
1 INTRODUCTION 
Having a clean substrate is paramount in achieving high yields in Plastic Electronics.  
In the Flat Panel Display industry it is reckoned that 80% of defects come from 
particles on the substrate. For vacuum deposition even sub-micron sized particles 
cause a significant  amount of pinhole defects in the functional coatings.  While a 
significant amount of scientific research has been carried out on removing particles 
from silicon wafers there is a need for greater understanding of the mechanisms of 
adhesion and removal of small particles from webs of plastic film where wet cleaning 
methods are not suitable. 
 
 
2 TRADITIONAL CLEANING  METHODS 
Current web cleaning practice is to use various combinations of brushes, vacuums, 
air blowers and ultrasonics as well as contact cleaning.  The efficiency of these 
cleaning methods differs enormously as does the environmental impact, in terms of 
noise and energy usage.  A major Japanese producer of optical coatings on films did 
a comparison study of the different methods which demonstrated that contact 
cleaning was the most efficient cleaning technology particularly for very small 
particles.   
 
3 CONTACT CLEANING 
Contact cleaning, as pioneered by Teknek, uses a specially formulated elastomer 
roller to run in contact with the surface of the material to be cleaned.  This elastomer 
roller directly touches the particles and removes them from the surface.  Running in 
contact with the elastomer roller is an adhesive roll which has the adhesive on the 
outside of the roll.  The particles on the surface of the elastomer roller stick to the 
adhesive surface and are permanently captured ready for disposal when the surface 
of the adhesive becomes saturated with contamination.  Meanwhile the elastomer 
roller is always clean when it touches the substrate. 
 
Contact cleaning can only work efficiently when the adhesion force holding the 
particle to the elastomer roller is greater than the adhesive force holding the particle 
onto the plastic foil and when the adhesive force of the adhesive roll to the particle is 
greater than that of the elastomer roller.  
 
 
4 ADHESION FORCES 
Several types of adhesion forces and many variable which impact them including 
materials of surfaces, particle sizes, electrical parameters, shape of particles 
 
Contact area is key to magnitude of adhesion force 
 
5 CONTACT AREA 
In relation to contact cleaning, pressure, deformation relativity of material parameters 
 
6 ROUGHNESS 
Associated with contact area nesting allows increase of contact area 
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