Journal of the Korean Society of Safety, Vol. 32, No. 2, pp. 34-37, April 2017

Copyright@2017 by The Korean Society of Safety (pISSN 1738-3803, eISSN 2383-9953) All right reserved. https://doi.org/10.14346/JKOSOS.2017.32.2.34

Monte Carlo N-Particle Extended D== 0|8t X!
HEI|F R ZmatHo) 25t o172

SAR TSl 2 9hA - /AR D - R Tska ebdg el
1

120 "4/ 2017, 2. 130 3 /2017, 3. 8. AH)

A Study on the Optimal Design of Soft X-ray lonizer
using the Monte Carlo N-Particle Extended Code

Phil hoon Jeong - Dong Hoon Lee™

Division of Fire Protection & Safety Engineering, Electrical & Electronics Engineering, Busan Kyungsang College
"Department of Safety Engineering, Pukyong National University
(Received January 12, 2017 / Revised February 13, 2017 / Accepted March 8, 2017)

Abstract : In recent emerging industry, Display field becomes bigger and bigger, and also semiconductor technology becomes
high density integration. In Flat Panel Display, there is an issue that electrostatic phenomenon results in fine dust adsorption as
electrostatic capacity increases due to bigger size. Destruction of high integrated circuit and pattern deterioration occur in
semiconductor and this causes the problem of weakening of thermal resistance. In order to solve this sort of electrostatic failure
in this process, Soft X-ray ionizer is mainly used. Soft X-ray Ionizer does not only generate electrical noise and minute particle
but also is efficient to remove electrostatic as it has a wide range of ionization. X-ray Generating efficiency has an effect on soft
X-ray lonizer affects neutralizing performance. There exist variable factors such as type of anode, thickness, tube voltage etc.,
and it takes a lot of time and financial resource to find optimal performance by manufacturing with actual X-ray tube source.
MCNPX (Monte Carlo N-Particle Extended) is used for simulation to solve this kind of problem, and optimum efficiency of
X-ray generation is anticipated. In this study, X-ray generation efficiency was measured according to target material thickness
using MCNPX under the conditions that tube voltage is 5 keV, 10 keV, 15 keV and the target Material is Tungsten(W),
Gold(Au), Silver(Ag). At the result, Gold(Au) shows optimum efficiency. In Tube voltage 5 keV, optimal target thickness is 0.05
¢m and Largest energy of Light flux appears 2.22x10%x-ray flux. In Tube voltage 10 keV, optimal target Thickness is 0.18 ym and
Largest energy of Light flux appears 1.97x10° x-ray flux. In Tube voltage 15 keV, optimal target Thickness is 0.29 zm and
Largest energy of Light flux appears 4.59x10° x-ray flux.
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Fig. 1. Monte—carlo N particle extended code algorithm,
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Table 1. MCNPX Simulation Condition

Status Condition
MCNPX
5 keV, 10 keV, 15 keV

Using code
Soft X-ray source tube Voltage(keV)

Target Material Tungsten, Gold, Silver
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Fig. 2. The X-ray flux as function of the target material
thickness at tube voltage 5 keV,
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Fig. 3. The X-ray flux as function of the target material
thickness at tube voltage 10 keV.
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Fig. 4. The X-ray flux as function of the target material
thickness at tube voltage 15 keV.
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Table 2, The optimal target material thickness as a function of
the tube voltage and target material

Voltage Meterial Optimal Tickness | Maximum Energy
Gold (Au) 0.05 /m 2.22x10° x-ray flux
5 keV | Tungsten (W) 0.05 /m 2.01x10% x-ray flux
Silver (Ag) 0.08 1m 1.36x10° x-ray flux
Gold (Au) 0.18 ym 1.97x10° x-ray flux
10 keV | Tungsten (W) 0.19 ym 1.79x10° x-ray flux
Silver (Ag) 0.29 /m 1.22x10° x-ray flux
Gold (Au) 0.29 /m 4.59x10° x-ray flux
15 keV | Tungsten (W) 0.28 /m 4.48x10° x-ray flux
Silver (Ag) 0.45 /m 3.14x10° xray flux
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