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Evaluation of the Mechanical Stability of Insulating Layer Formed on the Surface of Nickel-
Plated Conductive Particles Prepared by Heterocoagulation and Thermal Fusion (!Graduate
School of Engineering, Chiba University) OTomonao Naruhashi,' Tatsuo Taniguchi,' Takashi
Karatsu'

Since the flat panel displays have become increasingly high-definition, the conductive
particles applied to the anisotropic conductive films need to be covered with an insulating layer
to prevent electrical shorts. In this study, we synthesized the polymer shell particles carrying
cationic phosphonium groups by emulsifier-free emulsion polymerization. An insulating layer
was constructed on the surface of nickel-plated conductive particles by heterocoagulation
between the nickel-plated core particles and the polymer shell particles and successive thermal
fusion. The size of polymer particles could be controlled by the feed concentration of 4-
(vinylbenzyl)triethyl phosphonium chloride. The nickel-plated conductive core particles were
uniformly covered with the polymer shell particles by mixing particles in aqueous solution of
NaCl (5§ mM) at 30 °C for 6 h. The compressive displacement up to the detection of the
connection resistance by a micro-compression tester increased with an increase in the shell
particle size, indicating that the mechanical stability of the insulating layer was improved.
Keywords : Emulsifier-free Emulsion Polymerization; Heterocoagulation,; Nickel-plated
Conductive Particles; Polymeric Particles, Insulating Layer
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Figure 1. The conductive nickel-
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