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Table 1 Relative data of PBGA components

Thickness Diameter Distance Height
of chip of welding betw een welding of welding
/ mm plate/ mm ball/ mm ball/ mm
0.324 0.35 0.80 0.253
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Fig. 1 Overview of PBGA sample
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Fig.2 Morphology of sample without underfill
(500 cycles)
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Fig. 3 Morphology of samples without underfill
(1000 cycles)
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Fig. 4 Comparison of microstructures of samples (2 000 cycles, no underfill)

(a) —Component side; (b) —Substrate side
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Fig.5 Fractograph of samples without
underfill (2 000 cycles)
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Fig. 6 Fractographs of different solder ball
(a) —Outer solder ball; (b) —Inner solder ball
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Welding reliability of plastic ball grid array component

ZHANG Lrji, WANG Li, GAO Xia, XIE Xiao-ming
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Shanghai Institute of Microsystem and Information T echnology,

Chinese Academy of Science, Shanghai 200050, China)

[ Abstract] Failure mechanism, as well as failure cycles of two groups of plastic ball grid array( PBGA) samples (with/ without un-
derfill) under thermal cycling conditions in the range of — 40 C~ 125 C, were presented. The experiment results show that underfill
can improve the thermal cycle life of PBGAs drastically, from 500 cycles to over 2 000 cycles. Highly concentrated stress and strain
induced by the mismatch of thermal expension coefficient between the BGA component and the printed circuit board, coarsened grain
and two kinds of intermetallic compounds (Ni3Sn,/ NiSnj) which formed during reflow and thermal cycle and their negative effects on
the reliability of solder joints were discussed. It is found that the initiation and propagation of micro-crack are caused by all the three

factors above. The initiation of the crack and direction of its propagation were also presented.
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