Journal of the Korean Society of Safety, Vol. 31, No. 3, pp. 42-46, June 2016
Copyright@2016 by The Korean Society of Safety (pISSN 1738-3803, eISSN 2383-9953) All right reserved. http://dx.doi.org/10.14346/JKOSOS.2016.31.3.42

d2itv] A SEIE 2:P100M Helet SET| AASA] g

Ols&" - ZL& - olpgr - 2uE
.

it bdget - AAstelH A e e
(2016. 4. 6. F==/ 2016. 6. 17. =74 / 2016. 6. 20. &)

Development of the Most Optimized lonizer for Reduction
in the Atmospheric Pressure and Inert Gas Area

Dong Hoon Lee" - Phil Hoon Jeong - Su Hwan Lee” - Sanghyo Kim’

Department of Safety Engineering, Pukyong National University
"Research Center of Sunje Hitek Co.,LTD
(Received April 6, 2016 / Revised June 17, 2016 / Accepted June 20, 2016)

Abstract : In LCD Display or semiconductor manufacturing processes, the anti-static technology of glass substrates and wafers
becomes one of the most difficult issues which influence the yield of the semiconductor manufacturing. In order to overcome the
problems of wafer surface contamination various issues such as ionization in decompressed vacuum and inactive gas(i.e. N, gas, Ar gas,
etc.) environment should be considered. Soft X ray radiation is adequate in air and O, gas at atmospheric pressure while UV radiation is
effective in N, gas Ar gas and at reduced pressure. At this point of view, the “vacuum ultraviolet ray ionization” is one of the most
suitable methods for static elimination. The vacuum ultraviolet can be categorized according to a short wavelength whose value is from
100 nm to 200 nm. this is also called as an Extreme Ultraviolet. Most of these vacuum ultraviolet is absorbed in various substances
including the air in the atmosphere. It is absorbed substances become to transit or expose the electrons, then the ionization is initially
activated. In this study, static eliminator based on the vacuum ultraviolet ray under the above mentioned environment was tested and the
results show how the ionization performance based on vacuum ultraviolet ray can be optimized. These vacuum ultraviolet ray performs
better in extreme atmosphere than an ordinary atmospheric environment. Neutralization capability, therefore, shows its maximum value
at 10"~10" Torr pressure level, and than starts degrading as pressure is gradually reduced. Neutralization capability at this peak point is
higher than that at reduced pressure about 10" times on the atmospheric pressure and by about 10° times on the inactive gas. The
introductions of these technology make it possible to perfectly overcome problems caused by static electricity and to manufacture ULSI
devices and LCD with high reliability.
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Fig. 1. VUV lamp housing
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Table 2. Experimental conditions

Status Condition

Irradiation method

Direct, indirect

Reduced pressure

10° Torr ~ 10™ Torr

Environment

Air, Ny, Ar gas
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Table 3. The comparison table of charge decay time in case
of direct irradiation in decompressed Air, N, and Ar gas
environment

Gas | =10" Torr | 10 ~ 1 Torr | 10"~10" Torr | 0>10" Torr
Air 100 sec 0~ 10 sec | 10™°~107 sec >10" sec
N2 5 ~ 10 sec 0 sec 107 sec >10" sec
Ar 5 ~ 10 sec 0 sec 107 sec >10" sec

102 - _A— Air Pressure (+V)

8- Air Pressure (-V)
ﬁ- N, Pressure (+V)
— N Pressure (-V)
101 = =X Ar Pressure (+V) .
-O- Ar Pressure (-V) ﬁ;;;—/
A
ZZ
=Z

Decay time(sec)
o
T

Distance = 300 mm

L \ \ \ L L | L
1035 103 102 107 0 107 102 10°
Air Pressure (Torr)

Fig. 6. The Charge decay time in case of direct irradiation in
decompressed Air, N2 and Ar gas environment,
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Table 4. The comparison table of charge decay time in case
of indirect irradiation in decompressed Air, No and Ar gas
environment

Gas >10" Torr 10 ~ 1 Torr | 10"~107 Torr | 0=10" Torr
Air 100 sec 5~30sec |107~10° Torr | =>10" sec
N2 10 ~ 20 sec 0~ 5 sec 107 sec >10" sec
Ar 5 ~ 10 sec 0 sec 107 sec >10" sec

102 - _A— Air Pressure (+V)
8- Air Pressure (-V)
ﬁ- N, Pressure (+V)

— N Pressure (-V)
101 -~ Ar Pressure (+V)
-O- Ar Pressure (-V)

Decay time(sec)
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Fig. 7. The charge decay time in case of indirect irradiation in
decompressed Air, N2 and Ar gas environment,
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