Journal of the Microelectronics & Packaging Society
Vol. 9, No. 2, p. 39-43. 2002

O

—_

>

of o)

H38Y

=
T

. MRH[* .

—_0 =

HEM -

0

iy

%JLA-_E_**** .

AZuys} RSk, +737| ok A1 BT el +ekul ek A A R o
e TR EA AT BEANATH, reepouiohn A7 ToE

A Study on the Process Condition Optimization and Shear Strength
of Lead Free Solder Ball

Kyung-Seob Kim, Yong-Bin Sun*, Ho-Jung Chang**, Chung-Hee Yu**¥,
Nam-Hoon Kim**** and Eui-Goo Chang™****

Electronic Engineering, Yeojoo Institute of Technology, Yeojoo 469-800, Korea
*Graduate School of Industrial Technology, Kyong-Gi University, Suwon 442-760, Korea
**Electronic Engineering, Dan-Kook University, Cheonan 330-714, Korea
*#*Electronics and Telecommunications Research Institute, Daejeon 205-350, Korea
***%School of Electrical and Electronics Engineering, Chung-Ang University, Seoul 156-756, Korea

=

of tiefA A7ativh 48 A, & B

2=

5: 48 uBGA #7]A1e]l Sn-37Pb T &1} Sn-0.7Cu, Sn-3.5 Ag, Sn-2.0Ag-0.75Cu, Sn-2.0Ag-
0.7Cu-3.0Bi 4579 74 £UE A &319, nH €1 2o Awe}l Ao
& Sn-2.0Ag-0.7Cu-3.0Bio)*] 0.043 mmE & A%

£ &0 YR AudE

S AT T3 AT AE FHe £ £T7) Sn-37Pb ST BTk 301, Sn-2.0Ag-0.7Cu-3.0 Bio|A]

) 52% 2 3 e

Abstract: The eutectic solder Sn-37Pb and the lead free solder alloys with the compositions of Sn-
0.7Cu, Sn-3.5Ag, Sn-3.5Ag-0.75Cu, Sn-2.0Ag-0.7Cu-3.0Bi were applied to the 48 BGA packages, and
then it was discussed for the shear strength at the solder joints as the hardness and the composition of
the small solder ball. As a result of experiments, the high degree of hardness with the displacement of
0.043 mm was obtained in Sn-2.0Ag-0.7Cu-3.0Bi. The shear strength of the lead free solder was higher
than that of Sn-37Pb solder, and it can be obtained the maximum value of about 52% in Sn-2.0Ag- 0.7Cu-

3.0Bi.
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Fig. 1. Shape and size of 48 uBGA.
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Fig. 3. Temperature profile for reflow soldering.
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Fig. 4. Hardness on the solder ball composition.
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Fig. 5. Shear strength on the solder ball composition.
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Fig. 6. Fracture surface of solder ball before aging (a) Sn-
37Pb (b) Sn-3.5Ag-0.75Cu (c¢) Sn-2.0Ag-0.7Cu-
3.0Bi.
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Fig. 7. Fracture surface of solder ball after aging at 170°C
for 900 hrs (a) Sn-3.5Ag-0.75Cu (b) Sn-2.0Ag-
0.7Cu-3.0Bi.
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Fig. 8. Phases of the intermetallic compound layer by
aging at 170°C for 900 hrs (a) SEM (b) CueSns (c)
Cu;Sn.
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