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It is desirable to simulate the ESD tolerance and immunity in advance because this pre-test method will
achieve shortening of the development period and reduction of development cost. In the development of
this ESD tolerance simulator, the ESD equivalent circuit which reflects real ESD characteristics is
necessary to realize the simulator. Therefore, in this study, we developed calculation method of RLC
constant for equivalent circuit of various ESD such as ESD gun (IEC61000-4-2), ESD from fingertip of
charged human body, ESD from metallic tool handled by charged human body and ESD from charged
metal. This method could calculate the constant from actual ESD current parameter, i.e. peak current and
peak appearance time, as transient phenomena of RLC series circuit. In addition, we designed the some
equivalent circuit which reproduced the current waveform of various ESD by the proposed method. As a
result of comparison between the simulated current waveform using a circuit simulator “Agilent
Technologies GENESYS” and targeted actual current waveform, we confirmed that the proposed method
could calculate the RLC constant of equivalent circuit with high accuracy from the viewpoint of the shape
of the waveform, the peak current value and the peak appearance time.
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Fig. 2 Example waveforms of measured discharge

current and each component.
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Fig. 3 Circuit configuration for ESD simulation on the

circuit simulator (GENESYS).
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Table 2 Test level 3 of ESD gun specified in IEC61000-4-2.
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Fig. 4 Waveform of discharge current (Specification of

IEC61000-4-2).
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Fig. 5 Equivalent circuit of ESD gun calculated from
waveform of IEC 61000-4-2 specification.
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Fig. 6 Simulated discharge current waveform from

equivalent circuit shown in Fig. 5.
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by charged human body calculated from measured waveform

shown in Fig. 2(a).
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Table 3 Comparison between actual measurement value of

each peak of discharge current and simulated value.
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Simulated discharge current waveform from

Table 4 Comparison between actual measurement value of each peak of discharge current and simulated value.
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