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Experiment of the precision micro-positioning stage

C. S. Han{KIMM), S. Paeck(Choong-Nam Univ.), M.K. No(Choong-Nam Univ.), C. H. Lee(KIMM)

ABSTRACT

.The performance of the precision micro-positioning 4-dof stage is presented. The compact design utilizes the
monolithic mechanism to achieve the translation in the Z axis and rotation in the © z, © x and 6 y axes with high
stiffness and high damping. Hysteresis, nonlinearity, and drift of the piezoelectric effects are improved by incorporating the
sensors in a feedback control. Experiments demonstrate that the micro-positioning stage is capable of a 2nm resolution over
the travel range of 254 m in the Z axis , 0.017u rad resolution over the 170y rad in the © z and 0.011p rad resolution
over the 111p rad in the © x and © y axes. The cross-axis interferences among the axes are at a noise range. This stage
is available for positioning error compensation of the XY stage with large stroke.
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Fig.1 Schematic representation for micro-positioning stage

Fig.2 Picture of the micro-positioning Stage
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Fig. 3 Experimental Set-up
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Fig. 4 Noise level detected by sensor
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Fig.6 Creep characteristic of the © z stage
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Fig.11 Resolution output for stair input under the closed
loop control
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