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High Resolution Coaxial Displacement Sensor Using
Small Diameter Fiber for Thickness Measurement

HAYAKAWA Masayuki, KIMURA Kazuya, FUJIWARA Naoki and MORINO Hisayasu

In in-line thickness inspection of glass and film for displays, there is a need for a sensor that is easy to adjust
during installation and can stably measure even when tilted due to fluttering or wrinkling during transport. A
fiber coaxial displacement sensor based on the chromatic confocal method has been released which replaces
the triangulation distance measurement method that has been the mainstay of displacement sensors. The fiber
coaxial displacement sensor is resistant to inclination on glossy surfaces, which has been a problem in the past.
However, in order to measure the thickness as thin as a film with a coaxial displacement sensor, it was necessary
to reduce the core diameter of the fiber inside the sensor, but this was problematic due to a decrease in light
intensity and high wavelength dependence at the fiber coupler. Therefore, we utilized a laser-pumped light
source and optical filter coupler for visible range to realize measurement of a transparent film as thin as 15 um.
This coaxial displacement sensor with improved thickness resolution is expected to reduce the time and effort
required for installation and adjustment in in-line thickness inspection, and to ensure stable measurement during

transport.
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