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Magnesium oxide (MgO) thin films are used as magnetic shields and barriers for
magnetic tunneling junctions in magnetic data storage devices. During the fabrication
process, these films could be exposed to water. The films can be loss by the
dissolution process which can directly affect to the performance of the magnetic data
storage devices. Therefore, the dissolution behavior of MgO thin films in deionized
water was investicated in this study. The dissolution of the material was determined
using an electrical conductivity meter (EC) to measure the dissolved MgO over a period
of 2-15 hours in deionized water at room temperature and a model describing the
reaction rate is created based on electrical conductivity measurements of dissolved
MgO as a function of time. The results showed the dissolution of the film left the
damaged area with different surface structures depending on the time of dissolution.

During the manufacturing, not only moisture traps on the surface of the film
can be found which result in magnesium hydroxide precipitation, residual stress can
also occur. Generally, heat treatment is used by hard disk manufacturers to remove
moisture and residual stress from the manufacturing process. The thermal treatment
conditions under which thin films are manufactured, both in terms of temperature and
gas atmosphere, may affect the device performance. Thus, the heat treatment
condition with various treatment temperatures and gas atmospheres were examined
in this study. The results showed that treatment temperatures and gas atmospheres
directly affected the physical, chemical, and electrical properties of the films.

Moreover, the hydroxide (Mg(OH),) formation of the MgO thin films was studied
by treating it with various gas atmospheres.. The temperature of heat treatment was
controlled at 450 °C. Then, the films were stored in controlled humidity. The surface

roughness, morphology and hydration reaction of the films were investigated. The



results showed that a hydration reaction occurred deeply into the film layer. The
depth of the hydration reaction and its surface roughness were based on heat
treatment conditions. Moreover, if the film is stored for a long period of time in the
humidity control cabinet, argon gas annealing is recommended.

The result of this study might be helpful to estimate the better optimization

process of read/write sensor head of HDD production.
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