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frequency-selective reflection plates is less than 1/2 the wavelength of the electromagnetic waves.
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2023/023785

A.

CLASSIFICATION OF SUBJECT MATTER

HOI1Q 15/14(2006.01)i; GO3F 9/00(2006.01)i; HOIQ 15/10(2006.01)i

FI. HO01Q15/14 Z; H01Q15/10; GO3F9/00 Z

According to International Patent Classification (IPC) or to both national classification and IPC

B.
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HO01Q15/14; GO3F9/00; HO1Q15/10

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
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Published unexamined utility model applications of Japan 1971-2023

Registered utility model specifications of Japan 1996-2023

Published registered utility model applications of Japan 1994-2023

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 5208603 A (THE BOEING COMPANY) 04 May 1993 (1993-05-04) 6-7
fig. 1-3, 6, column 2, lines 3-30, column 4, line 18 to column 5, line 10, column 6, lines
10-66

Y 1-3,31

A 4-5, 8-30, 32-36

Y JP 2003-114317 A (SEIKO INSTRUMENTS INC) 18 April 2003 (2003-04-18) 1-3,31
paragraph [0046], fig. 5

A 4-30, 32-36

Y US 2011/0303885 A1 (VANHEUSDEN, Karel) 15 December 2011 (2011-12-15) 3
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See patent family annex.
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> document published prior to the international filing date but later than

the priority date claimed

«1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«x> document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

«y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search
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Date of mailing of the international search report
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Name and mailing address of the [SA/JP
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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:

Claims are classified into the following six inventions.

(Invention 1) Claims 1-5, 7-18, and 20-33
Claims 1-5, 7-18, and 20-33 have the special technical feature of a “base material having a first alignment mark”
and are thus classified as invention 1.

(Invention 2) Claim 6

Claim 6 shares, with claim 1 classified as invention 1, the common technical feature of having a “reflective
structure including a frequency selective reflector that reflects an electromagnetic wave in a specific frequency
band in a direction different from the direction of regular reflection” and having a “plurality of frequency selective
reflectors arranged side by side on one surface of the base material, wherein the distance between adjacent frequency
selective reflectors is less than 1/2 of the wavelength of the electromagnetic wave.”

However, said technical feature does not make a contribution over the prior art in light of the disclosure of
document 1 (in particular, see fig. 1-3, 6, column 2, lines 3-30, column 4, line 18 to column 5, line 10, column 6,
lines 10-66, etc.) and thus cannot be considered a special technical feature. In addition, there are no other same or
corresponding special technical features between claim 6 and claim 1.

Furthermore, claim 6 is not dependent on claim 1. Also, claim 6 is not substantially identical to or similarly
closely related to any of the claims classified as invention 1.

Accordingly, claim 6 cannot be classified as invention 1.

Also, claim 6 has the special technical feature in which “two adjacent sides of the at least one frequency selective
reflector are aligned with two adjacent sides of the base material” and is thus classified as invention 2.

(Invention 3) Claim 19

Claim 19 shares, with claim 1 classified as invention 1, the common technical feature of having a “reflective
structure including a frequency selective reflector that reflects an electromagnetic wave in a specific frequency band
in a direction different from the direction of regular reflection.”

However, said technical feature does not make a contribution over the prior art in light of the disclosure
of document 1, and thus cannot be considered a special technical feature. Also, there are no other same or
corresponding special technical features between claim 19 and claim 1 or 6.

In addition, claim 19 is not dependent on claim 1 or 6. Furthermore, claim 19 is not substantially identical to or
similarly closely related to any of the claims classified as invention 1 or invention 2.

Therefore, claim 19 cannot be classified as either invention 1 or 2.

Also, claim 19 has the special technical feature in which “the frequency selective reflector comprises: a reflective
member disposed on one surface of the base material and reflecting the electromagnetic wave; and a plurality of
dielectric layers arranged side by side on a surface of the base material on the side of the reflective member and
transmitting the electromagnetic wave, wherein: two adjacent sides of at least one of the dielectric layers are aligned
with two adjacent sides of the base material; the distance between the adjacent dielectric layers is less than 1/2 of
the wavelength of the electromagnetic wave; the dielectric layer has an uneven structure in which a plurality of
unit structures having a thickness distribution increasing in a certain direction are arranged; the unit structures of
the dielectric layer have a plurality of cell regions having different thicknesses; each of the unit structures of the
dielectric layer has a graph in which the value of a relative reflection phase of the electromagnetic wave is more
than -360 degrees and less than 0 degrees (where the horizontal axis represents the length of the unit structure in
the certain direction, and the vertical axis represents the relative reflection phase when the electromagnetic wave
passes through the dielectric layer, is reflected by the reflective member, passes through the dielectric layer again,
and is emitted to the incident side of the electromagnetic wave); points, which correspond to the central position of
each cell region in the certain direction and the relative reflection phase of the electromagnetic wave in each cell
region, are plotted on the above graph; when a straight line is drawn through the point corresponding to a minimum
thickness cell region with the minimum thickness, each of the points is on the same straight line; the dielectric layer
has at least a first unit structure having three or more cell regions having different thicknesses as the unit structure;
and the direction, in which the electromagnetic wave is reflected, is regulated by controlling the relative reflection
phase distribution of the electromagnetic wave due to the thickness distribution of the dielectric layer” and is thus
classified as invention 3.

(Invention 4) Claim 34

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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Claim 34 shares, with claim 1 classified as invention 1, the common technical feature of having a “frequency
selective reflector that reflects an electromagnetic wave in a specific frequency band in a direction different from the
direction of regular reflection.”

However, said technical feature does not make a contribution over the prior art in light of the disclosure
of document 1, and thus cannot be considered a special technical feature. Also, there are no other same or
corresponding special technical features between claim 34 and claim 1, 6, or 19.

In addition, claim 34 is not dependent on claim 1, 6, or 19. In addition, claim 34 is not substantially identical to or
similarly closely related to any of the claims classified as invention 1, invention 2, or invention 3.

Therefore, claim 34 cannot be classified as any of invention 1, invention 2, or invention 3.

Also, claim 34 has the special technical feature in which “the frequency selective reflector has a second
identification mark for identifying the frequency selective reflector.”

(Invention 5) Claim 35

Claim 35 shares, with claim 1 classified as invention 1, the common technical feature of having a “frequency
selective reflector that reflects an electromagnetic wave in a specific frequency band in a direction different from the
direction of regular reflection.”

However, said technical feature does not make a contribution over the prior art in light of the disclosure
of document 1, and thus cannot be considered a special technical feature. Also, there are no other same or
corresponding special technical features between claim 35 and claim 1, 6, 19, or 34.

In addition, claim 35 is not dependent on claim 1, 6, 19, or 34. Furthermore, claim 35 is not substantially identical
to or similarly closely related to any of the claims classified as invention 1, invention 2, invention 3, or invention 4.

Therefore, claim 35 cannot be classified as any of invention 1, invention 2, invention 3, or invention 4.

Also, claim 35 has the special technical feature in which “the frequency selective reflector has a reflective
member that reflects the electromagnetic wave, a plurality of reflective elements having different dimensions are
arranged on the reflective member, and arrangements of the reflective elements in the plurality of frequency selective
reflectors are different from each other” and is thus classified as invention 5.

(Invention 6) Claim 36

Claim 36 shares, with claim 1 classified as invention 1, the common technical feature of having a “frequency
selective reflector that reflects an electromagnetic wave in a specific frequency band in a direction different from the
direction of regular reflection.”

However, said technical feature does not make a contribution over the prior art in light of the disclosure
of document 1, and thus cannot be considered a special technical feature. Also, there are no other same or
corresponding special technical features between claim 36 and claim 1, 6, 19, 34, or 35.

In addition, claim 36 is not dependent on claim 1, 6, 19, 34, or 35. Furthermore, claim 36 is not substantially
identical to or similarly closely related to any of the claims classified as invention 1, invention 2, invention 3,
invention 4, or invention 5.

Therefore, claim 36 cannot be classified as any of invention 1, invention 2, invention 3, invention 4, or invention
5.

Also, claim 36 has the special technical feature in which: “the frequency selective reflector includes a reflective
member for reflecting the electromagnetic wave and a dielectric layer for transmitting the electromagnetic wave,
in this order from the installation surface side; a plurality of cell regions having different thicknesses are arranged
on the dielectric layer; and the arrangements of the cell regions in the plurality of frequency selective reflectors are
different from each other” and is thus classified as invention 6.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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1. D 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. D 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. D 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 D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D 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.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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