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Abstract: Fracture and delamination are two of the most common and persistent issues 

affecting the reliability of microelectronic packages. The main objective of this course is to 

provide a fundamental understanding as well as proven techniques of applying the fracture 

mechanics methodology to predicting fracture and delamination in microelectronic packages. 

The mechanism of popcorn cracking failure will be described and analysed. Simulation of heat 

transfer and moisture diffusion processes occurring during package qualification and reflow 

will be described. An introduction to the fundamentals of interfacial fracture mechanics will be 

given together with descriptions of some numerical methods of calculating fracture mechanics 

parameters. Experiments which verify the methodology for predicting delamination in packages 

will be described followed by some case studies.  

Outline: 

1. Mechanical Properties and Failure of Materials. 

2. Hygrothermal Stresses in Microelectronics Packages. 

3. Finite Element Analysis and Stress Singularities. 

4. Fundamentals of Fracture Mechanics Methodology. 

5. Determination of Fracture Mechanics Parameters. 

6. Measurement of Fracture Toughness. 

7. Experimental Verification of the Fracture Mechanics Methodology. 

8. Case Studies of delamination in microelectronics packages. 

9. Cohesive Zone Modelling of Delamination and Case Study. 

Who Should Attend: 

This course is designed for packaging design engineers and researchers who perform reliability 

analysis of microelectronic and photonic packages, and anyone who wishes to understand how 

delaminations and fracture in microelectronics packages may be analysed.  
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