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Abstract: Electromigration behavior in the Sn96.5Ag3.0Cu0.5 solder lines was investigated and
compared Sn96.5Ag3.0Cu0.5 with eutectic SnPb. Measurements were made for relevant parameters for
electromigration of the solder, such as drift velocity, threshold current density, activation energy, as well
as the product of diffusivity and effective charge number (DZ*). The threshold current density were

measured to be 2.38x10°A/em? at 140°C and the value represented the maximum current density which

the SnAgCu solder can carry without electromigration damage at the stressing temperatures. The
electromigration energy was measured to 0.56 eV in the temperature range of 110~160°C. The measured

products of diffusivity and the effective charge number, DZ* were 3.12 X 10™'° cm?s at 110°C, 4.66 X 10°1°
cm?/s at 125°C, 8.76 X 10°'° cm¥s at 140°C, 2.14 X 10° cm¥s at 160°C. SnPb solder existed incubation

stage, while SnAgCu did not have incubation stage. It was thought that the diffusion mechanism of

SnAgCu was different from that of SnPb.
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Fig. 1. The image of solder edge drift specimen (a) Cross-
sectional diagram of the solder strip (b) Plain-view
diagram of the solder specimen.
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Fig. 2. SEM images of SnAgCu line near the cathode end
in BSE mode at (a) 10 hr, (b) 20 hr, (c) 30 hr of
the electromigration under a current density of 4.5X
10*A/em? at 160°C.
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Fig. 3. Edge displacement of the SnAgCu solder line as
a function of time under a current density of 4.5X
10°A/em?®.
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Fig. 4. Activation Energy of the SnAgCu solder line of 4.5
X 10'A/em® at 110-160°C.
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Fig. 7. Drift length of solder line as a function of time at
in-situ SEM (a) SnAgCu, 4.5x10*A/cm? at 140°C
(b) SnPb, 3.0x10*A/em? at 110°C.
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Fig. 8. SEM image of SnAgCu solder line of 4.0x10*A/
cm?® at 140°C after 100 hours (a) SEM image of
Solder line (b) EDS Mapping (Ag) of red line
square in figure 7(a).
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