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Fig. 1: SLAN plasma sources 
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Abstract 

Surface cleaning as an important step 
prior to workplace processing 
historically relies on the use of wet 

chemicals. Part of these such as 
fluorocarbons have been banned 
because of their detrimental effect on 
the environment. In the search for 
alternatives to date a combination of 
water-based preprocessing followed by 
a plasma treatment has been found to 
be most effective. This paper 
concentrates on the latter with a special 
focus on effectiveness and scaleability 
of high performance plasma sources. 

The process performances of two types 
of advanced plasma processors are 
compared: (i) a capacitively coupled 
13.56 MHz plasma processing unit 
(PPU-400) equipped with a 40 cm 
diameter RF table and (ii) a 2.45 GHz 
slot antenna applicator (SLAN II) with a 
67 cm diameter quartz plasma 
chamber. For the spatial 
characterization of plasmas in both 
reactors, axial and radial ion 
concentration distributions have been 
measured using a double Langmuir 
probe (DLP). For a power density of 4.8 
W cm−2 ion concentrations of 6 × 1010 
and of 4 × 1011 cm−3 were measured in 
the PPU-400 and SLAN II, respectively. 
Owing to energetic ion bombardment 
caused by RF self bias, the PPU-400 is 
especially suited for cleaning 
contaminated metal parts even if 
inorganic residues are present. 
Removal rates of up to 4.5 um min−1 
were achieved. In contrast, microwave 
excitation yields much more free 
radicals and excited atoms/molecules 
at reduced particle energies. 
Consequently non-biased work pieces 
are cleaned faster in the SLAN II 
reactor compared to PPU-400 when 
only organic debris is to be removed. 

A main challenge remains that, 
depending on the plasma excitation 
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parameters, the removal rates strongly 
vary with temperature and ion/radical 
concentration in both reactors. This 
leaves enough room for future reactor 
design and process optimization.  
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