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Dissolution of the magnesium oxide (MgO) thin film in water during the
manufacturing process can thin the thickness of the film. This is a critical problem for
magnetic sensors containing MgO thin film such as the read head sensors of hard disk
drives (HDDs). Therefore, this thesis aims to investigate the dissolution and dehydration
behavior of the MgO thin film.

The thesis first investigates the influence of the gas atmospheres including
nitrogen gas (N), oxygen gas (O2) and carbon dioxide gas (COz) on the dissolution
behavior of the MgO thin film. Results reveal that the MgO thin film absorbs
molecules of water into its inner layer and transforms its chemical composition into
Mg(OH). after being exposed to deionized water. These Mg(OH)- layers could dissolve
by releasing Mg?* ions and OH ions into water resulting in the decrease of the film
thickness. It is found that the thickness of the film slightly decreases in the sample with
N2 and O, atmosphere while that decreases considerably in sample with CO>
atmosphere. This is because CO; reacts with water and generates carbonic acid
(H2COs) and/or bicarbonate acid (HCO®*) leading to the reduction of pH.
Consequently, the dissolution rate of the film under CO> atmosphere is much faster than

that under O2 atmosphere while N2 has no reaction with water.



To expand our understanding of the dissolution behavior of the MgO thin film,
the effect of water temperature on the dissolution of the film was investigated. It is
found that temperature is one of the crucial factors that strongly influence the
dissolution behavior of the film. Results reveal that the thickness of the film decreases
with an increase in water temperature. This is because the increase of water temperature
can increase the kinetic energy of water molecules leading to an increase in the
dissolution rate of the film.

Besides the investigation of the dissolution reaction of the MgO thin film, this
thesis demonstrates the dehydration behavior of the MgO thin film. Results indicate
that the MgO thin film creates clusters over its surface after being exposed to a humid
environment for 24 hours. This results in an increase of surface roughness and thickness
of the film. However, after the films were annealed at various conditions, the number
of clusters and the surface roughness and thickness of the film decreased with an
increase of the annealing temperature. It is found that the annealing at 400°C in Ar
atmosphere efficiently recovers the surface roughness and thickness of the MgO thin
film. The possible reason could be that the inert Ar gas may act as a protective layer
that prevents contamination and/or humidity from the air which may react with the film

during the annealing.
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