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Abstract

This paper presents the measurements and evaluation of voltage waveforms due to human electrostatic
discharge(ESD). The principle of operation and design rule of a new device for measuring the ESD fast
transient voltages with very fast rise time were described. Peak values and rise time of ESD voltages derived
from a charged human body under a variety of experimental conditions were examined. The frequency
bandwidth of the proposed voltage measuring system ranges from DC to 400(M]l. The ESD voltage waveform
is nearly equal to the ESD current waveform and the peak amplitude of ESD current waveform is roughly
proportional to the ESD voltage in each experimental conditions. A rapid approach results in a discharge
voltage with a faster initial rise time than for a slow approach. The voltages caused by direct finger ESDs
have an initial slope with a relatively long, 10~30[ns] rise time, but the amplitude is small. On the other hand,
the voltages caused by direct hand/metal ESDs have a steep initial slope with 1~3[ns] rise time, but an initial
spike is very big. As a consequence, it was found that the ESD voltage and current waveforms strongly depend
on the approach speed and material of intruder. These measurement results would be useful to design the ESC
protective devices.
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Fig. 1. The voltage detection of electrostatic
discharges
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