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By conventional electroless copper plating process and the following acid copper plating,
40 um thickness copper film was plated on polystyrene resin sulfonated by dipping in
concentrated H2S04. Adhesion strength of copper film on the resin was measured by a
peeling test as a function of treatment time of resin sulfonation and time elapsed after plating.
Both the copper and resin surfaces peeled off were studied by XPS, correlated with the
adhesion strength.

The sulfonic group (-SO3H) determined by XPS increased in amounts on the resin surface
with increasing sulfonation time. The appropriate treatment time resulted in good appearance
of copper plating. Adhesion strength of Cu film immediately after plating was weak to be
about 50-100 gf/cm; however, it increased up to 650 gf/cm after several days. In addition,
the intensity of ESCA spectra for Cu20 was found to increase with increased adhesion
strength, indicating the importance of the chemical state of interfacial metal oxide for
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adhesive film formation on the resin.
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Surface roughness (Ra, Rmax, Rz) and increase
in surface area of PS resins shaped by pressuring
with the emery papers.
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Process of Cu plating on PS resin.
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Changes in C/S atomic ratio of PS resin surface
with the sulfonation time in conc. H2SO4 at 50T.
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Effects of sulfonation time and temperature on

the appearance of Cu plating.

Texp,
B INE] W 40 50 60 70
0.5 - - - - o)
1 - - A A @)
3 - - O O A
5 - - O O A
10 - O O X X
20 - O X X X
30 A O X X X
45 O X X X X
60 O A X X X
120 A X X X X

~: no deposition, Airregular deposit, O: uniform deposit, A:small
number of blister, X :large number of blisters
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Effect of aging timé at room temperature on

adhesion strength of Cu plating on PS resin

sulfonated with various dipping time in conc.

H2S04 at 50°C. Open symbol; without pealing off

of copper plating, solid symbol; with pealing off of

copper plating on one side.
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Effect of sulfonation time on adhesion strength of
Cu plating on PS resin sulfonated in conc. H2S04
at 50C, as a function of aging time of plated PS
resin. Open symbol; without pealing off of copper
plating, solid symbol; with pealing off of copper
plating on one side.
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Effects of surface roughness of PS resins on
adhesion strength of Cu plating as a function of
aging time. PS resin was sulfonated in conc.
H2SO4 for 5min at 50C. Open symbol; without
pealing off of copper plating, solid symbol; with
pealing off of copper plating on one side.
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Changes in the color of peeled off Cu surface with
the aging time of Cu plated resin.
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Changes in ESCA spectra of peeled off Cu film
from PS resin with Ar etching time.
(Adhesion strength; 750g/cm)
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