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A Spherical Drive Actuator Utilizing Frictional Sliding
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Abstract

A conventional SIDM (smooth impact drive mechanism)
actuator is a linear frictional drive actuator realizing a driving
resolution on a nanometer order and a range of movement
on a millimeter order. To gain optimal control of the optical
coupling in a laser module, we developed an SIDM actuator
unit having a driving resolution of 60 nm or less in a range of
movement of 500 um, as well as two-axis motion.

In achieving such optical coupling, high resolution mul-
tiple axes and a controlling mechanism with a wide range of
movement are essential, so driving with multiple axes was
studied. Because we were able to drive with multi-degree
of freedom by making the drive part a sphere based on the
characteristics of a frictional sliding drive, a structure having
a spherical drive with multi-degree of freedom, along with its
drive method, were invented. In this report, we present our
developed SIDM actuator unit along the technologies of its
spherical drive and multi-degree of freedom.
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Fig. 2 Waveform of applied voltage.
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Fig. 4 SIDM actuator unit. Size: W4.6 mm X H4.6 mm x D7.0 mm
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Fig. 7 Cross-sectional top view of spherical drive structure.
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Fig. 8 Driving principle of spherical drive structure. A translation vector
is generated by each SIDM vibrator. The rotation vector is gener-
ated by the synthesis of these vectors.
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Fig. 9 Driving principle image of spherical drive structure. Where multi-
ple vectors are allowed to affect a sphere, components of the
vectors in opposite directions are cancelled.
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Fig. 10 Spherical drive structure of SIDM vibrators.
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