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(57) Abstract: Intended is to provide an optical scanning device, which is enabled to generate torsional vibrations efficiently in a
mirror portion with a simple structure, by forming a piezoelectric film actuator on a substrate having a torsional beam portion for
supporting a mirror portion, using a thin film forming technique such as an aerosol deposition method (as may be abbreviated into
the "AD method"), a sputtering method or a sol-gel method, and by generating the torsional vibrations at the mirror portion, using
the vibrations of the substrate. The optical scanning device comprises a substrate body, two cantilever beam portions protruding
from the two side portions of one side of the substrate body, a mirror portion supported on its two sides between those cantilever
beam portions by torsional beam portions, a drive source for vibrating the substrate body, and a light source for projecting a light to
the mirror portion. This mirror portion vibrates resonantly with the vibrations applied to the substrate by the drive source, so that
the direction of the reflected light of the light projected from the light source to the mirror portion changes in accordance with the
vibrations of the mirror portion. The optical scanning device is characterized in that the fixed end portion of the substrate body on
the side opposed to the mirror portion side is fixed on a support member, and in that the drive source is disposed at a portion of the
substrate body.
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The invention of claim 1 ig well known in the art, because it is
digclosed indocument 1: Jae-Hyuk Park, Jun2Akedo, H. Sato, andM. Lebedev,
Practical High-Speed Metal-Based Optical Microgcanning Devices with
Low Production Cost, Micro Electro Mechanical Systems, 2006, 2006.01,
730-733.

Hence, the matter common to claims 1 - 10 ig well known in the art,
and cannot be accepted as the technical feature capable of specifying
any contribution over the prior art within the meaning of PCT Rule 13.2,
second sentence.

On the other hand, the invention of claims 2 - 6 is also discloged
in document 1 and well known in the art.

Moreover, it is admitted: that the invention of claim 7 relates to
the matter "the connecting portion between the torsional beam portionsg
and the cantilever beamportionsg are digposed near the minimum amplitude
of the substrate vibrationsgs which are excited at the substrate body
by the drive source";

that the invention of claim 8 relatesg to the matter "the connecting
portion between the cantilever beam portiong and the substrate body
ig so gset by the drive source ag is pogitioned near the maximum amplitude
of the substrate vibrations excited in the substrate body by the drive
gource";

that the invention of claim 9 relates to the matter "the resonance
frequency of the mirror portion and the resonance frequency of the
substrate, which are decided by the weight of the mirror portion and
the spring constant of the torsional beam, are largely shifted"; and

that the invention of claim 10 relates to the matter "the substrate
fixing frame is arranged to enclose the substrate body and the cantilever
beamportionand fixedon the side of the fixed endportionof the substrate
body, and the substrate body and the gsubstrate fixing frame are connected
by the substrate connecting beam at the position apart from the support
member and near the minimum amplitude of the substrate vibrations".

Thesge inventionsg cannot be considered so relative ag to forma single
general inventive concept within the meaning of PCT Rule 13, since they
are not so technically related ag to involve one or two or more of the
same or corregponding special technical features.
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