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Verification of Applicable Range of Spark-Resistance Formulae

for Electrostatic Discharge

Yoshinori TAKA”

Abstract —In order to establish a new international standard for ESD (electrostatic

discharge) immunity test, it is crucial to scrutinize the characteristics of air discharge (spark)

phenomena. In this study, to elucidate the characteristics of spark discharge, especially to

verify the applicable range of spark-resistance formulae proposed by Rompe-Weizel and

Toepler, a measurement system for the spark current waveform and spark length was

developed. In this paper, spark voltage waveforms were derived from measured spark current

waveforms at charge voltages of 500 V and 4000 V, and these results were compared with

waveforms calculated from Rompe-Weizel’s and Toepler’s spark resistance formulae. As a

result, it was found that the spark constants we used of Rompe-Weizel’s and Toepler’s

formula are similar to the values widely used by many researchers at the charge voltage higher

than 2000 V.
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Fig.1 Measurement system for spark current and
spark length.
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Fig.2 Equivalent circuit for spark current.
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Fig.3 Measured spark current waveform and the
corresponding spark voltages at a charge voltage of 500 V.
Upper : measured current waveform. Lower : spark
voltage waveforms derived from measured current
waveform and calculated by Rompe-weize’s and
Toepler’s formulae.
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Fig.4 Measured spark current waveform and the
corresponding spark voltages at a charge voltage of 4000 V.
Upper : measured current waveform. Lower : spark voltage
waveforms derived from measured current waveform and
calculated by Rompe-weize’s and Toepler’s formulae.
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