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Initial Growth of Cu Films Fabricated by Sputtering and Evaporation
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Microstructural changes in the initial growth stage of Cu films
fabricated by sputtering and evaporation are discussed. During and after
deposition, the amplitude 7 of surface acoustic waves (SAWs)
propagated on the piezoelectric substrate through the films deposited on
it, and the electrical sheet resistivity of the films, qu, were measured.
The surface morphology of the films was examined by using an atomic
force microscope. As a result, it was found that (1) the critical
thicknesses d,, at which the islands of a film begin to percolate, and d,
at which the film becomes two-dimensionally continuous, are smaller
in sputter-deposited films than in evaporated ones; (2) the surface
roughness of sputter-deposited films is smaller than that of evaporated
films; and (3) microstructural change that increases the average inter-
island spacing is harder to achieve in sputter-deposited films than in
evaporated ones.

Key words: surface acoustic wave, propagation property, initial film
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Fig.1 Schematic view of the substrate.
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Fig.2 Changes in the normalized SAW output voltage V/V,, (a)
and sheet resistivity R, (b) of Cu films during deposition by
evaporation and sputtering, as a function of the film thickness. The
deposition rate was 0.5 A/sec.
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Fig. 3 Changes in the critical thicknesses, d, (circle) and
(triangle) of Cu films fabricated by evaporation (open symbols) and
sputtering (closed symbols) as functions of the deposition rate.
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Fig. 4 AFM images of 2000- A-thick Cu films fabricated by
evaporation and sputtering . The deposition rate was 0.5 A/sec.
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Fig. 5 Changes in the surface roughness R, of 2000-A-thick Cu
films fabricated by evaporation (open symbols) and sputtering
(closed symbols) as functions of the deposition rate.
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Fig. 6 Changes in the normalized SAW output voltage V7V, and
sheet resistivity R, of Cu films during and after deposition by (a)
evaporation and (b) sputtering. The horizontal axis indicates the time
at which the deposition was started. The deposition rate was 0.5 A
/sec. The gray parts indicate the deposition periods and the white parts
indicate the intermissions.
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Fig. 7 Changes in the normalized sheet resisitivity R, /R, after
deposition as a function of the time at which the deposition was stopped.
Deposition was stopped just before d, (), and just after d, (b).
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