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Crack Driving Force and Subcritical Cracking
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Reliability and Implications for Processing Yield
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Automated Crack Velocity Testing
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Relevance to CMP Damage

* Low crack growth rates critical for Synerglstlc effects of
growth of nano-scale defects CMP S|urry Chemistry
* Dominated by threshold behavior
s and stress on defect
evolution/crack growth
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Surfactant Effects on Defect Growth and Diffusion
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Surfactant Effects on Defect Growth and Diffusion
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Probing Molecular Interactions with AFM
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Crack Growth Rate, da/dt (m/s)

C,.E, Concentration Effects on Crack Growth
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Crack Growth in Commercial Slurries
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Effect of Low-k Film Density/Dielectric Constant
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Effect of Low-k Film Density/Dielectric Constant
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Diffusion of CMP Slurry: Effect of H,O, Addition

- Uniform Fickian diffusion Diffusion time, t [hour] - Severe buckling
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Analyzing Diffusion Front with XPS
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Diffusion of Solutions into Nanoporous Films
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Summary

 Defect Evolution and Damage
— fracture of ULK materials 3
— slurry chemistry effects on damage evolutioh

ct Growth Rate, da/dt (m/s)

« Diffusion of Chemically Active Solutions

micelle

— diffusion of aqueous solutions
— effects of nonionic surfactants

surfactant

« Correlations with CMP Removal Rate ™"
— role of slurry chemistry and surfactants
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nanoporous glass

— removal, diffusion and

defect evolution rates ULK B
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