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Implementation and performance estimation of interferometer—type
linear scale with high-resolution
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Abstract

Position controls are very important in semiconductor manufacturing devices, machine tools, precision measuring
instruments, etc. to measure the distance of movement of moving objects in minute units and the accuracy of
measurement for the moving distance in these devices affect the performance of the whole devices. Therefore, in
those precision instruments, a sensing device that can measure the distance of movement with high-precision
resolution 1s required. Thus an optical encoder that has such advantages as easy digital interface, economical price,
and a resolution similar to that of laser interferometers can be used. In this paper, a interferometer-type linear scale
with easy digital interface and high-resolution has been set up and measured the distance of movement based on
the diffraction principle. Interference signals produced in this optical setup of the linear scale have been digitalized
through fabricated photodetectors and designed signal processing circuits.

A resolution of 0.5um is acquired from the experimental interferometer-type linear scale without for the movement
of scales any additional dividing circuits. It is shown that from this experiment a high-resolution distance
measurement device can be designed by a simple optical setup.
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