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Effect of peak temperature on BGA mixed solder joint
during reflow process

ZHANG Yanpeng WANG Wei WANG Yulong ZHANG Xueli

( Changchun Institute of Optics  Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033  China)

Abstract: Given the present situation of lead—free BGA welding with SnPb solder in large quantities the peak temperatures of
the reflow curve in the traditional SnPb assembly process were adjusted to investigate their effect on the collapse height void and
microstructure of BGA mixed solder joint. The results show that the lead—free BGA solder balls can fully collapse and maintain the
same heights when the peak temperature increases from 210 °C to 225 °C. When the peak temperature is 210 °C  the cavity rate in the
mixed solder joint is the lowest. However the cavity rates and size are both increased as the peak temperature increases. When the
peak temperature is 215 C  the microstructure is smallest and the size distribution is the most uniform. If the peak temperature
continues to rise the microstructure will increase accordingly. Therefore the optimal peak temperature for lead—free BGA welding
with SnPb is 215 °C  which is consistent with that in the SnPb assembly process.
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Tab.1 Reflow parameters for mixed BGA solder assembly 211 C
(C) 183 C SnPh
217 C SAC305
(s) (s)
1 210 211.0 25 77 ’
2 215 215.5 22 81
3 220 221.0 20 88
4 225 226.0 15 76
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Fig.3 X-ray views of BGA solder joints prepared at

different peak temperatures
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Fig.4 Metallographic of solder joints prepared at

different peak temperatures
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Fig. 5 ( a) Metallographic and ( b) X-ray views of BGA
joints prepared at 215 °C and 50 s above liquidus
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