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Development of a Static Charge Neutralizer
using an Atmospheric Pressure Glow Discharge*

by Atsushi OHSAWA**

Abstract: The management of static charge is very important for preventing electrostatic hazards
in many industries. Charge elimination using neutralizerst] sometimes referred to as charge eliminators
or ionizers[dis one way to reduce the risk of static charge, and it is often necessary especially for
electrification on electrically insulated materials. However an imbalance between the currents of
positive and negative charged carriers from the neutralizer itself leads to a charging potential on
the object to be neutralized. In particular the static potential for small devices becomes higher
because of the low stray capacitance of the devices, and the required level of the static potential
to protect ESDUI electrostatic dischargell sensitive devices becomes lower, e.g., 10 V. In practice,
ESD sensitive devices have had serious problems caused by static charges even when an ionizer is
used. Therefore, a balanced neutralizer is intensively required to increase the production rate of
ESD sensitive devices.

At present, there are some types of bipolar ion source used in the ionizers, e.g.,, a corona
discharge, a soft X-ray, an ultraviolet and an alpha ray from radioisotope. The corona discharges,
however, are widely used because they can easily, economically, and safelyl] without radiation
hazards(] produce bipolar ions including electrons in air at atmospheric pressure. On the other hand,
atmospheric pressure glow dischargesl] APGDs[ have been well established. Because APGDs having
attractive properties, such as no use of a vacuum system and a lower discharge sustaining voltage
of several hundred volts, some applications have been sought. Therefore, we have predicted that
by using the APGDs, a different type of neutralizer could be developed in terms of a lower source
voltage and easily electronic control of the discharge owing to low discharge sustaining voltages.
The other merit of the utilization of the glow discharges for a neutralizer is that there is no polarity
dependence, while the feature of corona discharge is significantly different in terms of polarity known
as positive and negative corona discharges.

In this paper we report the development of our neutralizer using APGD in air. We have
succeeded in precisely controlling the ion balance of the glow neutralizer by controlling the discharge
itself or the ion flow extracted from the discharge.

Keywords; lonizer, Atmospheric pressure glow discharge, lon balance, Offset voltage, Charge decay
time
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Fig. 2 Discharge voltage and current waveforms.
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Fig. 3 Experimental apparatus of neutralization ion
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Fig. 4 Neutralization ion current to target at frequency
1 kHz and at separation of 2 cm between
the neutralizer and target.
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