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Nano-scale Positioning Sensor Utilizing Electro-Optic Effect of

Nematic Liquid Crystal and Its Application

Katsumi YOSHINO, Jyunya KOBAYASHI, Toshio OHSONO and Sadaaki KUWABARA

Center for Advanced Science, Osaka University
Yamada-Oka2-1, Suita, Osaka565-0871Japan

New type of precise positioning sensor and controlling device utilizing electro-optic effect of nematic
liquid crystal has been proposed and sucssesfully developed, which has accuracy of nano-scale, high speed
response and can be applied for various devices. Applications of this concept and device have been
demonstrated in precise positioning in actuators, linear servo-machine and a three-dimensional optical
micoroscope. They can be used in robots, control devices, precise processing, bio-engineering and scientific
instrument. This result also attracts attention as new types of application of liquid crystals.
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Fig 1. Servo system consisting of liquid crystal position sensor
and actuator.
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the address of liquid crystal absolute linear scale
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Table 1. Specification of liquid crystal position sensor.
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Fig 4. Detection of direction to move by the positioning sensor.
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Fig 5. Setup of liquid crystal position sensor applied
to linear stage system.
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Fig 6. Converter transforming to control signal
in the position sensing device.
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Fig 7. Result of experiments of measuring moving position.
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Fig 8. Evaluation of the reproductively of sensing position
at 6mm point.
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Fig 9. Evaluation of the reproductively of sensing each position.
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Fig 10. Block diagram of electronics of the position sensor unit.
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industrial material.
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Fig 13. 3D-image of result of application to measurement of

shape after doubly-exposed on the surface of

photo sensitive polymer by optical interference.
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