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This thesis is a study of an improvement of precision as for inspection apparatus
to inspect of semiconductor devices. The apparatus using particle charged beam has
high resolution. However, the apparatus has three issues
(1) It is difficult to control temperature due to less thermal conductance
(2) It is difficult to use acceleration sensor due to avoid magnetics fluctuation.
(3) It is difficult to precise positioning due to varying dynamics in vacuum

environment.

As for (1), precise contactless temperature measurement and control system has been
developed. Mechanism of radiant heat in vacuum environment has been clarified.
Unknown input observer has been designed based on a model of radiant heat. After that,
feedback control system has been developed. As for (2), high precision active damping
system with variable parameter has been developed. Mechanism of coupled vibration
between electron beam column and vacuum chamber has been clarified. State observer
to observe vibration of electron beam column has been developed. The state observer
includes adjustable parameter. High precision active damping system based on the
state observer. As for (3), precision positioning system using friction drive type
stage has been developed based on disturbance observer which includes position
depending parameter. Changing of dynamics of a friction drive type positioning stage
in vacuum environment has been shown. Disturbance observer which observes dynamics
of a friction drive type positioning stage has been designed. After that, precise
positioning system in vacuum environment has been developed based on the disturbance
observer which includes position depending parameter. In addition, non—machine
testing support system has been developed because software equipped into the
apparatus is required high reliability and speedy development.




