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Foreword

THIS Special Section includes the selected papers from
the presentations of conferences organized under the aus-

pices of IEEE CPMT. These conferences include International
Conference on Simulation and Experiments in Microelec-
tronics and Microsystems (EuroSimE), Electronic Components
Technology Conference (ECTC), and Electronic Packaging
Technology Conference (EPTC). The selected papers in this
special section cover a broad technical scope to address the
cracking and delamination problems in electronic packaging.

Delamination and cracking are most dominant failure mecha-
nisms in electronic devices during assembly, packaging and re-
liability testing conditions. Mechanical related failures in mi-
croelectronics and microsystems, including backend processes,
assembly and packaging processes, and reliability qualification
tests, account for more than 65% of the total reliability fail-
ures, and become the bottleneck for both current and future
product and technology developments. Microelectronic devices
often have complex architectures, hybrid materials, and small
features. The mechanical behaviors of such integrated structures
often affect their fabrication and reliability. By the very nature
of integrated structures, the field is multi-scale in both geometric
and time domains, cross-disciplinary, involving many materials
(metals, ceramics, polymers, semiconductors, etc.), and many
modes of response (fracture, deformation, instability, and mass
transport), strongly nonlinear and also stochastic.

In recent years we have seen a tremendous progress in the
application of the advanced mechanics including microme-
chanics, damage mechanics and multiscale modeling analysis
to the problems in microelectronic devices. The first paper by
Wei et al., an effective method is developed to precisely eval-
uate the stress singularities in the vicinity of internal corners
within the packages. The paper by Fan et al. uses the multiscale
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micromechanics analysis to analyze the vapor pressure evolu-
tion during soldering reflow and determines the most important
parameter that governs the delamination behavior of underfill
during moisture sensitivity test. The paper by van Driel focuses
on thermo-hygro-mechanical reliability issues, particularly
related to delamination. The paper by Zhou et al. examines the
effect of non-uniform moisture distributions on characterizing
hygroscopic swelling of polymer materials, and investigates
the impact of hydroscopic stresses on flip chip package re-
liability. In the paper by Chew et al. the damage mechanics
approach is applied to study the influence of non-uniform
initial porosity distribution on adhesive failure in electronic
packages. Ghaffarian et al. conducted extensive testing to
investigate the thermal cycle reliability and failure mechanisms
of ceramic column grid array (CCGA) and plastic ball grid
array (PBGA) assemblies with and without corner staking. In
the paper by Wong, molecular dynamics simulation is used
to study the interfacial adhesion for SAM induced covalent
bonded copper-EMC interface.

We hope that this special delamination and cracking section
can be helpful for your work. We also would like to hear from
you your feedback and suggestions for improving our work. We
will continue to publish special issues on this topic on a regular
basis. All the other papers presented at the above-mentioned
conferences can be found in the IEEEXPLORE online database.
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