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ABSTRACT

The relative electrical conductivily of vacuum deposited Al films on a soda-lime (2947) and an
alumino boro slicate(7809) glass was investigated with the variation of the relative humidity, tempera-
ture and film thickness.

The structure and microsiructure of Al films before and afler exposure to the humidily were
examined by the X-ray Diffractormenter (XRD) and Scanming Electron Microscope (SEM),

As the relative humidity increased, the electrical conductivity of Al films on both glasses was
decreased. However, the Al films on 7809 glass showed higher conductvity than that of 2547 glass under
the same testing conditions.

The decreasing of electrical conductivity was caused by the formation of Aluminum hydroxide
which was made by the reaction between the aluminum films and waler vapor.
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Fig. 1. Dimension of the test specimen for the eva-
porated Al films on glasses, (unit ; mm)

Table 1. Composition and Property of 7809 and 2947

Glasses *
Composition 73809 2047
Oxide wt. % wi. %
Si0, 66 T2
Aly0y 9 2
E,0, 8 -
Cal 2 8
MgO - 4
Na,0 9 14
K, 0 b -
Ti0, 0.5 -
As;0, 0.2 -
Fe 0, 0.02 -
Property
Softening Point (°() 750 724
Annealing Point (:'C) 569 545
Strain Point (°C) 529 511
Expansion {{C) " (0— 77 % 1077 80,4 %1077
300°C)
Density ( g /cm®) 2,044 2,402
Refractive Index 1. 509 1. 513
Transmittance {%)( 450 91. 91. 8
— 750 mm) ( Immimck )

* Cormnng Glass Works, Corning, New Yark
14830,U.5.A

6 nm X 300
nmE FAE e A5} BEE 4 200 nmet
300 nm=] Fol 2 T’E}K'r%iﬂr. SRl urde Fal =
)% Varian b9 0802 - 4000 /4006 Fw19] 33744
2 ZHstgie] 902 Na-Dray & ARshaich

2.5 73] =)
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Fig. 2. Experimental appraws for measuring the elecurical conductivity of Al films on glasses.
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Fig. 3. Time dependenec of the relative electrical
conductivity of Al films as a function on re-
lative humudity on (A} 2947 and (B} 7809
glass at 50°C.
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Fig. 4. Time dependence of the relative electrical con-
ductivity of Al films as a fimction of relative
humidity on (A) 2947 and (B) 7809 glass
at 70°C.
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Fig. 5. Time dependence of the relative electrical cop-
ductivity of Al films as a finction of relative
humidity on (A) 297 and {B) 7809 glass at
WN0°C.
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ig. 7. Scaming electron micrographs of vacium evaporated Al films on {A) 2047 and (B) 7809 glasses ;
{1) initial films, after 24 hours exposure in 90 % relaive humidity at (%) 50°C, (3) 70°C and

(4) 90°C, respectively.
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Fig. 11. Scaoning electron micrographs of 300nm thickness Al films on humidity and temperature variations,
(A} 2H7 and (B) 7809 elass with variations of humidity and temperature. (1) initial films, after ex-
posure humidity at (2) 100°C - 150mm Hg, {3} 200°C - 375mm Hg and (4) 300°C - 760 mm Hg

respectively.
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