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Abstract
Adhesive joints are widely used in semiconductor packaging because of their light weight, low price,

and high productivity. A recent study showed that the adhesive strength can be expressed as a constant

value of the intensity of the singular stress field (ISSF) appearing at the interface end. However, since

adhesive structures have complex three-dimensional geometries, it is necessary to find out where the

debonding starts in relation to the ISSF to ensure product reliability. In this study, therefore, fundamental

prismatic butt joint specimens are investigated considering the ISSF distribution along the interface cir-

cumference. It is found that most of the debonding starts from a point on the interface side except the

interface corner where the peak ISSF appears in a limited region.
Key Words: Adhesion, Interface, Intensity of Singular Stress Field, 3D Butt Joint, Fracture Surface
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(a) Prismatic butt joint
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Fig. 2 Dimension of specimens
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Table 1. Material properties of adhesive and adherend

26),27)

Material Young's modulus £ [GPa] | Poisson’s ratio v o B A
Adherend S35C 210 0.30
. - 0.969 0.199 0.685
Adhesive | Epoxy resin 3.14 0.37

Interface outer edge

Interface outer edge

(a) Coarsely meshed model (b) Finely meshed sub-model

Fig. 3 Analysis model
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Fig. 4 Prismatic butt joint model with fillet considered in
this study
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Table 2. Mesh independency of FEM stress ratio (p/W = 0.01, A/ W = 0.0236)
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Crack origin

Crack
Crack origin
origin

(a) W/W = 0.00394 (h = 0.05 mm)

E-)

Crack
origin

(b) W = 0.00787 (h= 0.1 mm) origin

Crack origin

(c) WW = 0.0236 (h = 0.3 mm)

Crack origin

Crack
origin

Crack/on'gin Crack origin

(e) WW = 0.0787 (h= 1.0 mm)

Fig. 5 The fracture surface in the Suzuki’s specimens
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Crack origin

(f) AW = 0.157 (h = 2.0 mm)

Crack origin

| Crack
origin

(g) WW = 0.394 (h = 5.0 mm)

Fig. 5 (Continued)
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(b) ISSF for 0.45<y/W<0.5

Fig. 6 ISSF distributions by varying adhesive thickness
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Fig. 7 Critical ISSF distributions by varying adhesive thickness
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