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Abstract ; It is well known that electrostatic discharge (ESD) and electromagnetic wave radiated
with ESD cause various malfunctions of sophisticated electronic components and devices. For
studies of electrical noises in respect of ESD, electromagnetic fields have been investigated to
solve electromagnetic interference (EMI) problems for electronic systems. Electrostatic fields
are, however, hardly considered.

Electrostatic field produced around a charged material varies generally and is incoherent
when ESD occurs. As a result, it seems that the incoherent electrostatic field affects the signal
level of the electronic circuit assembled by components with high impedance. Therefore,
electrostatic noises caused by the incoherent electrostatic fields have been examined theo-
retically and experimentally in this paper.

First, the theoretical analyses have been developed, using a charged di-pole as an ESD
model, both to identify the electrostatic noise caused by the induction of incoherent electrostatic
field and to determine the optimum conditions of experiments. From these analyses, it has
become clear that the maximum electrostatic noise generates at the moment ESD occurs and
that it may cause the malfunctions of the electronic circuits with high impedance. These
estimations about the electrostatics introduced from the analyses have been confirmed by
experiments.

The results obtained from both the analyses and the experiments are as follows :

(1) ESD generally produces the incoherent electrostatic as well as electromagnetic fields
around the charged material.

(2) A region -of the incoherent electrostatic field extends to the fairly far distance, a few
meters, when ESD occurs from the charged body with a large capacitance, such as a charged
human body, table and wagon.

(3) A level of the electrostatic noises caused by the incoherent electrostatic field is generally
high, a few volts in voltage level and comparable to the signal level of the general electronic
circuits.

(4) Electrostatic noise in respect of ESD causes malfunctions of the electronic circuit with high
impedance, located within a few meters from a position of ESD.
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Fig.1 A model for analyzing electromagnetic field caused
by ESD.
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Fig.2 Electrical setup of experiment.
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Fig.5 Variations of electrostatic field with ESD.
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Table 1 Calculated and experimental values of
electrostatic field.
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7 (cm)|  Calculated Experimental | B/A
A B

8 58 538 493
10 29.7 365 12
15 8.8 154 18
20 3.7 85 23
25 1.9 50 26
30 11 33 30
35 0.69 23 33
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