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Design and Study a Six Degree-of-freedom Nanometer Resolution
Micro-Positioning Stage (2/2)
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Abstract

A parallel six degrees-of-freedom (6-dof)
nano-positioning stage were designed, fabricated, and
tested. Firstly a parallel 6-dof mechanism was
searched and analyzed. Using flexure hinges and wire
electric discharge machining to substantiation the
mechanism. The stage was driven by multilayer PZT.
Solid model system CAD and finite element analysis
CAE were chosen to design and analyze the
performance of the stage. Take the simulated results to
optimally design the dimensions of the flexibility
structures. Laser interferometer and PC were
combined to measure the performance of the system
including the static and dynamic characteristics,
resonance frequency. The nano-positioning stage has
maximum 8 pm translation rage, 8 nm resolution, and
maximum 200 prad rotation rage. Axis interferences

are less than 5 %.

Keywords: nano-positioning stage, parallel six
degrees-of-freedom mechanism, piezoelectric actuator
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