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Preparation of Selective Conductive Copper Patterns by Direct-Writing
Combined with Electroless Plating

HOU Lei, ZHAO Hang, LYU Yinxiang
(Department of Materials Science, Fudan University, Shanghai 200433, China)

Abstract ; Highly conductive metal pattern was successfully obtained by the silicone coupling agent (3-amin-
opropyltrimethoxysilane) chemical modification method combined with selective copper electroless deposi-
tion on flexible cellulose paper substrate. Among them, the activation process of copper can be divided into
two processes including the adsorption of copper ion and the direct writing of sodium borohydride ink to re-
store the copper metal seeding. Fourier transform infrared spectroscopy (FTIR) and X-ray photoelectron
spectroscopy (XPS) analysis showed that after chemical modification, the amination reaction occurred on
paper substrate and the primary amine group was successfully grafted on the paper surface. A clear bound-
ary between metal and paper substrate was confirmed by scanning electron microscopy (SEM). Scotch tape
test method demonstrated so good adhesion between metal and paper that paper and metal cannot be sepa-
rated. XRD analysis showed that the obtained Cu patterns had a structure with Cu (111) preferred orienta-
tion, revealing an excellent electromigration resistance. The resistivity of copper patterns characterized by
the digital four-point probe was 10. 3pQ * cm.
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