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(57) Abstract: The present invention makes it
possible to reduce a light loss, a drive voltage,
and sizes, and to simplify manufacturing steps.
The present invention is provided with a rib
waveguide core (101) having a rib region (101r)

and both slab regions (101s), and a depletion
layer (113) extending from the rib region (101r)

to as far as the two slab regions (101s) is
formed.
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3. |:| Claims Nos.:
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This International Searching Authority found multiple inventions in this international application, as follows:
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claims.
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Document 1: US 2011/0206313 Al (DONG et al.), 25 August 2011
(25.08.2011), paragraphs [0029] to [0031], [0037], [0040]; fig. 3C, 6A
& WO 2011/102883 Al

Claims are classified into the following two inventions.

(Invention 1) claims 1-9

Claims 1-9 have a special technical feature of "an optical waveguide
element wherein: a rib waveguide is included as a core section, said
rib waveguide having a protruding section, and two non-protruding
sections, which are disposed in the first direction such that the
non-protruding sections sandwich the protruding section therebetween,
and which have a lower height than the protruding section; the core section
has a first core region and a second core region, which are disposed
to overlap each other in the second direction perpendicular to the first
direction, and which form a PN junction; a depletion layer is formed
between the first core region and the second core region, said depletion
layer extending from the protruding section to at least one of the two
non-protruding sections; the depletion layer positions in the second
direction, said positions being in the two non-protruding sections, are
lower than the position of the depletion layer of the protruding section,
said position being in the second direction". Consequently, the claims
are classified as the inventions of the invention group 1.

(Invention 2) claim 10

With respect to claim 1, which is classified as the invention of the
invention group 1, claim 10 has a common technical feature of "an optical
waveguide element wherein: a rib waveguide is included as a core section,
said rib waveguide having a protruding section, and two non-protruding
sections, which are disposed in the first direction such that the
non-protruding sections sandwich the protruding section therebetween,
and which have a lower height than the protruding section; the core section
has a first core region and a second core region, which are disposed
to overlap each other in the second direction perpendicular to the first
direction, and which form a PN junction; and a depletion layer is formed
between the first core region and the second core region, said depletion
layer extending from the protruding section to at least one of the two
non-protruding sections".

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorartinthe light of the contents disclosed
in the document 1.

Further, there is no other same or corresponding special technical
feature between these inventions.

Further, claim 10 is not dependent on claim 1.

In addition, claim 10 has no relationship such that said claim 10
is substantially same as or equivalent to any claim classified into
Invention 1.

Consequently, claim 10 cannot be classified into Invention 1.

(Continued to next extra sheet)
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Claim 10 has a special technical feature of "an optical waveguide
element wherein: a rib waveguide is included as a core section, said
rib waveguide having a protruding section, and two non-protruding
sections, which are disposed in the first direction such that the
non-protruding sections sandwich the protruding section therebetween,
and which have a lower height than the protruding section; the core section
has a first core region and a second core region, which are disposed
to overlap each other in the second direction perpendicular to the first
direction, and which form a PN Jjunction; a depletion layer is formed
between the first core region and the second core region, said depletion
layer extending from the protruding section to at least one of the two
non-protruding sections; and inthe casewhereoverlappingof thedepletion
layer and the electric field of waveguide light becomes maximum, with
respect to the second direction, the height of a protruding section lower
surface in the first core region with the height of the core section
lower surface as reference is hr/2-hs/2 (wherein hs represents the
thickness of at least one of the non-protruding sections, and hr represents
the thickness of the protruding sections), and the height of a protruding
section upper surface in the second core region with the height of the
core section lower surface as reference is hr/2+hs/2". Consequently,
the claim is classified as the invention of the invention group 2.
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