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Abstract : An attempt was made for the application of porous reticular metal to a heat dissipation material in semi-
conductor process. For this aim, the electrodeposition of Fe/Ni alloy on the porous reticular Cu has been performed
to minimize the thermal expansion mismatch between Cu skeleton and electronic chip. Preliminary tests for the elec-
trodeposition of Fe/Ni alloy layer were conducted by using standard Hull Cell to examine the effect of current density
on the composition of alloy layer. It seemed that mass transfer affected significantly the composition of Fe/Ni layer
due to anomalous codeposition in the electrodeposition of Fe/Ni alloy. A paddle type stirring bath, which was
employed to control the mass transfer of electrolyte in the work, was found to allow the electrodeposition Fe/Ni
with a precise composition. TMA result showed that the thermal expansion of Fe/Ni alloy layer was much lower
than that of pure copper. From the tests of heat dissipation by using the apparatus designed in the work, the heat
dissipation material fabricated in the work showed the excellent heat dissipation capacity, namely, more than two
times as compared to that of pure copper plate.
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Table 1. Electrodeposition conditions for Fe/Ni alloy employed in
the work.

Nickel sulfamate 242.2 gr/L
Ferrous chloride 30 gr/'L
Composition of Boric acid 30.9 gr/L
Electrolyte Sodium dodecyl sulfate 0.5 gr/lL
Ascorbic acid 1 g/l
Sodium saccharin 2 gr/l
Temperature 50+5°C
pH o 25
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Fig. 1. Experimental apparatus for measurement of heat dissipation
of metal skeleton.
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Fig. 2. Variation of Fe content and current density with distance
from high C.D. edge in Hull Cell.
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Fig. 3. Effect of Hull current density on Fe content in Fe/Ni layer.
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Fig. 4. SEM observation of surface morphology of Fe/Ni layer from
Hull cell test. (distance from high C.D. edge : (a) 12 mm, (b) 52 mm,
{c) 92 mm)
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012 } B
0.10 |-
o]
0.08 F

0.04

0.02

Nomalized sample extension (mm})

T T

0.00

1 .
50 100 150 200 250 300
Temperature ( °C )

Fig. 6. TMA analysis of Fe/Ni layer obtained by electrodeposition.
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Fig. 7. SEM and EDS analysis of Cu skeleton electrodeposited with
Fe/Ni.
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Fig. 8. Heat dissipation profile of Cu skeleton depending on flow
rate of cooling air. (45 ppi, porosity 91%)
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Fig. 9. Heat dissipation of Cu skeleton electrodeposited with Fe/Ni
depending on porosity and flow rate of cooling air.
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