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One—dimensional nano—positioning control system

Li Ruijun,Zhao Wenkai,He Yuantao,Huang Qiangxian
(School of Instrument Science and Opto—electric Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: A one—dimensional nano—positioning control system based on a controller using DSP (Digital
signal processor) chip was developed. The system was mainly composed of a driving stage, a miniature
Michelson interferometer and a DSP controller. The driving stage module included a linear stage, an
ultrasonic motor HR4 and a motor driver AB2. The HR4 and AB2 were used to drive the ceramic strip
adhered to the side of the linear stage by friction. The miniature Michelson interferometer was used to
detect the displacement of the stage. Both the PID control algorithm based on BP neural network and the
signal processing of the Michelson interferometer were finished by the DSP controller. The experimental
results show that the positioning accuracy of the nano-—positioning system is better than 10 nm within
20 mm range, and the standard deviation of repeated positioning is 7 nm. The positioning system has the
advantages of simple structure, high positioning accuracy, and can be used on the occasion of high—
precision positioning.
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Tab.1 Experimental test results

Displacement/mm
Times
1 6 10 15 20
1 0.999 997 5.999 998 9.999 990 15.000 005 20.000 005
2 0.999 999 5.999 998 9.999 990 15.000 003 19.999 996
3 0.999 996 5.999 995 9.999 996 14.999 993 19.999 996
4 1.000 006 5.999 996 9.999 993 14.999 996 20.000 007
5 1.000 003 5.999 998 9.999 994 15.000 001 19.999 992
6 0.999 996 6.000 007 10.000 002 15.000 005 20.000 007
7 1.000 001 5.999 995 9.999 995 14.999 997 20.000 008
8 0.999 998 6.000 003 9.999 996 14.999 998 20.000 001
9 0.999 999 6.000 001 10.000 001 14.999 998 19.999 992
10 0.999 997 5.999 996 10.000 003 14.999 996 19.999 998
Average value/mm 0.999 992 5.999 991 9.999 996 14.999 99 20.000 002
Standard deviation/nm 3 4 5 5 7
Maximum error/nm 6 7 10 5 8
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