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RC-HBM electrostatic test model of chip considering the influence of parasitic parameters
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Abstract: When the conventional human body model (HBM) is used for electro-static discharge (ESD) testing, the
measured value of the power chip's antistatic ability deviates from the actual antistatic ability because of a parasitic effect,
resulting in inferior products passing the HBM ESD test. This affects the improvement of the yield rate of power chip
products. To this end, an improved HBM model is proposed, one which corrects the deviation of the electrostatic discharge
current caused by parasitic parameters by introducing an RC parallel branch to meet the requirements of the electrostatic
reliability test of the power chip. First, the mechanism of how static electricity causes damage to the power chip is described.
Secondly, the influence of parasitic parameters on the ESD current is analyzed, and the limitations of the conventional
HBM ESD test are elaborated. Then a new RC-HBM model is proposed, and the design basis of the RC parallel branch
parameters is presented. Finally, batch experiments verify the accuracy and rationality of the HBM model proposed.
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Fig. 1 Electrostatic discharge current channel
from input pin to Voo
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Fig. 2 Electrostatic discharge current channel from input
pin to Voo (via the chip inner circuit)
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Fig. 4 Influence of parasitic parameters on the discharge current
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parasitic parameters
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Fig. 6 Influence of parasitic parameters Ly and Cs
on the discharge current
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Table 1 Influence of parasitic parameter Ln on discharge
current peak value and peak time
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Table 2 Influence of parasitic capacitance Cs on peak

discharge current and peak time

L7 Cs fH/PF HLU le W fEL/A IR B I R ins
30 3.825 10
40 2.941 10
50 2.395 11
80 1.541 12
100 1.247 13
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Table 3 Influence of the compensation device Ry on the
peak discharge current
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Table 4 Influence of the compensation components Cy on the
peak value of the discharge current oscillation
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Fig. 11 Internal diagram of the power chip after HBM ESD test
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Fig. 12 ESD test diagram of 10-10 pin of power chip
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