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Research on the Application of H .. Control in the ZTT Motion Platform
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Abstract The Z-Tilt-Torsion (ZTT) precision motion platform is a core component of semiconductor in-
spection equipment, and its control performance directly affects the yield of semiconductor inspection.
Due to the fact that the ZTT precision motion platform is a multi-axis motion platform composed of
flexible hinge guides, the nonlinearity and disturbance problems inherent in the system pose challenges
to the design of controllers. Therefore, the research on the controller for the ZTT precision motion plat-
form is very important. Currently, the existing controllers mainly include Proportional-Integral-Deriva-
tive (PID) control, sliding mode control, and H .. controller. Among them, when the system is subject
to strong external disturbances, the performance of the PID controller will decline, which may even lead
to system instability. Although the sliding mode controller can solve the problem of external
disturbances, its switching characteristics make it very sensitive to high-frequency noise and measure-
ment errors, which may amplify these disturbances and make it difficult to implement in practical appli-
cations. To solve the above problems, this paper adopts the H.. control method and designs an H .. con-
troller to make the closed-loop function of the system meet certain H.. norm constraints, thereby ensu-
ring the stability and performance of the system. Through experimental methods, the effects of PID
control and H .. control were compared. The results show a good suppression effect on external disturbances

and could effectively suppress the fluctuations of the motion platform caused by disturbances.
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Table 1 Response data of comparative experiments
il Jr ik PID # ki H_ #4#i
R, (mean) /nrad 1 0.258
R, (peak) /nrad 925 664
R, (rms) /nrad 141 73.4
R, (mean)/nrad 1. 36 0.33
R, (peak) /nrad 739 676
R, (rms) /nrad 107 83.5
Z (mean) /nm —8.82e—3 —2.08e—2
Z (peak) /nm 50. 3 42
Z(rms) /nm 6.14 4.17
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