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Humidity Dependence of Elecirical Conductivity
o[ Vacuum Evaporated Au Films on Glass
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ABSTRACT

The vacuum evaporated Au films on soda-lime glasses were measured by the electrical conduc-
tivity with the vanation of the annealing time, relative humidity, and temperature.

Au films structures were observed by scanning Electron Microscope and X-ray Diffractometer.

As the annealing time and temperature increased, the glecirical conductivity was increased due to
the migration or annihilation of defects, bul the electrical conductivity was decreased as wilh the

relative humidity increased.
An films by XRD and SEM examination showed the negligible effect of chemical reactions.
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Fig. 1. Dimension of the test specimen for the eva-
porated films on glass. A :measured part,
B: electrode part (unit : z=),
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A : Rotary Pump

B : Humidity Source
C: Furnace

D : Vacuum Gauge

I : Power Source
G : Digital Multimeter
H : Thermocouple

E : Controller ( Temperature )

figs]

C

I : Specimen

J : Reaction Chamber ( Brass)
K : Manometer

L:Vent Valve

M: Valve

Fig. 2. Experimental apparatus for measuring the electrical conductivity of specimens.
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Fig. 3. Time dependence of the relative electrical
conductivity of Au films annealed 24 hours
at 25°C as a function of relative humidity
at 50°C .
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Fig. 4. Time dependence of the relative elecirical
conductivity of Au films amnealed 24 hours
at 25°C as a function of relative humidity at
70 °C.
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Fig. 5. Time dependence of the relative electrical

conductivity of Au films anmealed 24 hours
at 25°C as a function of relative huidity
at 90°C.
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Fig. 6. Aschematic diagram showing process that
excess vacancies are annihilated in the thin;
films . GB, grain boundary ; DL, dislocaticn
SF, stacking fault ; o, vacancy ; -, impurity;
O, void. (a) initial, (b) after annealed at rela-
tive humidity 0 %, (¢} 2fter amnealed at re-
lative humidity 90 %.
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Fig. 8. Scanning electron micrographs of vacuuwn evaporated Au films after exposed 12 hours at
50°C and relative hunidity ; (A) inidal, (Bl 0 % , [0 90 %,

Table 1. Theorecal resistivity and density for the vacancy concentration in thin Au films

acancienfunt cell | concontraon ot 5y | Kot (QEm |t b0 (e -
V8 12 50 1535 X 10-%| 5 39 16, 20 0.87
1716 6 25 9 10 % 1008 ] & 19 18 1t 0. 94
/2 313 508 x10°%} 210 18 72 0.97
1/64 L 56 4.41 % 10°%} 1 55 19. 02 0.98
1/228 0. 78 363 % 107%| L 27 19. 17 0.99
1/2% 0. 39 324 2107 114 19, 24 €. 996

bulk resistivity at 50°C (Kbulk) : 2.85 % 10794} - cn
bulk specific density: 10.32 g /ea?
Rthin = R bulk + Rvacancy
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Fig. 9. X-ray diffraction patterns of Au films after
exposed 12 hours at 50°C and relative ngmi-
ity ; (A) initial ,(B) 0 %, (C) 90 %.
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