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Reliability Investigation and Interfacial Reaction of BGA packages Using the
Pb-free Sn—Zn Solder
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ABSTRACT

Sn-9Zn solder balls were bonded to Cu and ENIG (Electroless Nickel/Immersion Gold) pads, and
the effect of aging on their joint reliability was investigated. The interfacial products were
different from the general reaction layer formed in a Sn-base solder. The intermetallic compounds
formed in the solder/Cu joint were CusZns and CueSns. After aging treatment, voids formed
irregularly at the bottom side of the solder because of Sn diffusion into the CusZns IMC. In the
case of the solder/ENIG joint, AuZns IMCs were formed at the interface. In the case of the
Sn-9Zn/ENIG, the shear strength remained nearly constant in spite of aging for 1000 hours at
150C. On the other hand, in the case of the Sn-9Zn/Cu, the shear strength significantly
decreased after aging at 150C for 100hours and then remained constant by further prolonged
aging. Therefore, the protective plating layer such as ENIG must be used to ensure the
mechanical reliability of the Sn-9Zn/Cu joint.
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F1g1 SEM nncrographs of the Sn 9Zn
solder/Cu interfaces after aging at 150C for
(a) 250hr and (b) 1000hr

F1g 2 SEM rmcrographs of the Sn QZn
solder/ENIG interfaces after aging at 150C for
(a) 500hr and (b) 1000hr
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Fig.3 Variation of the shear etrength of the
Sn-9Zn/ENIG joints with aging treatment
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Fig.4 Variation of the shear strength of the
Sn-9Zn/Cu joints with aging treatment
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