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Abstract

In high-density hard disk drives, the slider should be made to fly close to the magnetic recording disk to
generate better signal resolution and at an increasingly high velocity to achieve better data rate. The slider
disk interaction in CSS (contact-start-stop) mode is an important source of particle generation. Contamination
particles in the hard disk drive can cause serious problems including slider crash and thermal asperities. We
investigated the number and the sizes of particles generated in the hard disk drive, operating at increasing disk
rotational speeds, in the CSS mode. CNC (condensation nucleus counter) and PSS (particle size selector) were
used for this investigation. In addition, we examined the particle components by using SEM (scanning
electron microscopes), AES (auger electron spectroscopy), and TOF-SIMS (time of flight-secondary ions
mass spectrometry). The increasing disk rotational speed directly affected the particle generation by slider
disk interaction. The number of particles that were generated increased with the disk rotational speed. The
particle generation rate increased rapidly at motor speeds above 8000 rpm. This increase may be due to the
increased slider disk interaction. Particle sizes ranged from 14 to 200 nm. The particles generated by slider
disk interaction came from the lubricant on the disk, coating layex: of the disk, and also slider surface.
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