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Effect of Cleaning Pad on Particle Contamination
in Removable Media Disk Drive
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ABSTRACT

Particulate contamination is known to be a significant cause of failures of removable storage media. In this
work, the effect of particles on the surface damage of removable hard disk media was investigated. The particles
of different materials and size were introduced to the Head Disk Interface (HDI) using a particle injection system.
It was found that the particles of particulate size and property serious damaged the media. This study showed that
cleaning pad is effective for reducing particle contamination, except for the particles of specific size and property.
As a means to remove the particles of specific size, the concept of using a stepped taper at the leading edge ot

the slider is proposed.
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Table 1 Removable media disk drive specifications
Rotation speed 5400 rpm

Head MR (Magneto-Resistive)
Disk storage capacity (2.2 GB

Estimated shelf life 20 years

Slider size 2 mm X 1.5 mm

Flying height 458 +/- 1.3 nm at ID

48.3 +/- 1.5 nm at MD
45.8 +/- 1.5 nm at OD
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Fig. 1 Schematic of particle injection experimental

setup
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Fig. 2 Photograph of particle injection experimental

setup
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Table 2 Experiment result
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Fig. 3 Disk cleaning pad and ABS cleaning pad of
removable hard disk drive
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Fig. 4 Comparison of the cleaned and uncleaned disk

surfaces
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Fig. 5 The upper side of disk cleaning pad

Fig. 6 The lower side of disk cleaning pad
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Fig. 8 Up-slider ABS and cleaning pad

Fig. 9 Down-slider ABS
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Fig. 10 Up-slider ABS
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Fig. 11 SEM image of disk cleaning pad
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Fig. 12 Schematic of particle / slider interaction
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Table 3 Effectiveness of the pad in particle removal

Size
Small Large
Hardness Soft O 0
Hard Failure 0
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Fig. 13 Proposed leading edge step design of slider

for removal for particles
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