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ABSTRACT

Semiconductor and electronic product manufacturers pay much attention to the solder joint
reliability. Due to rapid advancements in the electronic industry, packages with fine pitch ball grid
array have been increasingly used in portable electronic devices. The mechanical shock resulted
from mishandling during transportation or custom usage may lead to malfunction of product.
Researchers pay more attention to drop test studies and anayses in understanding the failure
mechanism for the past years.

The purpose of this thesis resides in the reliability of a JEDEC standard board level drop test
apparatus established in laboratory. It includes (1) verification of drop condition level according to
2



JEDEC standard, (2) finite element drop simulation and (3) comparison of dynamic responses of
experimental and numerical simulation methods.

In order to verify the correctness of the material property, the first sixth natural frequencies
and vibration modes are verified for free vibration and four points fixed vibration of a PCB board.
The drop test apparatus can reach three conditions: B, G and H which is satisfied by most el ectronic
product manufacturers, especialy for condition B. Three finite element models, Input-G, Input-D
and Support Excitation, were performed and compared the dynamic responses with experimental
method. According to theoretical impulse excitation condition B, the dynamic responses of strain
for the Input-D method do not meet those of the experimental measurement. Therefore, it is not an
appropriate finite element model for Input-D method. The dynamic responses of peak strain for
Input-G method are less than those of experimental method. However, this can be compensated by
considering initial velocity as additional loading. Finally, the correlations of the dynamic responses
of strain between experiment and the other two methods are under accepting level. But in views of
the pattern of dynamic response strain, the Input-G is much better than support excitation.

Keywords: sEpec, Drop test, Input-G, Input-D, Support Excitation.
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