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Abstract Recently a lots of problems have observed in high densified and high integrated electronic
components. One of them is ion migration phenomena, which induce the electrical short of electrical circuit.
Ion migration phenomena has been observed in the field of exposing the specific environment and using for
a long time. This study was evaluated the generation time of ion migration and was investigated properly test
method through water drop test and high temperature high humidity test. Also we observed direct causes and
confirmed generation mechanism of dendritic growth as we reproduced the ion migration phenomena. We
utilized PCB(printed circuit board) having a comb pattern as follows 0.5, 1.0, 2.0 mm pattern distance. Cu,
SnPb and Au were electroplated on the comb pattern. 6.5V and 15V were applied in the comb pattern and
then we measured the electrical short time causing by ion migration. In these results, we examined a difference
of ion migration time depending on pattern materials, applied voltage and pattern spacing of PCB conductor.
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Fig. 1. Photographs of comb pattern PCB for ion migration
test.

Fig. 2. Photographs of high temperature and high humidity
test.

3. &n ¢ n#E
1 EYSAE(water drop Test)
H

3
%J%"]Tét% O]Jl?} o] wlo]zz o] A
1.0 H7EA o Cu, SnPb Au

g2 05,
THE 29
o) 71 HS Q7
o] 1 uRAlEl 2= ]’\FOI %o E?ﬂl’?}’q Le=a)
= AIZHe FAsEen, 4434 v Fig 3% &2
th A8 A 2A7re) BAATES 200 MQ oS U

40.0
Applied Voitage = 15 V

3.0

e Clt
0.0 |— ~£- SnPb

——Au
2.0
200 - e S -

Migration Time(min.)

150 -

100§

50

0.0 -
0.5mm 1.0mm 2.0mm

Pattern Spacing{mm)

(b) Applied voltage : 15V

Fig. 3. Ion migration generation time vs. conductor materials and applied voltage of water drop test.
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Fig. 4. Ton migration time of water drop test as follows of conductor materials and pattern space.
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Fig. 5. Ion migration time of water drop test as follows of conductor materials and pattern space, applied voltage.
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Fig. 6. Summary of ion migration time in water drop test.
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Fig. 7. Photographs and EDX analysis results of Cu ion migration in water drop test.
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Fig. 8. Photographs and EDX analysis results of SnPb ion migration in water drop test.
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Fig. 9. Photographs and EDX line profile results of Au ion migration in water drop test.
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