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X E Study on Nano-Meter Order High Precision Linear Stage Usin
Piezoelectric Linear Motor

In the semiconductor industry, the microfabrication and the evaluation technology of
LSI is falling into the situation in which it cannot catch up with marketing needs,
because there are a lot of various problems. Making a linear stage for the wafer
transportation that is the key equipment of the semiconductor manufacturing highly
accurate is an important problem. The purpose of this research examines good and bad
points of a piezo-electric motor as driving source of a linear stage, and added the
improvement to the weak point while making the best use of the merit. The merit of the
ultrasonic linear motors is that they are completely nonmagnetic, compact and can be
operated in vacuum, and they generate a holding force that maintains the stage position
without consuming electric power additionally. The weak point is to have heat
generation oppositely in no small way, and not to obtain the reliability of long-term use
by wear-out.

In this research, while considering these backgrounds, we examined the piezoelectric
motor from the view of wear-out and heat generation. To safisfy a wide demand of the
market, we classified the piezoelectric motor into non-resonance type and a resonance
type. So we make the best use of each merit and have improved the weak point.

We examined the improvement of the structure of each motor etc. , improved each
feature, and obtained the following results.

Concretely, Amount of minimum step:20nm, Positioning accuracy : +0.5nm,
Stage following error - 4~5 nm , Stage vibration : 7.5 nm p-p, Stage stability : 2nm,
Heat generation : less than 1 °C (30%)

We confirmed the performances are satisfied, after using these motors for a long term,

nevertheless the wear-out and heat generation.
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