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Abstract

The effect of the additionally applied electrical current on the adhesion strength between electroless Cu
and polyimide films was investigated. Peel tests were performed after applying electrical current within the
range from 0.1 to 100 mA for the duration from 1 to 30 minutes. Sample with more than 1 mA of additional
electrical current for 1 minute showed higher adhesion strength than that without additional electrical current.
However, samples with 10 mA of additional electrical current for more than 10 miniutes showed the degradation
of adhesion strength. Ra and RMS values of the peeled polyimide surface were proportional to the adhesion
strength though there were no significant changes in the morphology of the peeled surfaces with varied amount
and time-length of additional electrical current. Applying electrical current could increase the density of chem-
ical bonding, which results in increase of the adhesion strength between copper and polyimide. However,
in the case of applying additional electrical current for excessive amount or time, the degradation of the
adhesion strength owing to the formation of copper oxide at the interface could occur.
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Fig. 1. Schematic diagram of 180° peel test.
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Fig. 2. Peel strength between copper and polyimide films (a) as a function of the amount of applied electrical current
for 1 minute and (b) as a function of period of 10 mA of applied electrical current. A dotted line denotes the

peel strength of samples without additional current.

Fig. 3. AFM images of the peeled polyimide surfaces with various applied electrical current: (@) 0.1 mA, (b) 1 mA,

(c) 10 mA and (d) 100 mA.
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Fig. 4. Surface roughness (RMS and Ra) of the peeled polyimide (a) as a function of the amount of applied electrical
current for 1 minute and (b) as a function of period with 10 mA of applied electrical current.

Fig. 5. FE-SEM images of the peeled polyimide ((a), (c), (e)) and copper ((b), (d), (f)) surfaces as a function of period
with 10 mA of additional electrical current; (a), (b) 1 minute, (c), (d) 10 minutes and (e), (f) 30 minutes.
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Fig. 6. XPS atomic concentration of the peeled copper
surface with various applied electrical current.
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