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Time-Frequency Analysis of Discharge Current 
from Charged Human Body
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In this paper, we propose to adopt time-frequency analysis using the spectrogram to analyze electrostatic discharge 
events. The time-frequency analysis enables to analyze the local frequency distribution of current waveform. As the 
application of this spectrogram, we analyze the waveforms of discharge currents from the charged human body. 
Body potential is from ±2kV to ±10kV. The trends in the discharge from the charged human body are that most of the 
waveforms have fast rise and large peak value at the wavefront, when the body potential is lower than +4kV. It is
found that the high frequency component is included in the wavefront of the discharge current by using the 
time-frequency analysis.  Especially, in the case of the waveforms for +4kV, most wavefront of the discharge current
contains the frequency component over 500MHz. When the body potential is higher than +6kV and negative,
frequency component is even in the maximum around 200MHz. Frequency component from DC to 20MHz with
larger power is included behind the wavefront of the discharge current. 
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Fig.1 Schematic view of the apparatus for measuring discharge 
current.
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Fig.2 Definition of parameters of the waveform of discharge
current.
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Fig.3 Waveforms of typical positive discharge currents.

e 

d 

c 

b 

a

a: +2kV 
b: +4kV 
c: +6kV 
d: +8kV 
e: +10kV 

a 

Time [ns]
-100  0  100 200 300   400 500 600 700 800 900 1000

D
is

ch
ar

ge
 c

ur
re

nt
[A

] 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0 

b 

c 

d 

e 

4 ( ) 
Fig.4 Spectrograms of typical positive discharge currents.
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Fig.5 Waveforms of typical negative discharge currents.
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Fig.6 Spectrograms of typical negative discharge currents.
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Fig.7 Relationship between average rising speed of
discharge currents and charged voltage.
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Fig.8 Relationship between average peak currents and
charged voltage. 
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Fig.10 Method of spectrogram analysis.
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Fig.9 Example of spectrum and spectrogram of dischar
ge current.
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