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Properties of Surface Oxidation Film in CMP of Computer Hard Disk Substrate

LEI Hong
(Research Center of Nano-science and Nano-technology, Shanghai University, Shanghai 200444)

Abstract: Chemical mechanical polishing (CMP) is widely used to obtain the atom-scale planarization surface in
the manufacturing of computer hard disk substrate. During CMP, surface properties of hard disk substrate play a
key role to the CMP performances. The physical, chemical and mechanical properties of hard disk substrate
surface were investigated by using Auger Electron Spectroscopy (AES), X-ray photoelectron spectroscopy (XPS),
scanning electron microscopy (SEM), nanoindentation, and elecrochemical polarization analyses. The results
indicate that the oxidization reaction occurrs on the surface of hard disk substrate after CMP process. The
oxidation film contains Ni(OH), with a nanometer thickness. And the oxidation film is softer than the substrate
with a loose, rough and porous structure. The introduction of oxidation film increases the corrosion wear rate
during CMP of hard disk substrate. Combining the surface properties of hard disk substrate with the results of
material removal rate and surface roughness after CMP tests, the CMP mechanism of hard disk substrate is
proposed as follows: the oxidization of disk substrate surface to form Ni(OH), oxidation film with low mechanical
intensity and the following chemical dissolution and abrasive wear of the oxidation film, the continuous
circulation between the formation and removal of the oxidation fim on the disk substrate surface to realize the

global planarization.
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(a) Elements on the disk substrate surface before sputtering; (b) Elements on the disk substrate surface after 1 min sputtering; (c) Deep distri-

bution of the elements in the disk substrate surface
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Fig.2 XPS analysis on the polished surface of hard disk substrate
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Table 1 Nano-indentation results of disk substrate surface before and after immersion test

Load 0.1 mN 0.2 mN 0.4 mN 0.8 mN
HV (Vickers) before oxidization 747.28 759.82 858.95 909.80
HV (Vickers) after oxidization 354.41 373.41 562.94 520.40

NONE

(a) Before immersion

(b) After immersion
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Fig.3 SEM images of disk substrate surface before and after immersion in the slurry
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(b) After immersion
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Fig.4 AFM images of disk substrate surface before and after immersion in the slurry
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Fig.5 Polarization curves of disk substrate in the different slurries
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Fig.6  Effect of oxidant content on material removal
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