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Charging of Glass Substrates Caused by Contact with Metal Plates

Hiroyoshi KITABAYASHI*! Haruhisa FuUji* and Takayuki OOISHI**
(Received December 22, 1997)

In the fabrication of TFT-LCD, the charging of glass substrate induced in separation process is
probable to cause the ESD to the devices. We measured the charging potential of glass substrate by using
electrostatic voltmeter when the glass substrate was separated from metal plate. From the experiment, we
obtained the following results. The charge quantity on glass depended on the number of contact with
metal. Furthermore, it was higher in the smooth surface than in the rough surface. The contact charging
potential of glass substrate with Al substrate was negative and that with Au substrate was positive. This
phenomenon was related to the work function of metal.
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Fig. 1 Schematic view of experimental apparatus for
contact electrification.
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(a) cross section, (b) front view,
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Table 1 Surface roughness of each material stage.
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Fig. 2 Surface potential of glass substrate vs as functions of contact number and contact time on
a smooth stage of aluminum.
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(a) relationship between surface potential and contact number, (b) relationship between surface
potential and contact time.
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Fig. 3 Characteristics of the potential distribution on a B

smooth stage of aluminum.

-300

—O— Alb#EF
%T —8— Alff{t Lty
-200 o :
2 - AFEfEE
E
B -100
]
0 2 4 6 8 10
JEALEIE
4 AlIAT—YOMIDENIC & B EMELREE
{if & DES%

Fig. 4 Relationship between the surface potential and the
contact number as a parameter of roughness.
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Fig. 5 Relationship between the surface potential and the
contact number as a parameter of stage materials.
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Fig. 6 Charge quantity on glass surface and stage mate-
rials.
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Fig. 7 Relationship between the surface potential and the
roughness on Al stages.
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Fig. 8 Relationship between the surface potential and the
work functions of several metals.
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