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A new method is proposed for inspecting low-aspect wavy defect on disk surface. The defect disturbs
flying height stability of magnetic head in hard disk drive. The defect is detected by using the optical
sensor signal that is received when laser irradiates the disk surface. In this paper, first, signal response
for wavy defect is quantified by using an optical simulation. Second, image processing algorithm which
is based on 2D feature (linearity, cyclic nature) of the defect is proposed and applied to sample images.
The experimental result shows that it is possible to detect wavy defects whose height is over 0.3 nm and

cycle is about 180 um.
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Fig. 1 Feature of low aspect wavy defect.

Laser
Sensor

2D multilevel image

- /\

>

Intensity

&
Dimple defect

Position

Bump defect

Fig. 2 Optical detecting system.
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Fig. 3 Optical simulation result of relationship between
defect model and detected intensity. (a) Defect model, (b)
detected intensity.
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Fig. 4 Optical simulation result of relationship between
defect height and detected intensity.
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Fig. 6 Concept of filtering and binarization process. (a)
Input signal, (b) filtering signal, (c) specification of filter.
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Fig. 7 Principle of Hough transformation. (a) Real space,
(b) 6-p parameter space.
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Fig. 9 Periodic determining process.
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Fig. 10 Periodic determining process by light and
dark brightness level. (a) Binarization of light and
dark level, (b) binarization image of light level and
periodic determining process, (c) binarization image
of dark level, (d) periodic determining process.
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Fig. 12 Analysis of white light interferometry images of sample A.
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Fig. 13 Whole surface image getting by the optical
detecting system.
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Fig. 15 Result of applying the proposed algorithm to
defect sample A. (a) Whole surface image, (b) defect
area (same area of Fig. 12 (a)), (c) non-defect area
(same area of Fig. 12 (b)) .
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Fig. 16 Results of applying the proposed algorithm to other
samples. (a) Defect sample B, (b) non-defect sample.
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