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This investigation stﬁdied the electromigration phenomenon in thin film magnetoresistive (MR)
recording heads for hard disk drives. Models for predicting the lifetime and time to failure were generated,
experimentally tested, and verified. Two products, referred to as Type A and Type B, were used in the analysis.
The lifetime prediction curves follow an Arrhenius model derived from applying linear regression to the
experimental data. The Time to Failure (TTE) models yielded an activation energy of 0.66851 eV for Type A and
0.76174 eV for Type B. The models were then used to calculate the maximum allowable resistance and minimum

stripe height of the MR heads to obtain a 5 year lifetime at 12.5, 17, 25, 50, and 100% duty cycles.

Heads stressed to failure were characterized by a variety of failure analysis techniques such as Field
Emission Scanning Electron Microscope (FESEM), Enérgy Dispersive Spectrometer (EDS), Focused Ion Beam
(FIB) and Scanning Probe Microscope (SPM). Oxidation occurred on the Permalloy materiat (Ni ,,, and Fe ) of
the magnetoresistive element and the shieids on either side the magnetoresistive element. The voids also were

observed within the magnetoresistive element by using the FIB and FESEM techniques.
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