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Design of the controller of the micro-positioning system for large
diffraction grating ruling engine

Mi Xiaotao Yu Hongzhu Gao Jianxiang Yu Haili Zhang Shanwen Qi Xiangdong
( Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033 China)

Abstract: Aiming at the problem that the opendoop control positioning accuracy of diffraction grating ruling engine
does not meet the requirement of the specification the controller of the micro-positioning system was designed under
the existing state and structure conditions of the diffraction grating ruling engine. Firstly the diffraction grating rul-
ing engine is introduced the micro—positioning system of the diffraction grating ruling engine and its positioning accu—
racy specification are analyzed. Then using the system identification method the frequency sweep experiment of the
micro-positioning system is designed and its mathematical model is established. And then on the basis of the exist—
ing mathematical model a design method is proposed which uses the actual measurement data and MATLAB/Simu-
link software to design the controller with simulation and trial. Using this method the controller that meets the re—
quirements of the specification was designed. Finally the designed controller was applied in the micro—positioning
system and the simulation ruling experiments were conducted. The experiment results show that the designed control—
ler basically meets the positioning accuracy specification requirement of the micro-positioning system; the peak-peak
error is less than 40nm and the RSM error is slightly larger than 2.8 nm in total.
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Fig. 9 The actual measurement data
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Fig. 10 The simulation results of the measured data
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