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Improving measurement accuracy of triangulation type optical sensor by detecting
normal vector to measurement surface
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In the surface shape measurement of silicon wafers, the effects of deviation
caused by the measurement principle of a triangulation optical sensor were verified experimentally
using an aspheric lens with a known shape. As a result, quantitative knowledge was obtained about
the relationship between the deviation and the tilt of the measurement surface.
Next, in order to construct an experimental environment of the triangulation optical system, a
simulation imitating the optical system was carried out, and it was shown to qualitatively match the
experimental results for the deviation mentioned above.
Finally, an experimental model imitating the measurement principle of the triangulation optical
sensor was constructed, and the changes in the measured values in response to changes in the
displacement and tilt of the measurement surface showed the same trends as the experimental and
analytical results mentioned above, confirming the validity of the configuration of the experimental
equipment.
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