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Analysis of warpage in substrates for power electronics

FEM and measured warpage
behavior

• Modeling of substrate warpage in operative conditions
➢ Metal layer mechanical characterization
➢ FE numerical model, benchmarked and validated with  measurements

Equipment for tensile test

Equipment for warpage measurements 

Tensile test results



Wire bonding model

Pad details (M0A9 3 Metal option)

• Non-linear 3D model
• Elastoplastic properties for Cu and AlCu

• Contact formulation between capillary/ball and ball/pad

• Model input is the capillar displacement 

• Boundary conditions:
• Fixed displacement of rigid surface

• Symmetry (1/2) condition

• Experimental analyses are ongoing

Rigid (no deformations 
allowed) 3D-surface (“no-
meshed”) that reproduces the 
capillar

Contact

Ultrasound

Wire bonding process

Finite Element Model for wire bonding

Calculated plastic strain after impact phase



Conference attendances

47° Convegno Nazionale AIAS Villa San 
Giovanni, 5-8 settembre 2018 

Design & Technology of Integrated Systems in Nanoscale Era, Taormina, 10-12 
aprile 2018 

29th European Symposium on Reliability of Electron Devices, Failure Physics and 
Analysis, Aalborg, Denmark, 1-5 ottobre 2018

PCIM exhibition, 7-10 Maggio 2019 
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Wire Bonding Activity
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