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Field Control Type Electrostatic Charge Neutralizer

A - ERE” . e
(Suk-Hwan Chung * Dae-Hee-Taek Lee - Jae-Duk Moon)

Abstract - Methods and systems to remove static electricity are requested in the field of industry because the static
electricity causes a flammable gas explosion or fire and a reduction of production rate in manufacturing semiconductor

devices and so on.

This paper is a basic study about a new structure of electrode system to control the quantities of generated ions and to
solve the problem of dust attachment to needle electrode. In addition, a new type field controlled electrostatic charge
neutralizer was proposed, and it could control the electric field in the end of the needle electrode by controlling the
voltage of the third electrode around the tip of the needle electrode. As a result, it was possible to control the quantities
of generated ion by controlling the electric field in the needle electrode with the third electrode, which shows the
possibilities to solve the nonequilibrium of generated ions in ac power source and the problem of the dust in the needle

electrode.
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Hpc ' height of plate to needle Ac: acrylic plastic
Hne  height of plate to 3rd electrode G : 3rd electrode
Ven @ voltage of plate to needle E ! ground

Ven ! voltage of plate to 3rd electrode N : needle

Vi voltage of 3rd electrode M : mesh electrode
V2 :voltage of 3rd electrode Mz ion collector

C ! surge protect capacitance SA! surge arrestor
D inner diameter of insulator V3 © voltage of ion

D2 inner diameter of 3rd electrode T : teflon
D3 :outer diameter of 3rd electrode IS ¢ insulator
D4 tinner diameter of air in let Al @ air inlet
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Fig. 1 Schematic diagram of proposed ionizer and
charge measuring system.
EAHE ol2%E FASY A8 Y P2t 10iMe]
£33y o AH22IX(Tektronix, TDS3B0)E o] 2EH A
(Ve & dagte s FAsH a9 2 & H4EY o
SEJAGVHT A7FAH (Ve HE A EHAFE B
ok o) 2EFAYA e FHHoR e WA ol27t F3
o] veht, FdAgte] AfolnR o REIJHYE AF
ojojof gl AFAHNFHAHIIHo RS o] 2HFE A4lst

L o

470

Aok O LEYATY WYL AFLT BUSY oleEAAT
Egshs A5 AqE MDZVE ALY £ ek

f
¢
i
I
i
I

|

1)CHI: 5mVolt 5ms
2)CH2: 3 Volt 5ms
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Fig 2. Typical wave forms of applied voltage, Vpn, and
ion voltage, Vs.
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Fig 3. I-V characteristics of positive corona discharge
with third electrode of negative bias voltage

applied.
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Fig 4. Current control characteristics of positive corona
discharge as a function of negative bias voltage
applied.
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Fig. 5. I-V characteristics of negative corona disc-
harge with third electrode of positive bias
voltage applied.
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Fig 6. Current control characteristics of negative corona
discharge as a function of positive bias voltage
applied.
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Fig 7. Ion-V characteristics of positive corona disc-

harge with third electrode of negative bias
voltage applied.
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Fig. 9 Ion-V characteristics of negative corona disch-
arge with third electrode of positive bias voltage

applied.
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