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Development of Nano-Probe System for Nano-CMM (Coordinate
Measuring Machine with nanometer Resolution)

Kiyoshi TAKAMASU* and Ryoshu FURUTANI**

ABSTRACT: Recently industrial parts have been smaller in size of sub-micrometer order.
Therefore it is needed to measure small mechanical parts in high accuracy. For this purpose, we
have developed Nano-CMM (nanometer Coordinate Measuring Machine). For probe system on
Nano-CMM, a novel optical sensing system has been developed to measure 2D position of a
spherical target. It measures the displacement of the sphere center by non-contact method. The
series of tests shows that the optical sensing system reliably ensures 2D movement of the spherical
target as small as 10 nm. Using the optical sensing system, Nano-Probe system has been developed
to be used for Nano-CMM.
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Traditional CMM | Nano-CMM
Size of machine (2000 mm)? (200 mm)?
Measuring range 1m? (10 mm)3

Resolution 1um 10 nm
Accuracy 5um 50 nm
Diameter of probe 5 mm 50 um
Measuring force 10'N 10°N
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