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Effects of Electrodeposition condition on the fracture characteristics
of 80Sn-20Pb electrodeposits aged at 150°C

J. H. Kim, M. S. Suh, and H. 5. Kwon
Dept. of Materials Sci. and Eng.,

Korea Advanced Institute of Science and Technology

Abstract

Alloy deposits of 80Sn—20Fb, electroplated on Cu-based leadframe alloy from an organic sulfonate bath
were aged at 150C to form intermetaliic phases between substrate and deposit, and effects of the deposit
morphology, influenced by deposition conditions, on the fracture resistance of the 80Sn-20Pb deposit aged
at 150°C were examined. The growth rate of intermetallic compound layer on aging depended on the
microstructure of deposit ; it was fastest in deposit formed using pulse current in bath without grain
refining additive, but slowest in deposit formed uging de current in bath containing grain refining additive in
spite of similar structure with equivalent grain size. The grain refining additive incorporated in
electrodeposit appears to inhibit diffusion of atoms on aging, resulting in slow growth of intermetallic layer
in the thickness direction but substantial growth in the lateral one. Density of surface cracks that were
occurring when samples were subjected to the %0°-bending test increased with increasing the thickness of
intermatallic layer on aging. For the same aged samples, the surface crack density of the sample
electrodeposited {rom a bath containing the gram refining additive was the least due to the inhibiting effect
of the additive incorporated into the deposit during electrolysis on atomic diffusion.
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Table 2. Bath Composition of 80Sn-20Pb Plat-
ing

L Composition
Bath A|Bath B
Pb** (from TALIN NF LEAD 200) g/ ¢ 7.4/ ¢
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CH-SO5H (from TALIN NF ACID #1(103g/ £1103g/ ¢
+TALIN NF TIN 300) 60mé/ £
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Fig. 2. Cathodic polarization curves for Sn+Pb
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Fig. 4. Elemental EDS line profles of 80Sn-—
20PL alloy electrodeposited at 10% du-
ty cycle & 10MHz frequency without ad-
ditives, burned—-in 150 for 120hrs.
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Fig. 6. SEM micrograph of f{ractured 805n-
20Pb deposit;
{a) as-plated,
(b} aged at 1507 for 1 day,
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(a)

Fig. 7. SEM micrographs of 90°bent surfaces of the 80Sn—-20PL &lloy electrodeposited at
&) 10A//dm? without additives, (b 10% dutly cycle & 10Hz frequency without
additives, and (¢} 8A/dm? with additives after burn-in test at 150°C for various times.
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(b)

{c)

Fig. @, Influence of electrodeposition condition
on the marphology of intermetallic com-
pound 7 :original coating was 80Sn—
20Pb alloy electrodeposited at
{a) 10A/dm?® without additives, (b} 10%

duty cycle & 10Hz freguency wit-
hout additives, and  {¢) 8A/dm? with
additives.
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