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Charge Leakage Characteristics of Glass Substrate for LCD
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The effect of moisture and surface contamination on charge leakage characteristics of glass
substrate for LCD was discussed in this paper. First, we measured the surface resistivity of
glass substrate and the reduction rate of surface charge density varying with moisture. The
surface resistivity decreased with a relative humidity increase; the charge reduction rate in-
creased with the relative humidity increase. Secondly, two kinds of glass substrate were pos-
itively corona-charged in the same condition: one kind immediately after UV/Os cleaning
(cleaned sample) and the other left for about one month after UV/O; cleaning (uncleaned
sample). The surface charge density 5 minites after the corona-charging was measured as
4.3%1075 Coulomb/m? in the uncleaned sample and less than 4.7x 1078 Coulomb/m? in the
cleaned sample. The surface resistivity of the uncleaned sample was 102 up to 105 times
greater than that of the cleaned sample. Thirdly, we measured the amount of organic sur-
face contaminant in the cleaned and uncleaned samples using X-ray photoelectron spectroscopy.
The organic surface contaminant in the uncleaned sample was approximately three times
greater than that of the cleaned sample. It was concluded that the reduction rate of surface
charge on glass substrate substantially depended on the relative humidity and also depended

on the surface contamination caused by organic compounds in the atmosphere.
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Table 1 Specification of glass substrate (CORNING

£7059) .
Relative dielectric constant 5.84 [—]
Composition

wt%
SiOz 49
BaO 25
B20s 15
Al20s3 10
Others 1
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Fig. 1 Schemati¢ diagram for measuring surface
charge decay of glass substrate.
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Fig. 2 Effect of relative humidity on surface resis-
tivity of glass substrate. The temperature
was constant at 23°C.
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Fig. 3 Time course of surface charge reduction rate
(V/V0) of glass substrate immediately after
UV/0s cleaning. )
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Fig. 6 Method for measuring surface charge density.
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Table 2 Surface charge density of glass substrate
measured at 5 minutes after corona-charg-
ing.

Glass substrate Charge density

(Coulomb/m?)
Cleaned® <4.7%x10°8
Uncleaned? 4.3%x107%

2) Immediately after cleaning with ultrasonic rinsing
and UV/Os.
b)eft for about one month after the cleaning.

33 ML LUK Y 7 AMIR OBALA
Table 3 Contact angles on glass surfaces measured
with ultra-pure water.

Contact angle

Glass substrate (degree)
Cleaned® 4
Uncleaned® 70+2 (S.D.)

2 Immediately after cleaning with ultrasonic rinsing
ang UV/Os.
» Left for about one month after the cleaning.
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Table 4 Results of glass surface analysis with XPS,

Atom% measured Atom%
Element with XPS calfruolrsrtlted
Cleaned Uncleaned  Table 1
C 4.8 15.9 —
(0] 62.9(66) 2 55.7(66) 67
Si 23.8(25) 21.3(25) 19
Al 5.7( 6) 4.2( 5) 5
Ba 2.8(3) 2.9( 3)
B n.d.» n.d. 5

%) Values in parentheses show atomic% when carbon
is excluded.
® Not detectable.
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Fig. 7 XPS spectra of the Cls peak for the glass
substrate exposed to clean room atmosphere
for 15 days after UV/Os cleaning.
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