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Electrostatic discharge (ESD) is generated when a charged body approaches the grounded
conductor. The electrostatic discharge can cause direct and indirect damage to
semiconductor devices and electronic systems. In general, the characteristics of ESD from
the charged body depend on the ambient atmosphere, characteristics of the electrodes
(surface roughness, material, geometry, etc.) and the potential of a charged body. In this
paper, by using spherical electrodes, the effects of surface roughness of charged body and the
relative humidity of ambient atmosphere on the waveform of discharge current and the gap
length of discharge inception are investigated experimentally. Material of the electrode is
brass. Grounded electrode approaches the high voltage electrode at 0.4mm/s and spark
discharge is generated. The gap length of discharge inception becomes large with increases
of the surface roughness of the electrode and the relative humidity of atmosphere. When the
applied voltage is constant, peak current depends on only the gap length of discharge
inception and decreases with increase of the gap length. Moreover, dependence of the
waveform of discharge current on the gap length of discharge inception is also discussed.
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Fig.1 Schematic view of apparatus for experiment
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(b) Treated sphere with #150 powder
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(c¢) Treated sphere with #30 powder
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Fig.2 The gap length of discharge inception for different
surface roughness of electrode. ( RH: 2% Applied
voltage :+6kV. )
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Fig3 Relationship between breakdown field strength and
gap length. A: Experimental results, B:
Empirical equation (1)7).
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Fig4 Polarity effect with treated and untreated spheres
under very low humidity.
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Fig.5 Effect of humidity for discharge inception.
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Fig.6 Polarity effect with treated and untreated spheres
under 50% humidity.
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gap length is approximately 1.3mm.
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Fig.10 Relationship between waveform of discharge
current and voltage of gap spacing.
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