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Interface reaction of solder droplet/ pad and intermetallic
compounds evolution during reflow soldering

LI Fu-quan, WANG Chun-qing, TIAN Yamrhong, KONG Ling chao
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H arbin Institute of Technology, Harbin 150001, China)

Abstract: The interface structures of solder droplet for SnPb and SnAgCu Al/Ni/Cu pad were investigated by
droplet direct laser fabrication method, which is compared with the interface structures for bump and pad under laser
reflow bumping. The intermetallics evolution at solder bump/ pad interface during subsequent reflow soldering is
conducted. The results show that, during the contact reaction between molten solder droplet and pad, Au is dis-
solved into molten solder droplet and Au-Sn intermetallic compounds are precipitated, while Au doesn't react with
solder droplet fully. During the subsequent reflow soldering, Au layer disappears from the interface, AuSn com-
pounds are distributed into solder matrix, and Ni layer is exposed to solder and reacts with solder directly. Distinc-
tive difference exists between the intermetallics formed at Pb-free solder/ pad interface and SnPb solder/ pad interface
during reflow soldering process. For the SnPb solder/ pad system, the NizSns layer is formed at the solder/ pad
interface during reflow. For the SnAgCu solder/ pad system, the (Cu: Nii-«)sSns layer is formed at the solder/ pad

interface during reflow.
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Fig. 1 Microstructures of interface between solder bump/ pad

fabricated by molten droplet
(a) —Eutectic SnPb solder; (b) —Eutectic SnA gCu solder
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Fig. 2 Microstructures of interface between solder bump/ pad reflowed by laser

(a) —Eutectic SnPb solder(laser power 20 W, heating time 0. 1 s);

(b) —Eutectic SnAgCu solder( laser power 20 W, heating time 0.2 s)
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Table 1 EDX analysis results of
points A, B and C in Fig. 4

(molar fraction, %)

Point Ni Cu Sn
A 25.82 32.75 41.43
B 29.26 28.01 42.73
c 32.41 25.21 42.38
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Fig. 3 Microstructures of SnPb solder bump/ pad after reflowed 60 s

(a) —Interface; (b) —Inside of bulk solder far from interface
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Fig. 4 Microstructures of interface between eutectic

S A g-Cu solder bump/ pad after reflowed different time
(a) —30s; (b) —120s; (c¢) —180s; (d) —Inside of bulk solder far from interface after reflowed 30 s
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