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3.22 Mechanical Behavior of Materials

Big Picture
• Fabrication of SOI (Smart-cutTM process1) 

H+ implantation wafer bonding forming blisters splitting
• Mechanical issues related to the process

Need homogenous blisters forming and flat fracture surface

[1] Celler, G.K., et al. “Frontiers of silicon-on-insulator.”
Journal of Applied Physics 93 (1 May 2003):  4955-4978.

Image removed due to copyright restrictions. 
Please see Fig. 10 in [1]



3.22 Mechanical Behavior of Materials

Microscopic mechanism
• Stress and strain state at the location of blister2

[2] Raman, A., et al. “Effect of stress state and polymer morphology on environmental 
stress cracking in polycarbonate.” Journal of Applied Polymer Science 88 (2003): 550-564.
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Images removed due to copyright 
restrictions. Please see Fig. 9 in [1]



3.22 Mechanical Behavior of Materials

Prediction & Optimization
• Fracture at interface (Griffith’s theory)

• Optimization1

Implant other ions (He, etc)
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Images removed due to copyright 
restrictions. Please see Fig. 9b in [1]

[1] Celler, G.K., et al. “Frontiers of silicon-on-insulator.”
Journal of Applied Physics 93 (1 May 2003):  4955-4978.


