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Corrosion protection of copper surfaces  by atmospheric pressure plasma jet
treatment 
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Copper is used in many electronic circuit boards due to its good electric properties. To

prevent degradation processes under atmospheric condition, usually thick polymer

coatings are applied for corrosion protection. The application and curing of a polymer

coating requires consumption of chemicals, time, energy and space. Another

disadvantage is the low heat conductance of the coating.

Therefore we studied the use of an atmospheric pressure plasma (APP)-jet system

(Plasmatreat) for the pre-treatment and deposition of thin protective coatings of

approximately 550nm in thickness on copper tracks of circuit boards as an alternative

process. The plasma source is operating in the non-thermodynamical equilibrium

regime.

The plasma pre-treatment before deposition plays a key role for the adhesion of the

plasma polymer coating to the copper surface. The influence of oxidative and reductive

plasma pre-treatments on the surface chemistry of copper substrates as well as on the

defect formation of subsequently deposited plasma polymer coatings have been

studied in detail. Scanning electron microscopy and x-ray photoelectron spectroscopy

have been used to characterise the plasma induced modification of the copper surface.

Beside the removal of organic contaminations, the modification of the copper surface

oxide led to significantly improved protection properties of the coating by H

2

 or O

2

plasma.

A test method using droplets of silver nitrate (AgNO

3

) -solution has been used for the

evaluation of the corrosion protection properties of the plasma polymer coatings. The

method allows to detect defects in the plasma polymer coating by the precipitation

silver micro particles at the defects, that is detected by light microscopy within one

hour. The combination of reductive plasma pre-treatment and plasma polymer coating

deposited by the use of HMDSO show good protective properties in this droplet test as

well as in standard industrial corrosion tests for electronic devices.
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