removal and transport
Lower defect level
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Ta Removal Using Various Particles: Silica,

Alumina, Diamond, h-BN, and Abrasive Free
System (AFS) Vesicles
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Hint 1: Hardness: Diamond>Alumina> Silica>h-BN

Hint 2: Alumina is rarely used|as abrasive for barrier CMP

Abrasive free

Ref: N. Wang, J. Keleher, Y. Li, BN particles for Cu CMP, VMIC 2003
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For effective material removal, surface

tribochemical reactions must take place 0 -BASF
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Using Ceria to Polish SiO, Using silica to polish Ta (Ta,0s)

Form efficient multiple bonds between the abrasive particle and polished surface

Tetsuya Hoshino, Yasushi Kurata, Yuuki Terasaki, Kenzo Susa, Mechanism of polishing of SiO2 films by CeO2 patrticles
Journal of Non-Crystalline Solids 283 (2001) 129-136

A. Vijayakumar, T. Du, K.B. Sundaram, V. Desai, Polishing mechanism of tantalum films by SiO,, particles, Microelectronic
Engineering 70 (2003) 93-101
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Correlation between surface hydroxyl

groups and Ta removal rate O-BASF
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Y. Li et al Thin Solid Films, 497, 1-2, 2, 2006, pp 321-328.
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Ta MRR (A/min) and surface OH content

and NMR relaxation time slopes O0-BASF
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R. Mackay, J. Zhang, Q. Wu and Y. Li, Colloids and Surfaces A:
Physicochemical and Engineering Aspects 2004, 250, 1-3, pp343-348.
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