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A Fracture Mechanics Approach on Delamination and Package
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Abstract

In order to understand the package crack emanating from the edge of leadframe after the
delamination between leadframe and epoxy molding compound in an electronic packaging of
surface mounting type, the M-integral and J-integral in fracture mechanics are obtained. The
effects of geometry, material properties and molding process temperature on the package crack
are investigated taking into account the temperature dependence of the material properties, which
simulates a more realistic condition. If the temperature dependence of the material properties is
considered the result of analysis conforms with observations that the crack is kinked at between
50 and 65 degree. However, in case of constant material properties at the room temperature it is
found that the J-integral is underestimated and the kink crack angle is different from the
observation. The effects of the marerial properties and molding process temperature on J-integral
and crack angle are less significant than the chip size for the cases considered here. It is suggested
that the geometric factors such as chip size, leadframe size are to be well designed in order to
prevent(or control) the occurrence and propagation of the package crack.
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Table 1 Material properties

k 0 C E v a
(W/m<¢) (kg/m?) (J/KgC) (Gpa) (ppm/C)
L/F Cu 196.6 8920 400 119.3 34 16.9
Alloy 1591 8300 502.44 167 .29 10.1
I 67 1820 1884 12.753 .25 16
Plastic
1I 1.46 2070 1170 16.3 3 27
Chip 153 2330 703 1655 .25 2.3

Table 2 Material Properties vs. temperature
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Table 3 Path independence of M-integral and
J-integral in analysis model shown in

Fig. 3
Domain M-integral J-integral
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Fig. T Temperature variation at crack tip with time.
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Fig. 11 J-integral vs. crack angle for two kinds of
leadframes. See Table 1 for material
properties(kink/main crack length: o/1=0.07)
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