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ABSTRACT

This paper introduces a cleaning process for removing submicron-sized particles from NiP

hard disk substrates by the liquid-assisted laser cleaning technique. Measurements of

cleaning performance and time-resolved optical diagnostics are performed to analyze the

physical mechanism of contaminant removal. The results reveal that nanosecond laser pulses

are effective for removing the contaminants regardless of the wavelength and that a thermal

mechanism involving explosive vaporization of liquid dominates the cleaning process.
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Fig. 1 Adhesion forces between a spherical alumina
particle and a Ni surface (normalized by the
particle weight). Van der Waals force has

been estimated for 0, 5, or 10 % of volume

deformation in the contact region
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Fig. 2 Schematic diagram of the Nd'YAG laser {variable
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Fig. 3 Optical microscope photographs of a NiP hard
disk surface contaminated with 0.3 #m-sized
{average) alumina particles and the same spots
affer 10 steam Nd:YAG laser pulses ( A=1064

nm, 64 mJem?).
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Fig. 4 Optical microscope photographs of a NiP hard
disk surface contaminated with 0.3 um-sized
{average) alumina particles and the same spots
after 10 steam NJ'YAG laser pulses (A=1064
nm, 86 mJcrr).

Fig. 5 Optical microscope image of a NP hard disk
surface contaminated with 0.3 zm-sized (average)
alumina partices and the same spot after 10
steam NdYAG laser pulses {A=356 nm 44
myorr?).

Fig. 6 Optical microscope image of a NiP hard disk
surface contaminated with 03  um-sized
{average) alumina particles and the same spot
after 10 steam Nd:YAG laser puises ( A=355
nm, 63 mJ/cm?).
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Fig. 7 The temporal variation of the NP surface
temperature irradiated by an Nd:-YAG laser
pulse for several laser fluences ( A=1064 nm,
FWHM=6 ns, incident angle = 40° )
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