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A Study on the Characterization of Electroless and Electro
Plated Nickel Bumps Fabricated for ACF Application
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Abstract: Nickel bumps for ACF(anisotropic conductive film) flip chip application were fabricated by
electroless and electro plating and their mechanical properties and impact reliability were examined
through the compressive test, bump shear test and drop test. Stress-displacement curves were obtained
from the load-displacement data in the compressive test using nano-indenter. Electroplated nickel bumps
showed much lower elastic stress limits (70MPa) and elastic moduli (7.8x10*MPa/nm) than electroless
plated nickel bumps (600-800MPa, 9.7x10MPa/nm). In the bump shear test, the electroless plated nickel
bumps were deformed little by the test blade and bounded off from the pad at a low shear load, whereas
the electroplated nickel bumps allowed large amount of plastic deformation and higher shear load. Both
electroless and electro plated nickel bumps bonded by ACF flip chip method showed high impact
reliability in the drop impact test.
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Fig. 1. 3D image of Ni bump
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Fig. 2. Phosphorus contents and resistivity of Ni films
deposited by electroless plating as a function of pH
in the plating bath.
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Fig. 3. Resistivity of Ni films deposited by electro plating
as a function of current density.
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Fig. 5. Stress-displacement curves of compressive test
Fig. 4. Schematics to show how to get stress-displacement using nano indenter for Ni bumps fabricated by
curve from load-displacement curve. electroless and electro plating.
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Fig. 6. Load-displacement curves of bump shear test for
Ni bumps fabricated by electroless and electro
plating.
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