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Abstract: To improve the curing method of anisotropic conductive film (ACF) at low temperature, it was
studied to replace the thermal latent curing agent of imidazole compounds by the curing agent of cationically
initiating type. Thermo—mechanical properties such as glass transition temperature, storage modulus,
and coefficient of thermal expansion were investigated for the analysis of curing behavior. The reliability
of ACF were observed in thermal cycle and high temperature—high humidity test. ACF using cationic
initiator showed faster curing, lower CTE, and higher 7, than the case of using imidazole curing agent,
which is important for the high temperature stability. Furthermore, ACF using cationic initiator maintained
a stable contact resistance in reliability test, although it was cured at low temperature and fast rate. With
these results, it was confirmed that the curing method of epoxy had great effect on thermo—mechanical
properties and reliability of ACF.
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Figure 1. Schematic showing the bonding procedure of typical
anisotropic conductive adhesives.
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Figure 2. Chemical structures of epoxy resins and curing agents.
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Table 1. Formulation Recipe of ACF Prepared and Tested in
Thermo-Mechanical Analysis

ACF—-A ACF-B wt%

Epoxy resin DGEBA DGEBA/CAE 50
Curing agent EMI BPH

Thermoplastic resin 37

Conductive particle 5

Additive 8
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Figure 3. ACF bonding procedure.
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Figure 4. Dynamic and isothermal DSC thermograms of ACF—
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Figure 5. Dynamic mechanical analysis curves of the prepared
ACFs: (a) dimensional change; (b) storage modulus; (¢) tan 8.
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Figure 6. FTIR spectra change before (a); after (b) bonding at
various conditions and the analyzed degree of cure (%) by
FTIR (¢).
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