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Abstract

This project proposes research results
on the "System Mechanism and Six-
Degree-of-Freedom Error Measurement”
that is the second sub-project of the group
research topics "High Precison Pos-
tioning Stage". In the first year, we had
done the static and dynamic analysis for
the total structure frame, and performed
the tests of the optical measurement sys-
tem for single-axis motion. In the second
year, we had done the static and dynamic
analysis for the total structure frame, and
performed the tests of the optical meas-
urement system for dual-axis motion. In
this year, the topics are to fabricate the
system mechanism and integrate the
coarse stage, the fine stage and the six-
degree-of-freedom system. This project is
fully cooperative with other two sub-
projects to ensure its integrity during
the development.

In this year, the detail design of the
stage had done. The fabrication and as-
sembly of the total structure frame, the
air-bearing and the components had ac-
complished. The six-degree-of-freedom
measurement system had been mounted
on the dual-axis moving stage. Such sys-
tem has the capability to measure simul-
taneously six motion errors of an X-Y
stage, including two linear positioning
errors, a vertica straightness error, a
horizonta straightness error, a yaw error,



a pitch error, and aroll error. Finally, by
integrating the other sub-projects, the
system mechanism and six-degree-of-
freedom measurement system for the high
precision stage have been achieved.
Keywords:. structural optimization, error
budget analysis, micro-positioning stage,
X-Y stage, six-degree-of-freedom error,
laser Doppler displacement measurement,
motion accuracy
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