2005HF FH stz ELfs] ZEE=E 20054 118 ZH AE

EUAE 482 919 SnZn 5

R ERERE L

Reliability study of Sn-Zn lead—free solder for SMT application
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ABSTRACT

Sn-9Zn solder balls were bonded to Cu,

ENIG

(Electroless Nickel/Immersion Gold) and

electrolytic Au/Ni 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 CusSns. 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 Au/Ni/Cu substrate, an AuZns IMC layer formed at the interface due to the fast
reaction between Au and Zn. In addition, the AuZn; IMC layer became detached from the interface after
reflow. When the aging time was extended to 100 h, NisZny; IMC was observed on the Ni substrate.
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solder/Cu interfaces after aging at 150C for
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Fig.l SEM micrographs of the

olg} #& FAHE By s 71T i
H} 2] & (diffusion barrier layer)e] 9&& 3=
Ni(P)& ¢ 7mAE, 2 2 Yo £ty
ALZL NAs F3 s HAEH FrIHT
Aug 9 0.15mFAZE FAHs =F3I.

SO el Beememened 9 5
By e

Fig2 SEM micrographs of th

Sn-9Zn
solder/ENIG interfaces after aging at 150C for
(a) 500hr and (b) 1000hr

Fig. 2& Sn-9Zn £4$ ENIGES A Z® Cu
718 7ol AW SEM AlRe =z 150CTo|A zHzt
500A1 k3 100041 &< A& A3 AJHE B
oqdZth 2A =28 Awlt &9 49 Zns} u
33 AuZns FEIIFES AW FAIA
tt. 284, w3 Ni-Zn ¥ Ni-Sn JFEE
Ao A FH=ZA &t

=220 -



2005 F| St=StECfS| SEE

e, A A

KWS 2005-Autumn

@

®)

©

@

Sn-9Zn
solder/AuNiCu interfaces after aging at 150C
for (a) Ohr, (b) 24hr, (c¢) 100hr and (b) 1000hr
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