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In a real environment where wearable devices are used, the conditions under which electrostatic discharge (ESD) occurs are
considered to differ from those used in previous test methods because wearable devices are usually held or carried by users on
their body.

Therefore, in this study, we measured electrical stress induced by ESD from a charged human'’s fingertip to grounded objects
on wearable devices held by a charged human. The induced voltage and the discharge current were measured using a battery-
powered portable oscilloscope and some antennas to provide different line characteristics.

The experimental results revealed different shapes of the induced voltage waveforms, different durations, and different
amplitudes for each antenna. In particular, the durations of the induced voltage waveforms varied from on the order of tens of
nanoseconds to hundreds of microseconds. These results indicate that electrical stress induced by ESD on wearable devices

varies widely and depends on the circuit structure.
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Fig.1 Schematic view of the apparatus used to measure electrical
stress induced on wearable devices by ESD.
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Fig4 Induced voltage waveforms, as measured using a portable
oscilloscope under the low-impedance condition (+3 kV ).
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Fig.5 Induced voltage waveforms, as measured using a portable
oscilloscope under the low-impedance condition (-3 kV ).
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