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Prediction of crack propagation path in IC package by BEM
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Abstract

Applications of bonded dissimilar materials such as IC package, ceramic/metal and resin/metal bonded
joints, are very increasing in various industry fields. It is very important to analyze the thermal stress
and stress singularity at interface edges in bonded joints of dissimilar materials. In orer to understand
the package crack emanating from the edge of Die pad and Resin, fracture mechanics of bonded
dissimilar materials and material properties are obtained. In this paper, the thermal stress and its
singularity index for the IC package were analyzed using 2-dimensional elastic boundary element
method. Crack propagation angle and path by thermal stress were numerically simulated with boundary

element method.
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Fig. 1 Model of BEM analysis for IC package
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Table 1 Mechanical and physical properties

of materials

Mechanical i
roperties {Young’s Poisson's gget{lﬁ‘”eﬂlt
modulus| ratio, erma
Specimen E(MPa) y | GXpangion,
Imaterials a(107/TC)
Si Chip 102 0.3 3.0
| DiePad | 015 03 5.0
Resin 0015 | 03 0.3
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Table 2. Stress singularity factors

Stress singularity
Point — faptor
L
A 0.2409 0.2512
B 0.233] 0.2109
C 02114 0.1954
D L 02247 0.1475
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Table 3 Stress intensity factors for r/L

Crack length stress intensity
factor
r/L K, (MPa \/r—n) K; (MPa \/r—n)
0.1 3.11 591
0.2 4.73 8.32
0.3 7.17 11.11
0.4 9.12 13.33
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Fig. 4 Stress intensity factors K, for r/L
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5 Stress intensity factors K, for r/L
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Table 4. Initial crack propagation angle for point A

Stress intensity Crack

factor propagation

K. (MPa \/J_n) Ko (MPa \/-m) angle (6 o)
1.2 2.9 -63.357°

Fig. 6 Crack propagation angle(® o) and direction

for an interface crack.
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Fig. 8 BEM simulation of crack propagation path
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Fig. 9 Flow chart for strength evaluation and
crack propagation method for IC package
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