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Preparation of Fe-Ni Alloy Film via Electroless Plating and Controlling Internal
Stress in Film
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The CTEs of the Fe-Ni alloys with from 55 mass% to 70 mass% Fe termed “
Invar alloys” are smaller than that of Fe or Ni. The Invar Fe-Ni alloy has the possibility of
reducing the thermal stress by matching the alloy’ s CTE with that of silicon and other substrate
materials for integrated circuit packaging. An electroless plating method has many advantages for
packaging. Therefore, we prepared Fe-Ni-B alloy films with various compositions via electroless
plating. The thermal expansion, stress and microstrucure of the films were evaluated with a change
in temperature. We estimate glycine may predominately coordinate in Ni2+ compared with Fe2+.
Electroless plating from Ni2+ complex 1ons whose ligand is glycine is faster than deposition
reactions from other stable complex ions. Therefore, we believe that the deposition of Ni was
increased by adding glycine to the citrate-pyrophosphate bath. The deposition rate of the Fe-Ni-B
alloy film with the desired Invar composition was improved.
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