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Abstract: /n-situ electromigration test was carried out for edge drift lines of eutectic SnPb solder using
Scanning Electron Microscopy (SEM). The electromigration test for the eutectic SnPb solder sample was
conducted at temperature of 90°C and the current density of 6% 10°A/cm?. Edge drift at cathode and
hillock growth at anode were observed in-situ in a SEM chamber during electromigration test. It was
clearly revealed that eutectic SnPb solder lines has an incubation stage before void formation during
electromigration test, which seemed to be related to the void nucleation stage of flip chip solder
electromigration behaviors.
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Fig. 1. Fabrication processes of 63Sn-37Pb trench-type sample for electromigration test.
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Fig. 2. (a) in-situ electromigration test stage which has the
chip carrier with a sample plugged into the ceramic
socket, (b) SEM image of wire bonded sample.
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Fig. 3. SEM images of (a) edge drift stripe-type- sample after about 30hours at 90°C under current density of 6X 10*A/
cm? (b) cathode side (c) anode side. 1, 2, 3 in circle are EDS analysis point.
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Fig. 4. EDS analysis of 63Sn-37Pb edge drift solder sample at 90°C under current density of 6X 10*A/cm? for 30 houss.
(a) Fig. 3(b)-high magnification of near cathode side, EDS result of CusSng inter-metallic compound (b) Fig. 3(c)-
60° tilted hillock image. Sn hillock from EDS analysis of hillock in anode side (c) Fig. 3(c)-Pb hillock and EDS
result.
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Fig. 5. in-situ SEM image at 90°C under current density of 6 X 10°A/cm?® for 30 hours. Cathode region images are (a)
before electromigration test., (b) after about 4hours, (c) after about 6hours, (d) after about 26hours. Anode region
images are (e) before test., (f) after about 4hours, (g) after about 6hours, (h) after about 26 hours.
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Fig. 6. Edge displacement with test time at 90°C under
current density of 6X 10*A/em? for 30 hours.
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