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Experimental characteristics of surface discharging for
air electrostatic discharge on display

Xu Xiaoying', Shu Xiaorong', Liu Pengyu', Gan Yingjie’, Zhang Chengming'
(1. Department of Physics, Wuhan University of Technology, Wuhan 430070, China ;
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Abstract: The display is an important part of human-computer interaction. When the human body electro-
static discharge occurs on the surface of the display, it may lead to hardware and software faults. In order to
study the experimental characteristics of air electrostatic discharge on display, the air electrostatic discharge cur-
rent and the displacement current through the display screen were measured by a self-made device. It is found
that the peak value of discharge current increases with the increase of approaching velocity, and the rising time
decreases with the increase of approaching velocity. In the voltage range of £10-+12 kV, the rise time increa-
ses and the peak current decreases under the influence of arc length. With the increase of the distance between
the measurement point and the discharge point, the peak value of the displacement current waveform decreases
and the rising time increases. The peak value of the positive polarity discharge is larger and the diffusion range is
wider, while the rising time of the negative polarity discharge is more obvious. The charge density can be calcu-
lated from the displacement current waveform and its distribution. The charge density decreases with the dis-
tance of discharge position increasing. Although the peak value of negative polarity discharge current is lower
than that of positive polarity, the charge density is higher. This indicates that the negative polarity discharge has
a higher damage risk.
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Fig.1 Schematic diagram of measuring system
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Fig.4 Discharge current waveform
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Fig.5 Peak current at different speeds
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Fig.6 Rise time at different speeds
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Fig.7 Displacement current at discharge voltage +8 kV
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Fig.8 Displacement current at discharge voltage =12 kV
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Table 1 Peak of displacement current waveform

discharge total peak peak current/A
voltage/kV current/A patch 1 (discharge center) patch 2 patch 3 patch 4 patch 5
8 5.57 1.59 0.74 0.43 0.26 0.12
—38 —2.43 —0.89 —0.46 —0.07 — —
12 5.40 1.75 0.96 0.43 0.19 0.11
—12 —1.35 —0.57 —0.21 —0.07 — —
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Table 2 Rise time of displacement current waveform

discharge rise time of rise time/ns
voltage/kV total current/ns patchl (discharge center) patch2 patch3 patch 4 patch5
8 0.41 0.46 1.67 3.78 4.05 4.27
—38 0.34 0.69 2.08 9.24 — —
12 0.62 0.95 1.27 1.67 4.40 6.57
—12 1.57 4.08 4.58 7.39 — —
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Table 3 Surface charge densities for different patches and polarities(units;nC/cm?)

discharge voltage/kV center circle (discharge center) annulus 2 annulus 3 annulus 4 annulus 5
8 47.06 6.05 2.46 1.2 0.67
—38 59.78 5.06 0.71 — —
12 75.73 8.60 2.93 1.06 0.45
—12 94.77 7.00 1.42
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