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A new method for precision displacement measurement based on the heat-flow
detection by a micro thermal sensor combined with grating pattern structures

Shimizu, Yuki
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A new principle of a compact linear scale for displacement measurement, in
which a heat flow generated between a micro thermal sensor and precision three-dimensionla micro
pattern structures prepared on a scale surface is employed to read the scale displacement, has been
proposed. A reading head composed of several micro thermal sensors patterned on a glass substrate
has been fabricated based on the photolithography process. A prototype linear scale has been
developed by combining the reading head with a diffraction grating, and the experimental results

have demonstrated the feasibility of the proposed linear scale based on the detection of the heat
flow between the micro thermal sensor and a scale grating.
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100 mV/div.
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Sensor output

Sensor output 20 mV/div.
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Height 1 um/div.

(b Y-position 5 um/div.

Sensor output 10 mV/div. ~
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