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An Investigation of Particle Detachment Ratios
From Rotating Data Storage Disks

Hee-Sung Park, Dae-Young Lee, Jungho Hwang, Kwang Kim, and;Dong-Sub Jang
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Abstract

Particle contamination on the data storage disks has been a serious problem for magnetic hard disk
drive manufacturers. For high storage optical disks, such as DVD-ROM/RAM or NFR (near field
recording) system, particle-induced damages can be also detected because only a few micrometer
particles can prevent read/write signal from optical lens. The increasing areal density and smaller bit
size accelerates particle induced damages on the optical disk. One of the methods to prevent particle
contamination on the optical disk surface is to handie the disk enclosed in a cartridge like a modern
DVD-RAM disk. However, even for a perfectly sealed disk drive, particles are found inside the drive.
The other method is to improve disk surface characteristics. Particle contamination on the surface can
be reduced by proper selection of disk coating materials. In this paper, particle detachment ratios for
CD (compact disk), DVD (digital versatile disk), HD (magnetic hard disk), HD without lubricant, and
aluminosilicate substrate HD were investigated. Surface roughness and surface energy of the test disks
were compared with the particle detachment ratios. Proper substrate and lubricant characteristics to
reduce particle contamination on the disk surface were found.
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Lubricant

Disk Substrate Protective Surface Surface Energy
Material Coating (nm) Roughness (A) (dyne/cm)

CD Polycarbonate X X 50 41

DVD Polycarbonate X X 25 40

HD Al-Mg DLC 23 9 19

HD w/o lub. Al-Mg DLC X 7 51
Table 1. Properties of test disks
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Fig. 1 Optical micrographs of the particles before
and after test
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Fig. 4 Detachment ratio of 10 um particles
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Fig. 6 Detachment ratio of particles with disks
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