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Abstract: Characteristics of electroplated Ni films such as grain size, resistivity, solder wetting angle,
and growth rate of intermetallic compound were evaluated as a function of electroplating current density.
With increasing the electroplating current density from 5 mA/cm? to 40 mA/cm?, the nodule size on the
Ni film surface decreased, grain refinement occurred, and resistivity increased from 7.37 puQ-cm to 9.13
nQ-cm. Compared with Ni film processed at 40 mA/cn?, Ni films electroplated at 5 mA/cm” and 10 mA/
cm? exhibited low resistivity, dense microstructure, and slow growth rate of intermetallic compound. Ni
films electroplated at 5 mA/cm?® and 10 mA/cm? are more suitable for Ni UBM application than that
fabricated at 40 mA/cm?.
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Fig. 1. SEM cross-sectional micrograph of Sn-3.5Ag-0.5
Cu solder cap reflowed at 250°C for 5 minutes on
Ni film electroplated at 5 mA/cm?.
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Fig. 2. SEM micrographs of surface morphology of Ni
films electroplated at (a) 5 mA/em?, (b) 10 mA/em?,
(c) 20 mA/cm?, and (d) 40 mA/cm®.
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Fig. 3. Broadening of (200) diffraction peak of Ni films
with increasing electroplating current density.
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Fig. 4. Resistivity of Ni films a function of the electro-
plating current density.
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Fig. 5. Wetting angle of Sn-3.5Ag-0.5Cu a function of the
electroplating current density of Ni films.
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Fig. 6. SEM cross-sectional micrographs of intermetallic
compounds formed by reflowing the Sn-3.5Ag-0.5
Cu at 250°C for 60 minutes on Ni films electro-
plated at (a) 5 mA/cm?, (b) 10 mA/em?, (c) 20 mA/
cm?, and (d) 40 mA/em’.
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Fig. 7. Growth rate of the interfacial (Ni,Cu);Sny inter-
metallic compound as a function of the electro-
plating current density.
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