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Effects of Plating Condition on the Growth of Cu-Sn Intermetallic
Compound of Sn-Pb Electrodeposits on Cu Based Leadframe Alloy
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Korea Advanced Institute of Science and Technology

Alloy deposits of 80Sn-20Pb were electroplated on the Cu-based leadframe alloy
from an organic sulfonate bath using dc or pulse currents, and aged at 150C to form Cu
-Sn intermetallic compounds at deposit/substrate interface. Influences of plating pa-
rameters on the microstructure of the 80Sn-20Pb deposits, effects of deposit morpholo-
gy, deposit composition, and substrate on the formation of intermetallic compounds
were investigated. The growth of Cu-Sn intermetallic compound layer were showed a
parabolic time dependence, and the growth rate of that depended significantly on the
microstructure of Sn-Pb electrodeposits which were influenced by deposition condi-
tion; it was fastest in an extremely fine deposit formed using pulse current in bath
without additive, but slowest in deposit formed using dc current in bath containing the
additive in spite of equally fine structure. The additive incorporated at grain boundary
of electrodeposit appears to retard the diffusion rate of Sn atoms across the interme-
tallic/deposit interface on aging, resulting in slow growth of intermetallic layer in
thickness direction but substantial growth in lateral one. The growth rate of the inter-
metallic compound at the substrate/Sn-Pb interface increased with increasing the Sn
content in deposits. The growth rate of the intermeallic compound was also affected
significantly by the microstructure of Cu-substrates. The growth rate of Cu-Sn inter-
metallic compound was faster when the substrate was solution treated than it was age-

hardened.
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Table 1. Nminal Composition of the PMC-102M

(wt. %) _
Cu Ni Si P Mg _
bal. 1.5 0.3 0.03 0.05
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Table 2. Bath Composition of Su-Pb Plating

Cmoposition  90Sn- _ 80Sn-20Pb 60Sn—
of 10Pb without  with OPnb
deposit additive _additive
Bath A BathB BathC BathD
Pb* 8g/l 11g/l 7.4g/! 16g/1
Sn** 28g/1  28g/1 28g/l 28g/!
CH,SOH  103g/! 103g/! 103g/!{ 103g/!
Additive - - 60m/! -
(TALIN HSM %)
Table 3. Conditions of Puise Plating.
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cD;LﬁZ 10Hz Afdm’
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msec,
10 10/90 100 10
20 20/80 50 10
40 40/60 25 10
80 80/20 125 10
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Fig. 1. Cathodic polarization curves for electrode-
position of Sn +Pb alloy on PMC-102M respec-
tively from bath B and bath C.

Fig. 2. SEM photographs showing the surface
morphlogy of 80Sn-20FPb electrodeposits formed
at(a) 10A/dm? from bath B and at (b) 8A/dm?
from bath C.
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Fig. 3. Influence of duty cycle on the surface morphology fo 80Sn-20Pb deposited from bath B at an
average current density of 10A/dm? with a pulse frequency of 10Hz.
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Fig. 4. Elemental EDS line profile for cross section
of 80Sn-20Pb deposited on PMC-102M alloy using
pulse current in bath B and then aged for 5 days
at 150°C
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(b)

Fig. 6. SEM micrographs of surfaces of the 80Sn-
20Pb alloy electrodeposited (a) friom bath B at
10A /dm? (b) from bath C at 8A/dm?
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(c)

Fig. 7. SEM micrographs showing the surface morphology of 7’ (CusSns) phase formed at the 7’ /80Sn-
20Pb deposit interface. The 80Sn-20Pb electrodeposits were formeda) in bath B at 10A/dm?, (b} in bath B
at 10A/dm? of 10% duty cycle & 10Hz frequency, and(c) in bath C at 8A/dm? and then aged at 150°C
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trodeposited formed under different plating con-
dition.
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