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Study on Electroless Nickel Plating of Non-Noble Metal Ion Activated
Silicon Surface
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(College of Basic Science, Tianjin Agricultural University, Tianjin 300392, China)

Abstract: NiCl, and CuSO, reagents were used as activation reagents respectively to prepare nickel
films by electroless plating on silicon substrates. The coating performance was studied by Tafel curve,
AC impedance spectroscopy, SEM and SPM. The results showed that both nickel ion and copper ion
could replace noble metal ion as activator for electroless nickel plating on the surface of silicon substrate.
The thickness of a single coating was about 4-7 pum, and the coating coverage ratio of the two activation

methods was 98.19% and 99.88 %, respectively. In terms of coating uniformity, thickness, flatness and
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smoothness, the activation performance of CuSO, was better than that of NiCl,.
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Fig.1 Polarization curves of coated specimen
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Tab.1 Fitted results of polarization curves

i E.JV Jooo/ (A-cm™)
NiCl, {1k —0.548 2.749x10°
CuSO,ififk -0.419 6.539x10”
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Fig.2 AC impedance spectra of coated specimen
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Fig.3 Fitted equivalent circuit diagram
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Tab.2 The parameters of equivalent circuit

ik R/(Q-cm?) CPE/(F-cm?) n R./(Q-cm?) wI(Q!'-ecm™s)
NiCl, i fk 1.504 2.899%107 0.8936 3646.0 2.419%107
CuSO, itk 1.488 4.752x107 0.8271 965.4 3.006x107
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Fig.4 SEM images of coated specimen
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Fig.6 SPM height analysis diagrams of silicon matrix and

coated specimen
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