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Advanced Packaging Depends on Polymers
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Polyimide Cracking in a Die Stack

Courtesy of Ahmed Amin and Henning Leidecker
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Key Concepts in Fracture I\/Iechanics

* Crack Opening Mode
e Stress Intensity, K
* Paris Law
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* Geometry
* Layered Structures
e Mixed Mode Crack Growth
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Special Case: Interfacial Delamination

Delaminating Bi-material Structure
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Micromechanical Fracture Test
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Interfacial Delamination

Polyimide Coated
Active Si Structure

Courtesy Ahmed Amin GSFC
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Threshold Values

Paris Law
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Conclusion

* Fracture mechanics provides a wealth of information
for designing accelerated tests in polymer coated and
encapsulated microelectronics

— Acceleration factors for thermal cycling environments can
be extracted

e Delamination
* Cracking

— Materials performance and properties explicitly considered

— Defects and defect interactions with structures can be
modeled
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