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Abstract

A modern electronic system located at a certain distance from the discharge may respond with

unexpected sensitivity to that phenomenon, even if the phenomenon is so slight as to have been
ignored in the port. It has been found that electromagnetic wave energy is emitted as a result of
this electrostatic discharge between metallic objects. In order to theoretically examine the peculiar
phenomenon, we propose an analytical approach to model the indirect ESD effect. A source model
is given here using the spark resistence presented by Rompe-Weizel. A model experiment for
indirect ESD is also conducted to express ESD detection rate by the statistical estimation. We verify
that the statistical estimations agree the theoretical curve resulted from the Rompe-Weisel

resistence.
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Fig. 1. (a) Electric dipole moment and (b) dipole
model.
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Fig. 2. Impulse spark current.
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Fig. 3. The view of ESD detector.
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Fig. 4. Schematic diagram of ESD detector.
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Table 1. Gap capacitances and spark vol-
tages according to gap langths.
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Gap length Gap capacitance Spark voltage
¢ [mm] C. [pFl V. [kV]x

02 2.863 2689 £ 0.109

06 2421 6.701 + 0.342

10 2217 968 *+ 0201

1.4 2086 10826 * 0.354

* Mean * Standard deviation
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Table 2. Spark voltages and spark charges for

gap lengths.
Gap length | Spark times | Spark voltage | Spark charge
¢ [mmi N V, [kVI* Q [nCl*
04 450 2818 = 0.113| 7.286 = 0.292
1.0 500 10272 + 0609| 22773 = 1.350
2.0 450 11044 + 0392| 21525 £ 0.764
25 00 15351 = 1754 28629 + 3.271
* Mean * Standard deviation
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