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Fast classification and counting of surface defects and evaluation

WU Zhongjpun, LI Xwshan, GAN Balbuwi, SUN Jwnfan

(Shénghaj Institute of Optics and Fine Mechanics, Academia Sinica, Shanghai 201800)

Abstract In this paper, we describe a new method f:or fast direct classification and
counting of the surfce defects in optical disks and substrates, and present the correspounding
experimental results of the surface performance evaluation by this method. Defect signals
are obtained with an auto- focusing laser beam scanning the surface of optical disk or
substrate, and they are directly classified and counted by the electronic circuits. The number
of all kinds of defects and the size are transfered into the micro-computer, then the defect
density of optical disk or substrate are calculated by the meas{lring software, so that the
surface performances of optical disks or substrates are effectively evaluated.
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Fig. 2 Schematic diagram-of multi-channel pulse width discrimination system
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Fig. 3 Optical system for testing the surface defects of optical disks
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Fig. 4 Distribution of defect density of optical disk and substrate
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Table 1 Comparison between measurements and appearance

No No of circle D, Appearance
1 400 1. 01 x10-° good

2 400 1.41x10°¢ good

3 200 2.61xX10°°" good

4 200 2.46X10¢ some defects

5 200 5.02x10¢ line defects

6 200 1.36xX10°* dusty

7 1000 6. 17X 10-* cbvious defects

8 1000 2.25x10°° obvious defects
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Table 2 <Comparison between BER and D,

Values Disk sample 1 Disk sample 2 Disk sample 3
D, of basis disk 4.336X 10 3.603x10~* 1.486x 107
D, of magneto-optic film 2.25X 107 8.13X107 . 2.47X 107
BER 1. 68X 1073 3.51x 107 5.0Xx107
i FIGRGE BER AN TEREMNEEN XS 2 L& FARGR TFHE. B%Ed LT
AL BOEIE L & P RO

Table 3 Defect densities before and after cleaning

No of disk D, before cleaning D, after cleaning | No of disk D, before cleaning D, after cleaning

i 6.9396X 107 3.4019X 10" 3 1L 1416X107°  4.0671X10"°
2 7.4211X107  9.0698X10°¢ 4 2. 149X 10" 1.7083X 10
£ % X A
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