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Abstract— The formation of hillocks and voids due to the electromigration and the adhesion force
of Al and Ag thin films have been investigated. Thin films of 1000 & thickness were deposited
onto slideglass substrates by electron-beam deposition system from Mo boats in a high vacuum
in the range of 10 "Torr. A constant d.c. current of 1X10%A/cm? stressing has been stressed
on Al and Ag thin films in order to observe the failures due to the electromigration. And the
adhesion forces of Al and Ag thin films were measured by using scrat¢ch method and tape method.
Hillocks and scratch channel were also characterized by utilizing scanning electron microscopy
and optical microscope. In Al thin films, void formed near the negative region and hillocks formed
near the positive region, which is mainly caused by the electron wind force. In contrast, Ag thin
films resuited in the formation of voids near the positive region and hillocks near the negative
region caused by Coulombic force. Al/glass showed stronger adhesion force than Ag/glass. This
is believed to be due to the higher oxygen affinity of Al than that of Ag.
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Z#-4  Z#7)(Electron-Beam Evaporater ; An-
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Fig. 1. Schematic representation of the tape and scra-
tch test.
(a) Tape test. (b) Scratch test.
o},
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Fig. 2. Photograph showing the Al/glass stripe failure sites due to electromigration(X75).
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Fig. 3. Scanning electron microscopy showing the Al
/glass stripe failure due to electromigration.
(@) Void. (b) Hillock.

Fig. 5. Scanning electron microscopy showing the
Ag/glass stripe cathode regions due to electro-
migration.

(a) Void. (b) Hillock.
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Scratch method®] “3-$- Tape test® #3231 £3t
Al/glass. Al/SiO;/glass®] HAY #A=g wag
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load)& ZtE Al/SiO/glasst oF 32g9) JAZS g+
Aoz el L o]§-+& polishing Hol =
gl7l#nct Si0E FI43 Fo FHEE(surface
@ate] 2 Wiyl 9ok wWeba] metal/glass, me-  roughness)z} © AR} Akish AFE HEol ¢
tal/SiOy/glass 5ol 4] Alo] Agith A aeie] Fohs 7] WFl Ao A=t Al Agd] AR

Fig. 4. Photograph showing the Ag/glas; stripe void
due to electromigration(X 750).
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Fig. 6. Scanning electron microscopy of the channel
shape.
() AL (b) Ag.

7}7t 32g7) 05gql Zo® FABSHe|AHoR f#F
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/glass 2E&k]l(4o] 2cm, & 0.05cm)9] D.C. 1X
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wind forceo]x, Ag/glass ¥tete] 7-$-ol+= Coulom-
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271714 X3t
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