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Abstract

Order of Stress Singularities at Bonded Edge Corners with two or three dissimilar isotropic
Materials is analyzed. The problem is formulated by Mellin transform and characteristic equation
is obtained as a determinant of matrix considering boundary conditions. Roots of characteristic
equation are determined by numerical calculations with ward method, from which the order of
stress singularities is obtained. Applying the results to the electronic packaging, the order of
stress singularities at bonded edge corners is calculated as a various bonded edge angle with given
material combinations. Comparing the results, the optimal material combinations of bonded edge
corners and bonded edge angle to reduce stress singularity could be determined. It suggests that
the results are used to the basic design of electronic packaging reducing the stress singularity.
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Fig. 4 Roots of 4(p)=0 [Eq.(18)] as a various edge angle w for the plane strain condition at L/F

~EMC-Chip bonded edge corner,
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Table 1 Material Properties
Elastic constant| Poisson’s ratio
E(GPa) v
Cu 119.3 0.34
L/F -
Alloy 167 0.29
Plastic 1 12.753 0.25
EMC
Plastic 2 16.3 0.3
~ Chip 1655 0.25

where material properties are shown in Table 1
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=0 [Eq.(18)] as a various edge angle o for the plane strain condition at L/F

—EMC bonded edge corner, where material properties are shown in table 1
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Fig. 6 Roots of 4(p) =0 [Eq.(18)] as a various edge angle o for the plane strain condition at EMC
—chip bonded edge corner, where materia] properties are shown in table 1

Table 2 Recommended material combination and order of stress singularity at bonded edges (A, B and
C in Fig. 1) by using material properties in table 1

Recommend B Order of stress |Recommend
) Bonded edge . .
material Bonded edge corner angle singularity, edge angle
combination gl @ A(=1+p) w
B : L/F(Cu)/EMC (plastic 2) 90° 0.1915 90°
L/F (Cu) C : EMC (plastic 2)/ chip 90° 0.2150 90°
EMC (plastic 2)
chip A : L/F(Cu) 90 0.3293 .
/EMC (plaSth 2) /Chlp 45° 0.2626
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