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Abstract

Cu/PET film composites were prepared by electroless copper plating method. In order to improve
adhesion between electroless plated Cu layer and polyester (PET) film, the effect of pretreatment
conditions such as etching method, mixed catalyst composition were investigated. Chemical etching and
plasma treatment increased surface roughness in decreasing order of Ar>HCI>0,>NH;. However,
adhesion of Cu layer on PET film increased in the following order: O;<Ar<HCI<NHas. It indicated that
appropriate surface roughness and introduction of affinitive functional group with Pd were key factors of
improving adhesion of Cu layer. PET film was more finely etched by HCI solution, resulting in an
improvement in adhesion between Cu layer and PET film. Plasma treatment with NH; produced nitrogen
atoms on PET film, which enhances chemisorption of Pd™ on PET film, resulting in improved adhesion
and shielding effectiveness of Cu layer deposited on the Pd catalyzed surface. Surface morphology of Cu
plated PET film revealed that Pd/Sn colloidal particles became more evenly distributed in the smaller size
by increasing the molar ratio of PdCl;: SnCL from 1:4 to ]1:16. With increasing the molar ratio of mixed
catalyst, adhesion and shielding effectiveness of Cu plated PET film were increased.
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Fig. 1. Flow chart of electroless copper plating on polyester film.
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Fig. 2. Scheme of lap shear sample preparation and
testing.
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Fig. 3. AFM images of PET film prepared by various etching conditions; (a) control, (b) HCI, (c) Oz plasma, (d) Ar

plasma, and (e) NH; plasma.
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Table 1. Effect of Etching Medium on RMS Roughness
& Lap Shear Strength of Cu Plated PET

Etching medium “RMS #*Lap shear
Roughness(A) strength(N)
Control 13.1 _
HCI 417 1200
02 19.4 95.4
Ar 515 113.8
NH; 14.7 154.4

*RMS roughness as a function of various etching medium
measured by AFM.

**Lap shear strength for copper plated PET film as a
function of HCI, NaOH solution and plasma treatment
using various gases at RF power of 75W for 20 min with
1:16 molar ratio of PdCl, : SnCl; catalyst.
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Fig. 4. XPS survey spectra of control (a) and plasma
treated PET films (b) at RF power of 75W for
20 min with NH,.
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Fig. 5. Voltamograms on Pt electrode with various
catalyst solutions.
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Fig. 6. FE-SEM microphotographs of deposited Cu
particles on NH: plasma treated PET film
after catalyzed with various molar ratio of
PdCI; : SnCl; then accelerated with HCI.
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