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Abstract: Spot quality can directly affect the measuring accuracy of laser displacement sensor. In order to im—

prove the imaging quality of sensing probe optical system for the laser displacement sensor a four-piece micro—

optical system for sensing probes is designed. Based on the ideal imaging we analyze the law of energy transfer

in the optical system compare the sensitivity of the photoelectric detector and use the optical design software

ZEMAX to realize the design of the micro-optical system of the laser displacement sensor. Through theoretical
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calculation and analysis the size of the aperture of the sensing probe is strictly controlled and the optical sys—

tem is optimized. As a result the maximum radius of spot is 3.226 pm

the value of Modulation Transfer

Function( MTF) is over 0. 5 when the spatial resolution is confined within the boundary of 120 Ip/mm the er—

ror of Ray Fan is 5 pm or less and the maximum distortion is less than 0. 185 9%. The optical system has a

good imaging effect so that the laser displacement sensor detection system can meet the imaging spot quality

requirements of the imaging system to ensure that the measurement accuracy of the sensor is better than 5 pm.

Key words: micro-eptical system; ZEMAX; spot quality

= MCU ( Micro
Control Unit) 21

1143

MCU

MCU

1416
o

1

1820
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Tab.3 Design data of optical system
Surf: Type( Standard) Radius Thickness Glass Semi-Diameter
OBJ Infinity Infinity Infinity
1 Infinity 9.180 4.958
2 6.594 2.052 H-BAK6 3.879
3 -83.870 0.013 3.658
4 7.518 1.080 H-BAK6 3.202
5 12.836 1.083 2.841
6 -20.960 0.689 ZF1 2.370
7 4.259 0.726 1.945
STO 9.525 1.899
9 109.876 2.050 H-BAK6 3.222
10 -11.405 12.058 3.344
IMA Infinity - 2.783
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Fig.10 Ray Fan of system
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Fig.8 Output spot diagram of optical system
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