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Title 
Industrial characterization of nano-scale roughness on polished surfaces 

Abstract (250 words) 
Manufacturing of nanostructured polymer devices set strict demands on the smoothness of the mold 

master. High quality polishing of the manufacturing master is obtainable with present industrial polishing 
methods, but only few instruments allow in-process characterization of the samples. 

In this work, we compare three optical methods for characterizing nanoscale roughness: a laboratory 
scatterometer measuring the angular distribution of light scattered from a surface, a confocal 3D optical 
profiler, and an industrial scatterometer called an OptoSurf, which is designed for in-situ characterization. 

The roughness parameters evaluated are: the root-mean-square height (Rq), defined in the ISO 4287 
standard, and the variance of the scattered light distribution (Aq), defined in the German VDA2009 
standard.  

We present a relation between the Aq value measured by the OptoSurf and the ISO standardized Rq 
parameter. Such relation has not been shown before, but it enables a fast characterization of surface 
roughness, with an industrial applicable tool. The analyzed samples are made using different methods and 
therefore have different roughness profiles, hence the presented relations are expected to be valid for 
most steel surfaces made by a directional processes, such as milling, grinding, or unidirectional polishing. 
An overview illustrating the conversion from Aq to Rq is seen in the attached figure. 

Additionally we present a study of the theoretical and empirical changes to the angular scattering 
distribution, if the sample surface is not properly cleaned but contains a thin liquid film. 
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