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In hard disks, flying height or the spacing between the read/write head and the
magnetic disk has been greatly decreased to less than 10 nm in order to achieve high-
density magnetic storage. Generally, the flying height is measured in a flying height
tester using the principle of light interferometry whereas the reflected light is observed
through a special glass disk which is extremely smooth and flat. Due to the intermittent
contact between the head and glass disk, this characterization process easily causes
the disk wear and scratches leading to short lifetime of the glass disk, thus makes this
process very costive. For instance, Western digital (Thailand) spends as much as 2
million baht annually on the glass disk. Therefore, the main objective of this work is to
improve the disk durability by employing a hard coating material of diamond-like-carbon
(DLC) layer as the protective layer over the commercial glass disk to increase its wear
resistance resulting in disk lifetime improvement. Furthermore, this work aims to
improve the sensitivity in the flying height measurement by optimizing the thicknesses of
the overcoat layers on the glass disk.

In the fabrication process, silicon adhesion layer and DLC protective layer were
deposited on the commercial glass disk by ion beam deposition. According to a wear
test performed in a triboindentor, the wear depths on the disk coated with 3-nm thick
silicon and 15-nm thick DLC were reduced by 92 percents as compared to that on the
glass disk. In the disk lifetime measurement performed in a flying height tester, the
fabricated disk lifetime can be improved by at least 30 times as compared to that of the
glass disk resulting in 96 percents of a cost reduction in the flying height measurement
process. In the sensitivity improvement, the disk coated with 4 layers (silicon1: 1 nm,
DLC1: 55 nm, silicon2: 3 nm and DLC2: 25 nm) was found to improve the sensitivity in
the flying height measurement at a near contact (0-20nm) by 85 percents as compared
to the measurement result using a commercial glass disk. This approach gives a great
promise to the disk lifetime extension as well as a significant improvement of the
sensitivity in flying height measurement.
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