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Solder Joints Reliability in Pb-Free plating components
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We evaluated the influence of Lift-off (Fillet-lifting) and the influence of thermal fatigue, in this

case on combination between various terminal platings of electronic components and Pb-free solder,

Sn-37Pb solder.

As the result, (1) Lift-off is the same level to compare flow soldering and spot reflow soldering in

THD. (2) In this case of combination between Sn-3.5Ag solder and Sn-Bi plating, Bi contents is near

by 3wt%, Lift-off will occur. (3) The rate of solder crack worsens by component which has a high plastic

strain in solder joint, in this case of combination between Sn-37Pb solder and Sn-50 6Bi plating.
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Table 1 Spec. of electrical components
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Components Plating(wt%)
i Sn-10Pb
sng;;g Sn-2Bi, Sn-3Bi, Sn-6Bi
THD Sn-3.5Ag
Lead wire Sn-5Pb
¢ 0. Bmm Sn-3Bi/Sn, Sn-5Bi
Sn-10Pb
QFP120pin (lead formingA., B, C)
[028mm Sn-2Bi(lead forming A)
PitchO. 8mm Sn-5Bi(lead forming B)
Lead material | Sn-6Bi(lead forming A)
42alloy, Cu Sn-3.5Ag (lead forming C)
SMD . AuwPd/Ni(lead forming C)
Aluminum
electrolytic Sn-5Pb
capacitors Sn-3Bi/Sn
¢ 8xXHI10
chip resistor | S 10
5X5.6x12.5 | >n3BiSn

QFP120pin lead forming type
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Table 2 Test condition

Soldering method Solder Components
Reflow -Sn-37Pb
Peak temp *Sn-3.5Ag-0.5Cu SMD of Tablel
240C flux:RA type
Flow -5n-37Ph
Soldering temp | -Sn-3.5Ag THD of Table1
2607 flux:RA type
Spot reflow -5n-37Pb
Peak temp *Sn-3.5Ag-0.5Cu THD of Table1
240°C flux:RA type
Iron *Sn-37Fb
Tran temp +8n-3.5Ag-0.5Cu THD of Tablel
380°C flux:JIS B grade
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Table 3 Results of Lift-off test

(number of generation, number of test)

Solder Sn-3.5Ag Sn-3.5Ag-0.5Cu
| Soldering method Flow Lron Spot reflow
priz;.i‘ijn? 78,90 | 2116 | 43210
SpIP Sn-2Bi 0./210 0./57 0./150
—1c | Sn3Bi 3,/990 - 090
Sn-6Bi 2./240 - -
Sn-3.5Ag 0,/480 0/74 0,150
Sn-5Pb 45,60 1/57 40,60
Lead "Sn5BuSn | 0,100 | 0/53 | 0100 |
Sn-5Bi 10,780 08 10,780

solder

Al —— 1B 1m
SEM Bi distribution 1mage
Fig.1 SEM Micrographs and Bi distribution images
by EPMA
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Fig.2 Results of thermal fatigue test
(QFP lead forming B type)
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Fig.3 Relationship between plastic strain and crack
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