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Abstract

In this paper, stability of initial strength at solder joint with lead free solders, such as Sn-In
(52-48%) and Sn-Ag(96.5-3.5 wt%) was studied.

To obtain at solder joint with high quality, it is very important to control the temperature at
the interface of solder joints. It is found that the thermal EMF (electro motive force) occurs
between lead frame and copper pad on a substrate during reflow soldering process using heated
tip.

As a result of control the temperature at interface of solder joints, variation of initial strength at
solder joint decreases from about +40% to £20%, and it is realized Pb free soldering process
using Sn/In and Sn-Ag solder paste.
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Table. 1 Physical properties of solder alloy

Alloy Density C:r‘ll:ieurint:\lflltv C(})‘:xllzcut?tf\z/il]ty TEC Hardness

C()rr{position (g/cm’) (W/M- K)’ (IACS%) (x10°%/T) (HB)
(6:3_53“7‘31%) 8.3 50.9 11.8 21. 4 17
(52:?1%7?1%) 7.3 28 1.9 29.6 15.0

(96. :2 Qg“q %) 7.4 33 16.0 28.7 14.8
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Fig. 1 Configuration of Cu pattern on the substrate

Fig. 3 Block diagram of interface temperature
control circuit.
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Fig. 4 Illustration of tensile shear test.
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Fig. 5 Relation between interface temperature and
heat time.
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Fig. 6 Relation between tip temperature and tensile
shear load with Sn-Pb solder paste
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Fig. 7 Relation between interface temperature and
tensile shear load with Sn-Pb solder paste
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Fig. 8 Relation between interface temperature and
tensile shear load with Sn-In solder paste
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Fig. 9 Raltion between tip temperature and tensile
shear load with Sn-In solder paste
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Fig. 10 Relation between interface temperature and
tensile shear load with Sn-Ag solder paste
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Fig. 11 Relation between tip temperature and tensile
shear load with Sn-Ag solder paste
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