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Abstract: Bending fatigue characteristics of Cu films and 8 um width Cu interconnects on flexible substrates were
investigated, and fatigue reliability improvement was achieved through Mo-Ti alloy adhesion layer. Tensile bending fatigue
reliability of Cu interconnects is 3 times lower than that of Cu films, and even compressive bending fatigue reliability
of Cu interconnects is 6 times lower than that of Cu films. From these results, mechanical crack formation could be fatal
in Cu interconnects. With Mo-Ti adhesion layer, fatigue reliability of Cu films and interconnects were enhanced due to

the increase of adhesion strength and the suppression of slip induced crack initiation.
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Fig. 1. (a) Schematic illustration of bending fatigue systems (tensile
condition) (b) Optical images of multiple-line Cu on poly-
imide substrate. The width of each Cu line was 8 pm.
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Fig. 2. Resistance change curve of (a) non-patterned Cu films and (b) multiple Cu lines under tensile/compressive bending fatigue. (c) Optical
images of Cu films and lines after 3x10° cycles of bending. (d) Cumulative failure plot of each test condition. Failure criterion of the Cu
films was defined where the increase in resistance reached 3% compared to initial.
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Fig. 3. Resistance change curve of (a) Cu/MoTi films and (b)
multiple Cu/MoTi lines under tensile and compressive
bending fatigue.
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Table 1. Mean-cycle-to-failure (Nso) of Cu and Cu/MoTi films and lines. (Cycles)

Test Mode Film (Tensile) Film (Compressive) Line (Tensile) Line (Compressive)
Cu 19,900 21,600 6,000 3,200
Cu/MoTi 140,100 Not fail 12,800 48,100
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Fig. 4. Crack morphologies of (a) tensile-bended and (b) compressive-
bended Cu line. Delamination was observed in the case of
compressive bending of Cu line. (c) tensile-bended and (d)
compressive-bended Cu/MoTi line.
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