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Research on 6-DOF Micro-motion Stage With Sub-nano Level Resolution
Chibin Zhang, Qiangxian Huang, Guangpu Wang, Baolin Cheng, Fan Zhang, Rongjun Cheng, Liansheng Zhang”
(Anhui Province Key Laboratory of Measuring Theory and Precision Instrument, School of Instrument Science and Optoelectronics

Engineering, Hefei University of Technology, Hefei 230009 , Anhui, China, Iszhang@hfut.edu.cn)

Abstract: A micro-motion stage for the demand of nano-positioning accuracy in ultra precision fabrication and

measurement is briefed in this paper. The stage is designed as a high-rigid and simple structure with an internal
hollow, adopting series-parallel hybrid driving mode with piezoelectric actuators and flexible hinges to achieve
6-DOF precision feed. The motion control system is based on ARM. The experimental results show that the
displacement stroke of the stage in X, Y, Z axis is 20pum, 20pum and 37um, respectively with a resolution better than
0.5nm; the angular rotation stroke around X, Y, Z axis is 39", 33" and 27", respectively with a resolution better than
0.1". Compared with traditional ones, this stage has more degrees of freedom and higher resolution which accord
with the rising requirement in ultra-precision machining, nano level and even sub-nano level positioning and

attitude compensation for precision instruments.

Keywords: micro-motion stage; 6-DOF; sub-nano resolution; piezoelectric actuator; nano-positioning
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Fig.l. 6-DOF micro-motion stage
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Fig.2. Linear and angular displacement resolution of Y-axis
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