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Fig. 2 Optical system of wide grating and fine grating
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Fig. 3 Principle of the grating laser encoder
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Fig. 5 Principle of point light source diffraction and its use in
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Table 1 Performance of the linear laser encoder
Measuring Grating Signal )
performance . ) . Resolution Accuracy
dut range pitch pitch Interpolation (nm) (Hm)
e (mm) (Hm) (Hm) " "
Heidenhain LIP301 80 4 2 200 10 $0.25
Canon L— 104 100 1.6 0.4 40 10 $0.3
MITSUTOYO LH21 225 2 0.5 50 10 $0.4
Micro E 32 2 4096 0.5 f0.1
CIOM LLE- 100 100 2.4 0.6 256 2.5 $0.15
Table 2 Performance of the rotary laser encoder
» Measuring ~ Grating Signal ) ) )
performance . . Interpolation Resolution  Accuracy Size
range pitch pitch
product (sec.) (sec.) (‘sec.) (mm)
( degree) (sec.) (sec.)
Canon X- 1 360 23.04 5.76 80 0.072 1 110
Canon K- 1 360 48 16 16 1 6.6 P36x 48
Mico- E 360 16 4096 0.00195 133.5
CIOM LRE- 58 360 32 256 0.031 2.7 P58% 75
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Improving angle measuring precision and resolution of photoelectric
rotary encoders using diffraction interference technology

KONG Zhiyong, ZHAO Hong ying, XIONG Weir zhwo, Al Hua

( Changchun Instimte o Optics, Fine Mechanics and Physics,
Chinese Academy o Saences, Changchun 130022, China)

Abstract: Photoeledric rotary encoder, which is also called photoelectric angle position sensor, is a kind of digital
angle- measuring device combining with optics, mechanics and electronics. The photoeledric rotary encoder has been
used widely in the systems of fine angel- position measurement, digital control and digital display. The photoelectric
rotary encders wsing diffraction interference technology (shortened form laser encoder) is characterized by compad
structure, miniaturization, high accuracy and high resolution, and high frequency response. This paper analyzes a
few kinds of successful schemes of laser encoders, and also expounds new headway and the technology problems

concerned.
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