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Abstract: Microstructure and contact resistance of the Au-Sn solder joints were characterized after flip-
chip bonding of the Aw/Sn bumps processed by successive electrodeposition of Au and Sn. Microstructure
of the Au-Sn solder joints, formed by flip-chip bonding at 285°C for 30 sec, was composed of the
AusSn+AuSn lamellar structure. The interlamellar spacing of the AusSn+AuSn structure increased by
reflowing at 310°C for 3 min after flip-chip bonding. While the Au-Sn solder joints formed by flip-chip
bonding at 285°C for 30 sec exhibited an average contact resistance of 15.6 m{/bump, the Au-Sn solder
joints reflowed at 310°C for 3 min after flip-chip bonding possessed an average contact resistance of 15.0

m€/bump,
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(a) Ti/Cu/Ti sputtering

(b) PR process for bump formatien

(c) Au electrodeposition Ay
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Fig. 1. Schematic illustration of the process flow for flip-chip bonding using the Au-Sn solder joints.
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Fig. 2. Schematic illustration of the daisy chain structures
of (a) a chip and (b) a substrate to measure the
average contact resistance of a flip-chip specimen.
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Fig, 3. Scanning electron micrographs of (a) the electrodeposited Au bumps, (b) Au/Sn bumps processed by Sn electrodeposition
on Au bumps, and (c) Au/Sn bumps processed by Sn evaporation on Au bumps.
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Fig. 4. Scanning electron micrograph of the Au/Sn interface
of the Au/Sn bump processed by successive
electrodeposition of Au and Sn.
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Fig. 5. Scanning electron micrographs of (a) the flip-chip
bonded specimen and (b) the Au-Sn solder joint
processed at 285°C for 30 sec.
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Fig. 6. Scanning electron micrographs of the lamellar
structure of the Au-Sn solder joints (a) flip-chip
bonded at 285°C for 30 sec and (b) reflowed at 310°C
for 3 min after flip-chip bonding.
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Fig. 8. Daisy-chain resistance as a function of the number
of the Au-Sn solder joints of the specimen reflowed
at 310°C for 3 min after flip-chip bonding.
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