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Comparison of ESD Characteristics from Various Discharge Sources
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In recent years, electrostatic discharge (ESD) causes serious damages to semiconductor devices and electronic
equipments. Therefore, the elucidation of the mechanism of the ESD is required. In actual situation, ESD occurs
by many kind of discharge sources. In this paper, we research the ESD characteristics from 5 types of discharge
sources. ESD gun (contact and air discharge), charged metal electrode and metallic tool and fingertip are used as
the discharge source. The charged potential is varied from +1 kV to +3 kV. The grounded electrode used is
hemisphere and the radius of curvature of the electrode is Smm or 15mm. From the experimental results, we
found followings; (1) Max frequency of discharge current from ESD gun was different between the air
discharge and the contact discharge. (2) Discharge rate and charge amount of ESD from charged human body
was smaller. (3) The value of all parameters of ESD from fingertip of charged human body was smallest.
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Fig. 1 Waveform of discharge current from ESD gun.
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Table 1 Each parameter in each test level.

Test Charged Peak Rising speed Current at
level potential current of 1st peak the time of
kV) (A) (ns) 30ns (A)
1 2 7.5+£10% 0.7-1.0 4+30%
2 4 15+£10% 0.7-1.0 8+£30%
3 6 22.5+10% 0.7-1.0 12+30%
4 8 30+10% 0.7-1.0 16+£30%
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Table 2 Average value of each parameter in various discharge sources. (+2kV)
ESD Gun Metal Human
Air Contact Metallic Tool| Finger
i (e (= L i
Peak Current | +2kV | 1 7.36 7.01 6.03 7.86 0.48
[A] -2kV | 6,62 6.91 6.08 8.12 0.22
Rising speed of +2kV 297 31 1 244 433 020
1st peak [A/ns] | -2kv | 18:01 3.08 2.36 4.15 0.08
Discharge Rate | +2kV | = 96.3 96.0 94.0 82.0 30.0
[%] -2kv | 1950 97.6 93.7 82.3 28.0
Charge Amount | +2kV | 289 288 282 246 91
[nC] -2kV | 285 293 281 247 86
Max Frequency | +2kV | | 700 550 630 610 200
[MHz] -2kv| 710 500 630 520 200
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