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ABSTRACT
03336

A Hidden failure in hard disk drive industrial due to Electrostatic discharge (ESD) is a major
problem. Since this type of failure can not be detected during process, it maybe affect to hard disk drive
in the end of process. The current instruments may not be capable to detect the failure because the
magnetic layer of TMR thin film, particularly, in the atomic level is the main cause.

This research presents the analysis methodology for studying the TMR heads deflects by using a
circuit model of current and voltage across thin film. To study in atomic level, the electronics structure
of TMR thin film is studied.

It is found from simulation and experiment that the equivalent of TMR head is asymmetric. The
ESD discharge to R+ terminal requires a higher breakdown voltage than that to R~ . The breakdown
characteristics of different discharge paths can be found in this thesis. Based on the experiment, it is
found that when discharge in to R+, an intrinsic breakdown can be observed while, when discharge in to
R~ , the extrinsic breakdown can be found. In addition, the spin transport properties of TMR thin film in
a multilayer of CoFe/MgO/CoFe are also studied by using SMEAGOL package. It is found from
calculation that , the Oxygen vacancy in interface region between the pin layer and the MgO barrier can
cause of high resistance ,while Boron diffusion in to interface region between the free layer and the MgO

barrier can cause of TMR low resistance .
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