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Advancement of Sequential Particle Monitoring System
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ABSTRACT

In the case of the manufacturing industry that produces high-tech components such as semiconductors and large

flat panel displays, the manufacturing space is made into a cleanroom to increase product yield and reliability, and

various environmental factors have been managed to maintain the environment. Among them, airborne particle is a

representative management item enough to be the standard for actual cleanroom grade, and a sequential particle

monitoring system is usually used as one parts of the FMS (Fab or Facility monitoring system). However, this method

has a problem in that the measurement efficiency decreases as the length of the sampling tube increases. In this study,

in order to solve this problem, a multiple regression model was created. This model can correct the measurement

error due to the decrease in efficiency by sampling tube length.
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Table 1. Experimental Setting

Item Split

Particle Counter 2

Explanation

P company, L company
10, 15, 20, 25, 30, 35, 38, 40, 45,50
Manifold 32 ports, Random
03,05, 1.0

Sampling Tube length (m) 8
# of tubes of the same length 4
PSL type (um) 3
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Fig. 3. Flow change according to the sampling tube length.
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Table 2. Particle measurement efficiency by tube length for 0.3,
0.5, 1.0um particle

Tube(m) | eff_03(%) | eff_05(%) | eff_10(%)
10 903 85 826
15 89.3 824 805
20 879 793 76.8
25 889 80.5 767
30 88.8 76.8 758
35 848 777 769
38 857 716 771
40 889 733 76.4
45 834 755 741
50 82.7 714 75.0
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Table 3. Example of measured data(1% row of Dataset)
T_leng.m Refea Exp_ea Effcal P_Size PSL LPM

0 10 2967 2897 97.6 03 03 8622
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Table 4. Explanations for Dataset

Item Explanation

T_leng_m Sampling Tube length (m)
Ref ea
Exp_ea
Eff_cal

P_Size

Reference particle count (length = 0)
# of particles at the observation point (length =<50)
100 x (Bxp_ea/Ref_ea) (%)
Observed particle size
PSL Sample particle size

LPM Average flow along sampling tube length
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Table 5. Regression coefficients & p-value

coef stderr t P>|t] [0.025 0.975]

const -0.1168 0.019 -6.222 0.000 -0.154 -0.080
T_leng_m 0.0032 0.000 8.243 0.000 0.002 0.004
Exp_ea 1.2169 0.006 206.694 0.000 1.205 1.228
P_Size 0.0870 0.018 4.798 0.000 0.051 0.123
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Table 6. Mse & R-squared value

MSE A. R-squared| R-squared | F-statistic | Cond.No.
0.024 0.976 0.976 1.57e+0.4 1640
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Fig. 5. Validation by using test data (a) 497ea, (b) 50ea.
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