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Electroless Nickel Deposition on Ultrathin Poly (methylacrylic
acid) Film for Through Silicon via Application

XIONG Lishuang, LIU Yang, HU Yaofang, WU Yunwen, LI Ming, HANG Tao"
(School of Material Science and Engineering , Shanghai Jiao Tong University , Shanghai 200240, China)

Abstract: To meet the rapid development in microelectronic technology and the continuous minimizing
devices, using ultrathin polymer films as insulating layers in three-dimensional electronic packaging
base on through silicon via is the new tendency. Hence, it is of great significance to explore a method for
metallization of ultrathin polymer films suitable for through silicon via. However, because of the extreme-
ly low surface energy and roughness of ultra-thin polymer films, deposition of dense metal layer on the
surface by electroless plating is of great challenge. Herein, by introducing aniline functional groups to in-
crease the adsorption of palladium ions, a uniform and dense nickel-phosphorus metal layer is deposited
on the surface of the ultra-thin poly (methacrylic acid) film by electroless plating. Chemical copolymer-
ization grafting method is applied to functionalize the surface of poly (methylacrylic acid) film with nitro-

benzene groups. Then, nitrobenzene groups are reduced to aniline functional groups. The electron lone
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pair donating nitrogen-containing aniline functional groups can form stable complex with palladium cata-

lyst. This approach can be extended as a general method for metallization of most polymer films and non-

conductive materials.

Keywords: ultrathin polymer film; electroless nickel plating; poly (methylacrylic acid) ; surface func-

tionalization; aniline
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