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Electronic parts are charged by tribo-electricity on manufacturing lines, and various modes of electro-
static destruction occur. Especially, during the manufacturing process of a liquid crystal display (LCD),
LCD glass substrate with a large area is charged with a large tribo-electric charge; consequently, electro-
static destruction or deterioration (ESD) occurs on LCD glass substrates. For an array process, thin film
transistors (TFT) and wiring lines on the glass substrates are destroyed by a spark dlscharge of this charge.
This destruction occurs often at the pattern edge of the glass substrate due to the edge effect of the electric
field. Different forms of ESD occur in a cell process whereby an LCD is assembled by pouring a liquid
crystal into the gap between an array glass and a color filter glass. This paper demonstrates that
tribo-electricity charge is generated by the air evacuation of an evacuation stage, and that the various forms
of ESD occur at different values of charge density. These forms of ESD include spark discharge
destruction, S-line or G-line deterioration and wrong signal phenomena.
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Fig. 1 Schematic drawing of evacuation process.
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Fig. 2 Glass surface voltage increase with the number of
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Table 2 Voltage of glass layer and aluminum oxide layer.
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Fig. 3 Glass surface voltage increase with increasing
evacuation time or blow time.
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Fig. 4 Glass surface voltage versus air evacuation pres-
sure.
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Fig. 6 Relationship between glass surface voltage and
surface roughness.
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Fig. 7 Decrease of surface voltage with time.
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Fig. 8 ESD generated with increasing distance or surface
voltage.
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Fig. 11 Cross-section of TFT element and electrostatic
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