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(57) Abstract: This wavelength-selective optical-switch device is provided with the following: one or more light-input/output ports
for the input and output of light; a collimator lens provided for each port; a spatial modulator that has a plurality of phase-modula-
tion elements arrayed in two dimensions and reflects inputted light, outputting same towards one of the ports; a focusing lens system
that is positioned between the light-input/output ports and the spatial modulator and optically couples same to each other; anamorph-
ic optics that are positioned between the light-input/output ports and the focusing lens system and increase the diameters of inputted
light beams in a beam-diameter-increase direction; and a wavelength-dispersive element provided between the anamorphic optics
and the focusing lens system. The spatial modulator is positioned at the beam-waist location of the focusing optics with respect to
the direction of the wavelength-dispersion axis of the wavelength-dispersive element and produces Fresnel-lens-like phase modula-
tion in the direction of the axis of the switch such that first-order diffracted light resulting from said phase modulation couples to the
desired output port. A wavelength-selective optical-switch device that exhibits good cross-talk characteristics is thus provided.
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:I No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

The inventions of claim 1 and claim 3 have a common technical feature,
i.e., “a wavelength selective optical switch device including: optical
input/output ports having at least one port throughwhich light is received
fromoutside or throughwhich light is transmitted to outside; acollimator
lens provided to face a port of the optical input/output ports; a spatial
light modulator for reflecting light received through any one of the
optical input/output ports and transmitting the light toward any one
of the optical input/output ports; a condenser lens assembly disposed
between the optical input/output ports and the spatial light modulator
so as to optically couple the optical input/output ports and the spatial
light modulator; and a wavelength dispersive element, the wavelength
selective optical switch device being adapted such that the spatial light
modulator is disposed at a beam waist of the condenser lens assembly
and implements phase modulation, so that first order diffracted light
provided by the resulting phase modulation is coupled to a desired output
port.”

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 contentsdisclosed
in the document 3 (US 6928207 B1 (SILICON LIGHT MACHINES CORP.), 09 August
2005 (09.08.2005), column 2, line 24 to column 4, line 44; column 7,
line 5 to column 9, line 2; fig. 1 to 4, 9).

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

Accordingly, the following two inventions are involved in claims.

(Invention 1) claims 1-2 and 4-5, claims 6-7 referring to claims 1-2
and 4-5, and claim 8

A wavelength selective optical switch device including: optical
input/output ports having at least one port throughwhich light is received
fromoutside or throughwhich light is transmitted to outside; acollimator
lens provided to face a port of the optical input/output ports; a spatial
light modulator for reflecting light received through any one of the
optical input/output ports and transmitting the light toward any one
of the optical input/output ports, the spatial light modulator having
a plurality of two-dimensionally arranged phase modulation elements;
a condenser lens assembly disposed between the optical input/output ports
and the spatial light modulator so as to optically couple the optical
input/output ports and the spatial light modulator; an anamorphic optical
assembly disposedbetweenthe optical input/output ports and the condenser
lens assembly so as to expand the beam diameter of light received from
the optical input/output ports in the direction in which the beam diameter
is increased; and a wavelength dispersive element provided between the
anamorphic optical assembly and the condenser lens assembly, the
wavelength selective optical switch device being adapted such that the
spatial light modulator is disposed at a beam waist of the condenser
lens assembly along a wavelength dispersion axis of the wavelength
dispersive element and implements Fresnel lens shaped phase modulation
in a switch axis direction perpendicular to the wavelength dispersion
axis of the wavelength dispersive element, so that first order diffracted
light provided by the resulting phase modulation is coupled to a desired
output port.

(Continued to next extra sheet)
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(Invention 2) claim 3, claims 6-7 referring to claim 3, and claim
9

A wavelength selective optical switch device including: optical
input/output ports having at least one port throughwhich l1ight is received
fromoutside or throughwhich light is transmitted to outside; acollimator
lens provided to face a port of the optical input/output ports; a spatial
light modulator for reflecting light received through any one of the
optical input/output ports and transmitting the light toward any one
of the optical input/output ports; a condenser lens assembly disposed
between the optical input/output ports and the spatial light modulator
so as to optically couple the optical input/output ports and the spatial
light modulator; and a wavelength dispersive element provided between
the optical input/output ports and the condenser lens assembly, the
wavelength selective optical switch device being adapted such that the
spatial light modulator is disposed at a beam waist of the condenser
lens assembly along a wavelength dispersion axis so as to be tilted with
respect to the wavelength dispersion axis along the wavelength dispersion
axis of the wavelength dispersive element, and implements diffraction
grid-shaped phase modulation along the wavelength dispersion axis, so
that first order diffracted light provided by the resulting phase
modulation is coupled to a desired output port.

Claim 3 is not relevant to an invention which involves all of the
matters to define the invention in claim 1 and which has a same category.

Further, as a result of the search which has been carried out with
respect to claims classified into Invention 1, claim 3 is not relevant
to an invention on which it is substantially possible to carry out a
search without an additional prior-art search and judgment, and there
is no other reason for that it can be considered that it is efficient
to carry out a search on claim 3 together with claim 1, and consequently,
it is impossible to classify claim 3 into Invention 1.

Form PCT/ISA/210 (extra sheet) (July 2009)
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