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Electrostatic Discharge (ESD) effects have been identified as one of the most dangerous causes of
giant magnetoresistive (GMR) recording head damage. These phenomena have been studied at all levels of
hard-disk drive manufacturing.

A GMR recording head is a stack of nanometre thick multilayers. In particular, a magnetic layer and
conductor layers, for magnetic insulating spacers, are very sensitive to electron movements and ESD
damaged. Visible damage of the reader eiements is understandable and protectable recently, however, latent
failure cannot be measured. It is possibly observed by using a frequency-domain apparatus, but it is certainly
not a real-time detection. In order to detect a latent failed head affected by the soft ESD in the time-domain,
current conventional instruments are ineffictive. Typical parameters obtained from a conventional static tester
in a manufacturing process such as GMR resistance, signal amplitude, signal asymmetry and phase difference
between magnetic field and signal output are not reliable indicators for head degradation. They are limited to
only exhibit a totally damaged GMR head.,

In this research, the wavelet transform technique using the 4"-order Daubechies is proposed to
detect the glitches or noise on a magnetic recording head signal in the time-domain. It is found that the
glitches or noise occurs when the ESD level of the Human Body Model (HBM), Machine Model (MM),
Charged Device Model (CDM) and HBM-MM-CDM Serial ESD on GMR heads are lower than the
breakdown level. The electrical test parameters and scaning electron microscope {SEM) photo of the
recording heads show no visible change in the reader sensor. The glitches in the magnetic response signal of
the GMR head are found to increase when the ESD level is increased. Thus, the Daubechies wavelet
transform technique can be a novel approach to detect the pre-degradation of GMR head due to an ESD
effect.





