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Abstract Palladium thin films of uniform and highly dense microstructure were prepared by the eletroplating method
using novel PdCl.- based plating bath. Principal variables taken into account in this study were the plating tempera-
ture and the current density. Electroplated Pd films were characterized for crystalline orientation, morphology and
hardness. The optimal temperature and current density were found be 50°C and SmA/cii, respectively. The measured
hardness value for the Pd films when prepared under the optimal condition was as high as 600kg/mm?® A correlation
study between variables and properties seems to indicate that the hardness was significantly affected by the micro-
structure, but not by crystallite orientation.
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Table 1. Bath composition and condition for Pd electro-
plating process.

Bath Composition & Condition

PdCl, 3g/t
Ethylenediamine 0.1 M
Phosphate 50-100 g/ £
Ammonium salt 50-100g/ ¢
Brightener 2-5me/ ¢
Current Density 2.5-10 nA/cn
Plating Time 20 min
Plating Temperature 30-50C
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Table 2. Color, morphology and thickness of Pd films at various temperatures and current densities.

Temp. Current density Morpholo Color Thickness
T
() (A /) pholosy ()
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Fig. 1. SEM micrograph of Ni/P underplate surface.
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(c) 7.5 mA/cn (d) 10 nA/cm

Fig. 2. SEM micrographs of Pd films electroplated at 30°C and at various current densities.

(a) 25 mA/cr (b) 5 mA/cr

(c) 7.5 mA/c (d) 10 mA/cw

Fig. 3. SEM micrographs of Pd films electroplated at 40°C and at various current densities.
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(c) 7.5 mA/co (d) 10 mA/cn

Fig. 4. SEM micrographs of Pd films electroplated at 50°C and at various current densities.
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Fig. 5. XRD patterns of Pd films electroplated at various temperatures and current densities.
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Fig. 6. Plots of cathode efficiency versus temperature and cur-
rent density.
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Fig. 7. Hardness of Pd films electroplated at various current
densities and at 50°C.
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