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Analysis of ESD Failure Mode in GMR Head by Using Spinstand
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We used a spin-stand with a pre-amplifier with a built-in ESD simulator circuit to investigate a new magnetic failure
mode caused by ESD. This failure mode originates in Barkhausen noise from domain walls in the free layer of a giant
magneto-resistive (GMR) head. According to a modified machine model (0 €2, 47 pF), this failure occurs at the ESD
voltage of approximately 0.5 V, which is a quarter of that at which a conventional pinned layer reversal failure occurs.
It is concluded that this technique is useful for measuring thresholds of Barkhausen noise failure because of its ability
to detect read/write characteristics during ESD breakdown process. And we found that a strong magnetic bias field
could improve stability against ESD failure by adjusting the thickness or changing the material of the domain control

layer.
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Fig. 1 Schematic diagram of GMR head.
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Fig. 2 Schematic representation of head tester with ESD
simulator and typical ESD current waveform.
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Fig. 3 Signal level drops when ESD current reverses
magnetization direction of pinned layer.
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Fig.4 Sensitivity profile changes when ESD current reverses
magnetization direction of pinned layer.
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