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Abstract: The electromigration (EM) tests were performed at 150°C with 1.5 x 10° A/cm? conditions in order to
investigate the effect of non-conductive film (NCF) trap on the electrical reliability of Cu/Ni/Sn-Ag microbumps. The
EM failure time of Cu/Ni/Sn-Ag microbump with NCF trap was around 8 times shorter than Cu/Ni/Sn-Ag microbump
without NCF trap. From systematic analysis on the electrical resistance and failed interfaces, the trapped NCF-induced
voids at the Sn-Ag/Ni-Sn intermetallic compound interface lead to faster EM void growth and earlier open failure.
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Fig. 1. Schematic diagrams of (a) Cu/Ni/Sn-Ag microbumps with
and without NCF trap, (b) daisy chain structure for EM
test.
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Fig. 2. As-bonded cross-sectional SEM images of Cu/Ni/Sn-Ag
microbumps (a) with NCF trap and (b) without NCF trap.
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Fig. 3. As-bonded SEM image of bottom Cu/Ni surface after solder
etching of Cu/Ni/Sn-Ag microbumps with NCF trap.
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Fig. 4. Resistance change versus time curve of Cu/Ni/Sn-Ag
microbumps for 1.5 x 10° A/cm? at 150°C: (a)with and
without NCF trap, and (b) enlarged graph of Cu/Ni/Sn-Ag
microbumps with NCF trap.
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Fig. 5. Sequential SEM micrographs of Cu/Ni/Sn-Ag microbumps with NCF trap during current stressing at 150°C, 1.5 x 10° A/cm?: (a)

10h, (b) 30h, (c) 60h.
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