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Abstract
Anisotropic conductive adhesive film (ACF) is an interconnection material in electronic packages

such as connecting a LCD panel on a circuit substrate. It is expected to be a key technology for the

chip size packaging. The goal of our work is to provide an optimum design scheme to achieve the
best combination of the electrical performance and the mechanical reliability. This study presents

an evaluation technology for the delamination at connections using ACF. We utilized the stress in-

tensity factors of an interface crack between jointed dissimilar materials to evaluate the delamina-

tion strength of a connection. As the result, the residual stress of an interface between a chip and
ACF is higher than that between ACF and substrate. And also we investigated the mode dependence
of mechanical test, and found out that an interface crack between ACF and substrate was more af-

fected by mode II rather than mode I at high temperature.
Key Words: Anisotropic Conductive Film (ACF), Delamination Test, Stress Intensity Factor, Resid-

ual Stress
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Fig. 9 Coordinates system around an interface crack
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Table 1. Material properties (at room temperature; 25°C)
. E T, CTE (x107%/°C)
Material g
ateria (GPa) v 0) <7, ST,
Si chip 170 0.30 — 3 —
ACF (A) 1.84 0.38 126 100 800
ACF (B) 252 . 038 160 100 400
Substrate 16.5 0.20 158 11.6 14
Variations of Young’s module with temperature
ACF (A) ACF (B) Substrate
60°C 1.18 1.87 16.3
95°C 1.02 1.61 15.7
120°C 0.765 1.42 15.3
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Table 2. Stress free temperature: 7., (°C)

1st cycle 2nd cycle
Increase Decrease Increase Decrease
System A 94 135 133 137
System B 115 141 140 145

System A: Si chip~ACF(A)-Substrate
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Table 3. Stress intensity factors of an interface crack caused by residual stress

System A (T, =94°C) System B (7%, =115°C)
Specimen K (MPavm)
25(°C) 60(°C) 95(°C) 25(°C) 60(°C) 95(°C)
Opening Chip K 0.068 0.023 — 0.114 0.055 0.017
Ky —0.147 —0.056 — —0.229 -0.118 —0.039
K; 0.162 0.061 — 0.256 0.130 0.042
Delamination Sub. K 0.062 0.022 — 0.100 0.050 0.016
Ky 0.068 0.028 — 0.102 0.054 0.018
K, 0.092 0.036 — 0.143 0.074 0.024
Lap Joint Chip K, 0.065 0.026 — 0.110 0.055 0.018
Ky -0.124 —0.047 — —0.189 —0.096 —0.032
K; 0.140 0.054 — 0.219 0.111 0.036
Test Sub. K 0.057 0.022 — 0.087 0.045 0.015
Ky 0.051 0.022 — 0.072 0.040 0.014
K; 0.076 0.031 — 0.113 0.061 0.020
Bending Chip K 0.007 0.003 — 0.008 0.006 0.002
Ky -0.082 —0.031 — —-0.136 —0.066 —0.022
K; 0.082 0.031 — 0.136 0.067 0.022
Test Sub. K 0.028 0.012 — 0.039 0.022 0.007
Ky 0.049 0.021 — 0.070 0.039 0.013
K; 0.056 0.024 — 0.080 0.045 0.015
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Fig. 13 Mode dependence of stress intensity factors
at delamination (25°C)
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