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The main objective of this research is to study the cause and prevention of pre-amp failure
during Head Gimbal Assembly (HGA) testing. This research is divided into two parts; the first part is to
study the cause of pre~amp failure whereas the flip chip technology was the prime suspect for the cause
of this. The second part is to study and develop the structure of flip chip in order to extend the lifetime
of its by using the finite element method (FEM). The results from the second part was used for reassure
the preliminary results on the first part and also provide an alternative approach to increase the lifetime
of flip chips. _

Based on the results of the first part, the physical properties of pre-amp were examined by
using SAM, X-Ray and Cross-section. The results clearly reveal that there are occurrences of void at
the contact between the trace and the bump. The major cause of void is the electrical overstress (EOS)
at the junction; and that leads to the electromigration, subsequently. The simulation results show high
temperature profile at the joint interfacing between the trace and the bump. These simulations are nicely
agree with the preliminary results obtained by physical examination of the failed pre-amp chip.

The objective of the second part is to verify the assumption in the first part and also find the
way to increase the lifetime of flip chip. All results in this part were simulated by the finite element
method. The results dictate that the over-heat occurred at the trace of bump region. They also indicate
that by re-engineering and optimizing the conventional structure by replacing bump material to
Sn4.0Ag0.5Cu, trace as the copper and adding UBM to the structure. Then, the lifetime of solder joint
can be prolonged upto 32% comparing with the case without UBM (the conventional structure). These
findings are valuable and useful especially for HDD and electronics industries regarding consideration in

choosing the flip chip technology.





