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Structure optimization and achievement of
sub-micron optical motion platform
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Abstract: In order to design a sub-micro platform driven by DC motor and reduce its motion errors as much as possible,
an method which was based on hybrid simulation by Simulink—M and a stribeck friction model, the impact of ball screw
and synchronous belt on the motion error was analyzed. The structure was optimized based on the analysis results and the
demand. The motion platform was tested with the EMAC 200 controller and XL-80 laser interferometer system. The
results show that the motion error is mainly affected by the ball screw’s lead, synchronous belt’s transmission ratio and
their accuracy. Error will reduce when the lead decreases, ratio increases as well as their accuracy is improved. The error
is within 1.5 pm when the displacement is 1 mm and a 50 nm actual resolution can be achieved for this platform. The
high-precision motion platform, as a complex nonlinear system, can be optimized based on hybrid simulation by
Simulink—M.
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Fig. 1 Control and transmission diagram of platform
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