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In recent years, electrostatic discharge (ESD) causes serious damages to semiconductor devices and electronic
equipments. It is necessary to explain the characteristics of ESD in order to examine the cause of ESD troubles. In
actual situation of ESD from a charged human body, the grounded metals have various shapes and the body potential
takes various values. Therefore, in this study, we research the effects of the body potential and shape of the grounded
electrode on the waveforms of discharge current, the gap length of discharge inception, and the number of discharge
channel. The body potential is from +2kV to +£8kV. A rod electrode and hemisphere electrodes made of brass are used
as the grounded electrodes. The radius of curvature of the grounded electrodes is from 2.5 mm to 20 mm. A plate
electrode is also used. The appearance rate of the waveform of discharge current with multiple peaks and a single
channel increases, when the body potential rises, and in addition, it increases, when the radius of curvature of the
electrode closes to that of finger tip (15 mm). Waveforms of discharge current with multiple channels show the higher
amplitude impulse associated with the wavefront than those with a single channel. ESD with multiple channels is not

appeared when the discharge current has three peaks.
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Fig.5 Waveforms of discharge current.
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Fig. 6 Waveforms of discharge current.
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Fig. 7 Appearance rate of 5 kinds of waveform of discharge

current. (Positive discharge)
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Table 1 Relationship between waveforms of discharge
current and average gap length of discharge inception.

Waveforms Average gap length of
of discharge discharge inception [mm]
current +6kV _ 6KV
A X X
B 1.102 1.093
C 1.543 1.615
D 1.721 X
E 1.991 1.839
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Table 2 Relationship between waveforms of discharge current and average initial discharge ratio.

Waveforms Average initial discharge ratio [%)]
of discharge
current +2kV -2kV +4kV -4kV +6kV -6kV +8kV -8kV

A 16.1 16.9 X X X X X X
B X 19.1 49.9 51.2 59.9 63.1 61.8 64.8
C X X 46.1 48.3 56.7 60.3 58.2 61.2
D X X 53.2 X 62.4 X 64.9 X
E X X X X 67.7 66.5 68.6 67.1
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