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Development of High-Resolution Optical Rotary-Encoder

M.HATTORI K.YAMADA T.KUMENO K.KODATE

In order to realize the higher resolutional optical encoder, we need to make slits narrower. But, due to the
distortion of light wave front by diffraction, it becomes difficult to obtain sufficiently high signal to nosie
ratio S/N. To avoid this obstacle, we aimed to pass the light through narrow dlits by shaping microspots,
utilizing diffractive optical elements (DOE) that heve been improved in recent years. We have selected FZP
(Fresnel Zone Plate) as DOE to form matrix arrayed micro-focusing spots, and assembled it in a compact
rotary encoder. This paper describes the characteristics of FZP obtained by using LED light source and the
properties of this newly devel oped rotary encoder with FZPA (Fresnel Zone Plate Array).

Key Words: Fresnel Zone Plate(FZP), LED light, micro forcusing spot, signal contrast, intensity profile
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Changes of output signal from photodetector depending on resolution
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Schematic diagram of rotary-encoder using FZPA
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Structure of phase type diffraction lens
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Phase arrangement of FZP plate
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