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Adhesion of Aluminum Films Deposited on Glass
Fumitoshi KoBavasui, Akio NoMmUra and Tetsuo Kano

Adhesion of aluminum films depsited on glass substrate was experimentally studied
for effects of the substrate temperature, substrate cleaning processes, and time lapse
after deposition. Aluminum films were obtained at various substrate temperatures
ranging from room temperature to 200°C and glass substrates were arranged by
application of three different cleaning processes. The adhesion was measured by the
scratch method. With rise in substrate temperature, the adhesion increases slightly
in the range from room temperature to 100°C, but abruptly in the range 100-125°C,
saturating above 150°C, Films obtained above 150°C exhibit a higher adhesion by a
factor of 50 than those obtained at room temperature, As for the change in adhesion
with time, at 312 hr films obtained at room temperature and those obtained at 200°C
exhibit adhesions 10 and 1.5 times as high as those at 24 hr, respectively, with the
latter films always kept higher in adhesion than the former. The three different

cleaning processes applied on substrate had no effect on the adhesion,
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Table 1. Aproximate composition (in wt%) of the substrate glass,

Designation Si0, Nay,0 K0 CaO BaO MgO ALO; Zno

Soda-lime 70.0 12,0 4.0 7.0 1.5 1.0 1.0 4.0

212 EFEE

Fig. 1 cKBEBEOEMLRT, BEEARIY T ALY 4 (9420mm, 5 X450mm)
ER—AT V- FPTHHREN, TORPEWET 4 52V b, ERFAALE—, v v v 52—,
FEAR IR R E FEE X s X O EAR 7 CHF T CA B, 74 72V b bR E
TOERETS0mm B E L.,

SOURCE
SHEL{R MATERIAL FILAMENT

BELL JAR O V4 1
oY)
! !
Y
MONITOR.] | : I
H 2- '
SUBSTRATE] ™~ ‘\SHUJTER
\\\ﬁ\\\\ SUBSTRATE
! i
i I
i |
i v
) ! P |
[ \ \ 3
/! \
BASE PLATE THERMO COUPLE
TODIFFUSION  ‘HEATER
PUMP

Fig. 1 Schematic diagram for the evaporating apparatus,
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Fig. 3 Variation of the substrate temperature with time.
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Fig. 4 Variation of the film resistance with film thickness.

[NEUTRAL CLEANSER]

RINSE
A | B c |
DISTILLED ETHYL CONTAMINON
WATER ALCOHOL (10g/1)
DISTILLED
WATER
(DISTILLED WATER---- 100 °C )
HEATING (ETHYL ALCOHOL ----50~60 °C)
) ) v
DRYING (HOT AIR  ~---80°C)
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Fig. 7 Schematic view of the apparatus used for measurement,
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Fig. 9 Apparatus used for measurement.
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Fig. 10 Variation of adhesion with substrate temperature.
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Fig. 11 Variation with time of the adhesion of the aluminum films deposited
at room temperature and 200°C on the glass substrates which were
arranged by three different cleaning processes.
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