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A Study on the Measurement of Fine Scratches by Scattering of Laser Light

Young-June Kang *

ABSTRACT

This paper is studied about the method to measure the fine scratches on the mirror surfaces,
such as the silicon wafer and magnetic memory disk by the optical measuring method.

The theoretical background of this analysis is based upon the light scattering theory developed
by Beckmann,

In this analysis, the roughness in fine scratches is not considered because the average
roughness is very small compared with the size of fine scratches,

Empasis is on quantitaive method of fine scratches by non-contact method,

Experiments are followed by the image processing system attached to the CCD Camera,
As a results, | propose the new method to measure the size of the fine scratches from
the parameters obtained by the computer simulation and experiments,
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Fig. 1 General scattering geometry of triangle scratch.
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(a) Profile measured by a diamond stylus
profilometer.
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(b) Scattering intensity distibution from profile in the
case incident by Gausian beam.
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(c) Experimental results of scattering intensity

distribution from profile.

Fig. 4 Comparision of scattering intensity distribution.
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(a) Profile measured by a diamond stylus
profilometer.
T T T T ¥
5 i - 60
H!;g;h-o:.sc:ltc:- 20 um _l
v Depth of scratch = 0.2 um
3
a
2
s
3’ 7
i /] \
H
3
& AW A
Y
VO IVIV] L
5 (3 7 8 9 10 11 12 13 14 15

Scattering Angle &, (deg)

(b) Scattering intensity distibution from profile in the

case incident by Gausian beam.
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(c) Experimental results of scattering intensity

distribution from profile.

Fig. 5 Comparision of scattering intensity distributions.
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(a) Profile measured by a diamond stylus
profilometer.
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(b) Scattering intensity distibution from prefile in the
case incident by Gausian beam.
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(c) Experimental results of scattering intensity

distribution from profile.

Fig. 6 Comparision of scattering intensity distributions.
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(b) Scattering intensity distibution from profile in the
case incident by Gausian beam.
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(c) Experimental results of scattering intensity

distribution from profile.

Fig. 7 Comparision of scattering intensity distributions.
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Fig. 8 Typical factors related to size scratch from
scattering intensity distrbution.
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Fig. 9 Flow chart for measuring scratch size by
comparing between features extracted from

scattering intensisity distrbution and from

experiments.
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