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ABSTRACT Submicrons thick Cu films were deposited on polyimide substrates with high elasticity
and mechanical stability by a magnetron sputtering system. Microstructures of the Cu films were
characterized by TEM, electron backscatter imaging of SEM as well as XRD technique. Fatigue damage
behaviors of the submicron thick Cu films were investigated under constant load amplitude control. It
was found that there exists a large number of micro/nanoscale twins in the annealed films and (111)

texture formed in the films.

Fatigue extrusions and cracking in the Cu films were suppressed under

constant load amplitude control. The fatigue cracks dominantly initiate at the interfaces, where exist
strong dislocation interaction at twin boundaries and deformation incompatibility near the interfaces.
The enhance of fatigue strength of the submicron thick Cu films results from the constraints of three
scales of film thickness, grain size and twin size.
KEY WORDS Cu thin film, submicron—scale, fatigue, microstructure
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Fig.1 Fatigue sample of thin Cu film deposited on a poly-

imide substrate by magnetron sputtering
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Fig.2 TEM morphologies of Cu films annealed at
100 C for 3 h with thicknesses of 3.2 (a) and'

0.3 pm (b), showing grain size decreased and

microtwins increased with decreasing the film

thickness
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Fig.3 Grain size in Cu films as a function of film thick-

ness
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Fig.4 XRD patterns of Cu films with two thicknesses,

obvious (111) texture appeared in thinner film
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