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Abstract

In this study, the polycarbonate surface was treated by O: / Ar gases plasma for the enhancement of

adhesion with Cu electrode. From the point of view of hydrophilicity and the functionality, the micro- roughness, new

functional groups and oxygen content of the polycarbonate surface were increased by the O. / Ar gases plasma treat-
ment. The Cu films deposited on the as-received polycarbonate were easily detached while, after the O, / Ar gases
plasma treatment the adhesive Cu films on polycarbenate could be obtained. These results can be explained that the
polycarbonate had a hydrophilic surface with uniform micro-roughness and new functional groups by O. / Ar gases

plasma treatment. Therefore, O, / Ar gases plasma treatment is a promising method for improvement of adhesion be-

tween polycarbonate and Cu electrode.
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Fig. 1. Schematic of plasma surface treatment and sputter
system,
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(b) Polycarbonate after O, / Ar plasma treatment

Fig. 2. SEM surface of polycarbonates (10,000 % ).(a) polycar-
bonate before plasma treatment (b) polycarbonate after O, /Ar
plasma treatment.
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(b) Polycarbonate after O,/ Ar plasma treatment

Fig. 3. AFM surface morphologies of polycarbonates (10 sn X
10 /m). (a) polycarbonate before plasma treatment (b) polycar-
bonate after O, /Ar plasma treatment.
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Fig. 4. Molecular structure of polycarbonate(PC).
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Table 1. Comparison of peak areas with references using Cls spectrum fitting of peaks in Fig. 5 obtained from polycar-

bonate without plasma treatment.

aromatic %t C-CHC-Ha% C-02% -0-(C=0)-0- 2%
(284.5€eV) (285 eV) (286.2 V) (290.4 V)
Fig. 52} =4 «] 52.29 % 34.16 % 10.54 % 3.01%
Reference'® 59.00 % 22.00 % 11.00 % 8.00 %
Table 2. Comparison of peak areas with references using
Ols spectrum fitting of peaks in Fig. 6 obtained from poly- oy Si
carbonate without plasma treatment.
C-0=2% C=0%
(533.95eV) (532.35 V)
Fig. 62 @4 u] 55.89 % 4411 % Q /Ar Plasma
C:0=8064:19.36
Reference'® 66.00 % 34.00 %
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Fig. 5. Cls XPS spectra of the untreated PC film and the PC
film after O, / Ar gases plasma treatment.
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Fig. 6. Ols XPS spectra of the untreated PC film and the PC
film after O, / Ar gases plasma treatment.
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Fig. 7. SEM surface of Cu thin films after peel test (500 x ). (a)
Surface of Cu thin film on polycarbonate without plasma treat-
ment (b) Surface of Cu thin film on polycarbonate with O, /Ar
plasma treatment.
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Fig. 8. SEM surface of Cu thin films (500 x). (a) Spray specimen on pristine PC before peel test (b)
Spray specimen on pristine PC after peel test spray (c) Sputter specimen on PC by O; / Ar plasma
treatment before peel test (d) Sputter specimen on PC by O/ Ar plasma treatment after peel test.
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Fig. 9. SEM surface of Cu thin films made by Spray method and Sputter method. (a) Surface of Cu
thin film by spray method (b) Surface of Cu thin film by sputter method after O, / Ar plasma treat-
ment (c) Cross-section of Cu thin film by spray method (d) Cross~section of Cu thin film by sputter

method after O, /Ar plasma treatment.
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