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Effects of stylus tip radius on the measuring error in surface topography

A EEA

measurement by contact stylus profilometer
Ki-Hwan Kwon®, Nahm-Gyoo Cho"*

ABSTRACT

This paper describes the effect of the stylus tip size on the measuring error in surface topography
measurement. To analyze the distortional effect of an actual surface geometry originating from the finite
stylus size, the surface is modeled as a sinusoid and the stylus tip as a circle. The measuring error is
defined as the ratio of the standard deviation of a tracing profile and an original profile. It is shown that
this measuring error depends on the amplitude and wavelength of an original profile. In this paper, the
spectrum analysis is applied to investigate the distortional effect due to the mechanical filtering of the stylus
in the frequency domain. and, the cumulative power spectrum is applied to determinate the minimum
wavelength limits to be measured with the various stylus tip radius From these results, a new method to
select proper stylus tip radius is proposed.
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Fig.3 Generation of the measured data profile
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Fig.8 The relationship between stylus tip radius
and minimum wavelength
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