S1847UN15I8
137523 7ATUNALaZIUILYRNndsanUsnlugnsafanladn

Taeldwmatian1sussuiananIn

Size measurement and counting of contaminated particle in HDD

using image processing technique
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Abstract

The particulate failure is one of the most important issues in Hard Disk Drive (HDD)
manufacturing process. Equipments and systems are developed for particles detection in
order to provide information about the size, quantity and possible particle generated
locations. Some examples of particle measuring methods and devices are Liquid Particle
Count (LPC), Air Bond Particle Count (APC), Scanning Electron Microscopy (SEM), and Optical
Image Analysis (OIA). Among these, OIA method is the one that has the lowest operating cost
and shortest operating time. In addition, this method is capable of location on the samples
as well. However, the method of OIA isfound to have two serious problems, i.e. large error
in size measurement and particles counting compared to SEM method. This paper proposes
an iterative method to detect the contaminated particle with optimal threshold techniques
to perform size measurement and particle counting automatically. The algorithm will not
only help reducing operating time but also improving the accuracy of size measurement and

particle counting as well.
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1 100 100 0% 98.6 1.40% 100.1 0.10%
2 50 50 0% 47.7 4.60% 495 1.00%
3 25 25 0% 22.1 11.60% 25.3 1.20%
4 10 10 0% 6.8 32% 9.7 3.00%
‘Operating 50 min. 3 min. 2 min.
time/sample
Remark SEM: Onetime measured on each sample
OlA: Threa times measured on each sample
ﬂ"li'Nﬁ 2. Namsmaaumwnﬁﬂwm
1 29 20 31.03% 29 Q% 29 0.00%
2 2 25 32.69% R 0% 49 5.77%
3 86 52 40.70% a6 0% 31 5.81%
4 21 18 14.29% 21 0% 21 0%
5 76 66 13.16% 76 0% 72 5.26%
6 35 26 25.71% 35 0% 34 2.86%
L 105 34 20.00% 105 0% 96 8.57%
3 S5Q 32 36.00% S0 0% 48 4.00%
9 293 186 36.52% 293 2% 232 20.82%
10
tiiie/:::\n;e &80 mins 3 mins 2 mins 10 mins

Remark SEM: Onetimz measured on each sample

OIA & Human Eye: Three times measurad on each sampla
J L o
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