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A study on Designing Optimal Structural Protection Conditions for
X-ray Ionizer Using MCNPX Code
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Abstract In OLED and semiconductor manufacturing processes, electrostatic interference increases
defects and lowers manufacturing yields. A voltage application ionizer and a radiation irradiation ionizer
are used to solve electrostatic problems. The voltage application ionizer has problems such as pollutant
generation, spattering, ion imbalance, and electrostatic induction, so periodic management is required.
The radiation irradiation ionizer has several advantages, so it is used in OLED and semiconductor
manufacturing processes, but radiation issues must be resolved. In this study, protective devices are
designed to solve radiation leakage problems. The pipe that emits radiation is the primary side, and the
pipe that is bent to prevent radiation from leaking is the secondary side. Simulation results with MCNPX
code are as follows: 1) primary length, 12mm: secondary length, 5.5mm, for radiation leakage at 0.18
Sv/h; 2) primary length, 12.5mm; secondary length, 13mm, for radiation leakage at 0.15xSv/h; 3) primary
length, 20mm; secondary length toward the top, 7mm, for radiation leakage at 0.11xSv/h. Applying these
results, an attempt is made to manufacture, without radiation exposure, a radiation irradiation ionizer

for protective devices.
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Fig. 1. MCNPX Code Simulation Algorithm
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Fig. 5. Energy spectrum results by air hole height and
raddiation dose simulation results
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Table 1. Radiation dose leakage due to air hole
structure of Soft X-ray ionizer protection
device using MCNPX code

Hole Pos. Air Hole direction D<O” essv/rlil)te Decay rate
Center Straight 577 -
Side Straight 139 75%
Side Straight & Diagonal 0.04 100%
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Fig. 7. Results of X-ray movement by breaking the
air hole of the protection device of the soft
X-ray ionizer using MCNPX code

T& 12 #=29] 2427} 13450] 9 YAt
o] 22459] Zol7t 5.5m ¥ ], 1345 Ho] ¥zl o
AEEolA ghe BAssITh

T2 2 B FYTRIF 1450] 4R 9
3of 22129 Zol7}k 13m QD W, 1345 o] Wsle]
2 ABFold e B,

T2 32 R FUTRI} 1450] F4RA 9
3k 2252 SHo] ol Yo FUAH oM o] 3
9-9] 231&9] Zol= 7mo]1, 13}&2] Zo| #3lo] u}
£ *lgﬁﬂ 14 ge 248k

Z 1904 7F st s tR e 13&29] dol:=
12mm 2A1&9] Zoj= 5.5mz #HZ HA| Zol7t 17.5me]
o, A FEFE 0. 18ﬂSV/hE Aottt

T 2004 7P ARt WagRe 1S9 dole
12.5m, 22+&9] ZJ_Olh 13mE =2 AA Zol7t 25.5
mQl Z-9-olm, WA FEFE 0.154Sv/hE A9tk

T2 3904 7P ARt BagtRe 159 dole
12.5m, 22&9] Zole= 7TmE B2 AA| Zol7t 19.5
mel Z9olu, WA FEWE 0.54u5v/h2 A

T2 29} TR 30l Ao TAb] B AL

628



MCNPX ZEZ o83t PAHIZANEA ARAZAAZA A M7z oz A0 #F A+

T29] A7} WAL W] 9] F4lHo| 1, FE RO
Al FA5 WArARFo] St &5t F475] F7)st
AL ACR AAEHT ZF WS AAE MCNPX T=Z
Algdoldst At AR EA7]7] F SRS HY
FZ712' 91 1u4Sv/holst [10] & FALZR9 oz
< AATE 5 A

Fig. 82 T29] 22 HAo)
ERl Aojtt.

Table 22 #E9] 21 ALY =
EFolAHe 235 Vi Aot

wEgo) WigE U

=30l sl Al

+ Seenoesou . - = Canter nole & Upper Out.

Dose rata(Su)
Dose rate(uSv)
. ¥ 8 B B B

Tout gy Tout g
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Table 2. Air hole structure of protection device of
soft X-ray ionizer using MCNPX code and
radiation leakage by length

S Air Hole Length (m) Dees e
Prim | Second | Total (uSv/h)
20 5.5 25.5 0.08
Side Hole & Side | 16 5.5 215 0.12
Out 12 55 | 175 0.18
8 5.5 13.5 1.13
16 13 29 0.08
Center Hole & Side 125 13 %55 015
Out
9 13 22 1,162
20 7 27 0.11
Center Hole & 16 7 23 0.32
Upper Out 12.5 7 19.5 0.54
9 7 16 12,868
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