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(57) Abstract: [Problem] To provide a near-infrared reflective film having a superior reflection peak in the near-infrared region, in
which reflection peaks such as ripples that can occur in the visible region are suppressed. [Solution] A near-infrared reflective film
having a support, and a dielectric multilayer film disposed on the support, in which high-refractive-index layers and low-refract-
ive-index layers are alternately layered, wherein an arbitrary high-refractive-index layer and the low-refractive-index layer that is ad -
jacent thereto satisfy the relation 1.1 > (dH x nH)/(dL x nL) > 1 or 1 > (dH x nH)/(dL x nL) > 0.9 (where dH represents the thick-
ness of the high-refractive-index layer, nH represents the refractive index of the high-refractive-index layer, dL represents the thick-
ness of the low-refractive-index layer, nL represents the refractive index of the low-refractive-index layer, dH x nH represents the
optical film thickness of the high-refractive-index layer, and dL x nL represents the optical film thickness of the low-refractive-index
layer), the dielectric multilayer film has a dielectric film group set comprising a first dielectric film group comprising at least three
each of the high-refractive-index layer (refractive index nH, thickness d,H) and the low-refractive-index layer (refractive index n,L,
thickness d;L), and a second dielectric film group comprising at least three each of the high-refractive-index layer (refractive index

nzH,
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thickness d,H) and the low-refractive-index layer (refractive index n,L, thickness d,L) adjacent to the reverse side of the first

dielectric film group from the support, the dielectric film group set satistying the relations 1.10 > d,H/d;H > 1 and 1.10 > d,L/d;,L
> 1.
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RBEBRHG THDHEICIE. BHROMEIFS5~1200mPa-sT
HBIENMFELL, 25~500mPa-sTHBEZENLYFELLL,

BIWBROBTMICE > THEOLNERIEL, AVWSIEEBICE > THERS A,
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ERARFHSZRELTE, ERARFT 1 ILL, BERE, BLTHS
AN DIETREY EINTRBIHE. HCICHZ AR, BEEFIE. EHRHt
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ERARE T 1 IVL, BERHE., BLUCHZARDNZDIETHYEINT
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[0179]
(d,HXn,H) / (d,LXn,L
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EEBRDTETERARN 7 1 W LERE LT, BONERARAT 1)L
LDBEBKITTERDEY TH %,

[0209] - BIE~FI2BEB 1 OFERBETHS
-E33B~FEOCABIIFE2DFERETH D
-EOCLB~F90BIIEINFERETHS
-EOTE~F128BIFIE4DFERETHD
B OFEEFHOSENEEIL. BHE (nH) =1. 64, BEX (d,

H) =127 nmTHhY., FEE (nHXd,H) =208TH3
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B OFEEFHOBEREEIL. BHE (nL) =1. 57, BEX (d,
L) =123 nmTHY. H2EE (n,LXd,L) =193TH3
- B2OFEEHOSENEEIL. BHFE (n,H) =1. 64, EX (d,
H) =130nmTHhY., HFEKEE (n,HXd,H) =213TH?3
- B2OFEEHOEEHEEIL. BHFE (n,L) =1. 57, BEX (d,
L) =127 nmThHY, FEE (n,LXd,L) =199TH53
- BIDOFEEHOSENEEIL. BHFE (n;H) =1. 64, BEX (d;
H) =134 nmTHY., FEE (n;HXd;H) =220TH5
- BIDOFEEHOEEHEEIL. BHE (n;L) =1. 57, BEX (d;
L) =130nmThY. XEKRE (n;LXd;L) =204TH2
- BAOFEEHOSENEEIL. BHFE (n,H) =1, 64, BEX (d,
H) =138 nmThY. HFEREE (n,HXd,H) =226TH?D
B4 OFEEHOBENEEIL. BHE (n,L) =1. 57, BEX (dy
L) =134nmThHY. AFKE (n,LXdyL) =210TH3,
[0210] &£ -oT. AZEEFOE{RIETREORY &123,
[0211] (d;HXn;H) / (d,LXn,L) =1, 08

(d,HXn,H) / (d,LXn,L) =1, 07

d,H/d,H=1, 02

d,L d,L=1, 03

(dHXn,H) / (diHXnH) =1. 02
(d,LXn,L) / (d;LXn,L) =1, 03
(dgHXnsH) / (dsLXngL) =1, 08
(dyHXn,H) / (d,LXn,L) =1. 08

d,H /d,H=1. 03

d,L /d,L=1. 03

(dyHXn,H) / (dsHXnz;H) =1. 03
(d,LXn,L) / (dsLXnsL) =1. 03

nH/ / nL=1. 04,
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[0212]

[0213]

[0214]
[0215]

[0216]

[0217]

[0218]
[0219]

[0220]

[0221]

(tbEf5)
SEMEESLICREREECOEIZER LI & ERWVWTIE, EkEH 2
ERRDEETERARN I AV LEZRE L, BONERARK 7 1)L
LDERIETTEDRY TH D,

- SEEE. B (nH) =1, 64, EX (dH) =119nm
ThHY., H¥EE (nHXdH) =195TH3

ARETEEL. Eif¥E (nL) =1, 57, EX (dL) =124 nm
ThHY., X¥EE (nLXdL) =195TH,

£oT. HFEEFOBRRIETEROBY &5,

(dHXnH) / (dLXnL) =1, 00

nH/ / nL=1. 04,

(ttEf6e)
SEMEESLICREREECOEIZER LI & ERWVWTIE, EkEH 2
ERRDEETERARN I AV LEZRE L, BONERARK 7 1)L
LDERIETTEDRY TH D,

- BEFEEIE. EFE (nH) =1, 64, EX (dH) =133 nm
ThHY., #¥EE (nHXdH) =218ThH?

EEEEIE. BFE (nL) =1, 57, EX (dL) =111nm
ThHY., X¥EE (nLXdL) =174Thd,

£oT. HFEEFOBRRIETEROBY &5,

(dHXnH) / (dLXnL) =1, 25

nH/ / nL=1. 04,

(beBf) 7))
SEMEESLICREREECOEIZER LI & ERWVWTIE, EkEH 2
ERRDEETERARN I AV LEZRE L, BONERARK 7 1)L
LDERIETTEDRY TH D,

- SEEE. B (nH) =1, 64, EX (dH) =110nm
ThHY., #¥EE (nHXdH) =180TH3
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[0222]
[0223]

[0224]

[0225]

[0226]

MAEEEREIR. EFf%E (nL) =1. 57, EX (dL) =138nm
THY., RFEE (nLXdL) =217TH2,

£oT. HFEEFOBRRIETEROBY &5,

(dHXnH) / (dLXnL) =0. 83

nH - nL=1. 04,

(EHEHI6)

708801 5L H (R —FvH P R0XS, FEHHRFE: 5n
m., BELCZIEMNASHR) 280, XEERYEZLT7ILO—IL (PV
A217, EEE:1700, ¥UkE:88%. skt LH) O3
BERDKAREE 1 OBRHRE LTHAM L, £/, 85B=HMOEBLTF
4 (sws, FHHUFE: 8 nm, REETEMARHH) 2850, XE
MRYEZLTFILI— (PVA124, E/E:2400, #UkE: 9
9%. HMAKHMIFLH) DABERDKAREE2 DRTMRE L THARL
7=
GEENILAARVIRFILI4ALLIL, LEE1 ORWRS L UL
B2DBRMKRE., AFZ7A FI—F9—%ZAVWTREICRM. ZIBELT. 24
DEFNARF 7 1 W LEBE L, B, BIFEOEOBENS, F10OR
R (AOAFILY Y HESE) ICE> THRINEENMBERIFRE (Bif
F:1. 45) THY., B20RHER BILFIVEED) ICL> TERS
nNELrSRITEBETHD (BIFER: 1. 95) , £k, EMICETIRT
BRESENEETH D, BONEFARN T 1 LLADEBRIETELDEY T
H5

- B1BE~ECEBIFE 1 DFEERTHD

- BIB~FE12BIIE20FEERTHD

- E13B~F518BEBIDFEEHTHS

E1IB~FE24BRBIDFEERTHD

- B OFERFORENEEIE. BifE (nH) =1, 95, EX (d,
H) =118nmThY. XFEE (n\HXd,H) =230TH2
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B OFEEFHOBEREEIL. BHE (nL) =1. 45, BX (d,
L) =152nmThY. AFERE (n,LXd,L) =220TH2
- B2OFEEHOSENEEIL. BHFE (n,H) =1. 95, BEX (d,
H) =128 nmThY. HFEKEE (n,HXd,H) =250TH3
- B2OFEEHOBEHEEIL. BHFE (n,L) =1. 45, BEX (d,
L) =164 nmTHY, X%EE (n,LXd,L) =23 8TH3
- BIDOFEEHOSENEEIL. BHFE (n;H) =1, 95, BEX (d;
H) =138nmTHY., FEE (n;HXd;H) =269 TH5D
- BIDOFEEHOEEHEEIL. BHFE (n;L) =1. 45, BEX (d;
L) =177 nmTHY, XFEE (n,LXd;L) =257TH3
- BAOFEEHOSENEEIL. BHE (n,H) =1, 95, BEX (d,
H) =149 nmThY. HFEE (n,HXd,H) =291 TH5
B4 OFEEHOBENEEIL. BHFE (n,L) =1. 45, BEX (dy
L) =191 nmTHY. AFKE (n,LXdyL) =277 TH?,
[0227] & o T. AZEEFOERIEETREORY &1225,
[0228] (diHXn;H) / (d;LXn,L) =1. 05

(d,HXn,H) / (d,LXn,L) =1. 05

d,H/d,H=1, 08

d,L d,L=1, 08

(d,HXn,H) / (d;HXnH) =1. 09
(d,LXn,L) / (d;LXn,L) =1. 08

(dgHX nsH) / (dsLXngL) =1, 05
(dyHXn,H) / (d,LXn,L) =1, 05

d,H /d,H=1. 08

d,L /d,L=1. 08

(dyHXn,H) / (dsHXnz;H) =1, 08
(d,LXn,L) / (d;LXnsL) =1, 08

nH/ / nL=1. 34,
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[0229]

[0230]

[0231]
[0232]

(K5l 7)

BEREEPSLVEEREBOEIEZZLEH LI EARWVWTIE, EHEH 6
EREBDEETCERNRE 74N LEEE L, BO5NERNRE 71

LDEHRIETERDREY TH D,

- EBIBE~FEOCERE1 DFEEREHTHD

- EBIB~FB12BIEIE2DFERFETHD

- B13B~F18BIEEIDFEEFERTHD

- EBT1IEBE~F24BIEFELI4DFERFTH D

- B OFERFORENEEIE. BiHE (nH) =1, 95, EX
H) =118nmThY, XFEKE (n;HXdH) =230TH?

- E 1 OFEREFEOREREEL. EHFE (niL) =1, 45, BT
L) =152nmTHY, HFKRE (n,LXdL) =220TH?

- B2OFEBRFEORENEREIE. BiHE (n,H) =1, 95, EX
H) =122nmT®HY., XFEKEE (n,HXd,H) =23 8TH?3

- B2O0FEREFOREREEL. EHE (n,L) =1. 45, EX
L) =156nmTHY, HFKRE (n,LXd,L) =226TH?

- EIOFERFEORENEREIE. BIHE (n;H) =1, 95, EX
H) =126 nmT®HhY, XFEKEE (n;HXd;H) =246THD

- BEIDFEBRBFOBEREEL. EHFE (n;L) =1, 45, ES
L) =161 nmTHY., HFEKE (n;LXd;L) =233 TH?3

- B4 OFEERFEORENEEIE. BifE (n,H) =1, 95, EX
H) =129 nmThHhY, XFEKEE (n,HXd,H) =252TH?3

- B4 DFEREFOREREEL. EHE (n,L) =1, 45, BT
L) =166nmThY., AZEE (n,LXd,L) =24 1TH3,
£oT. HFEEFOBRRIETEROBY &5,

(diHXn;H) / (d,LXn;L) =1. 05

(d,HXn,H) / (d,LXn,L) =1. 05
d,H/d,H=1. 03

(d,

(d,

(d,

(d,

(dsj

(dsj

(d,

(d,
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[0233]

[0234]

d,L d,L=1.

d,H/ d;H=1,
d,Ld;L=1,

nH  nL=1,

03

(d,HXn,H) / (diHXn,H) =1,
(d,LXn,L) / (d,LXn,L) =1,
(dgHX n3H) / (d;LXngL) =1,
(d,HXn,H) / (d,LXn,L) =1.

02
03

(d4HXn4H) / (dngn3H) =1.
(d4|_><n4|_) / (dgl_xn3|_) =1.

34,
(E/k&HI8)

51
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03
03
06
05

02
03

BEREEPSLVEEREBOEIEZZLEH LI EARWVWTIE, EHEH 6
EREBDEETCERNRE 74N LEEE L, BO5NERNRE 71
LOEBHITTEDEY TH D,

H)

L)

H)

L)

H)

=122nmTHY, XZEREE

- B 1 OFEEFOREREEIE

=152nmTHY, KZEREE

- B2OFEEHOSREITEEIL

=126nmTHY, XZFEREE

- B2 DFEEFORERTEEIE

=156nmTHY., XZFEREE

- BIDFEEHOSREITEEIE

=129nmTHY, XZEREE

- BIE~FLOCEIIFE 1 DFERETHD

- BIE~F12BIRIF2DFERETHD
-E13EB~%F18EBIEEIDFERETHD
BT IB~F24BIIF4IDFERETHD
- B 1 OFEEFOSRETEEIL

E?ﬁ$ (n1H) =1,
(n,HXd,H) =238THhd

N E?ﬁ$ (n1|—) =1. 45, BEX

(n,LXd,L) =220THh5
(n,HXd,H) =24 6ThH3

N E?ﬁ$ (nzl—) =1. 45, BEX

(n,LXd,L) =226TH3
E?ﬁ'%(nsH) =1,
(nsHXd;H) =252TH3

95, BT

95, BT

95, BT

(d,

(d,

(d,

(d,

(dsj
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[0235]
[0236]

[0237]

[0238]

- BIDOFEEHOEEHEEIL. BHFE (n;L) =1. 45, BEX (d;
L) =161 nmTHY., H2EE (n,LXd,L) =233TH3
- BAOFEEHOSENEEIL. BHE (n,H) =1. 95, BEX (d,
H) =133 nmTHhHY., FEE (n,HXd,H) =259TH3
B4 OFEEHOBENEEIL. BHFE (n,L) =1. 45, BEX (d,
L) =166 nmThY. AEEE (n,LXd,L) =24 1TH2,
& oT, AREEREEZDOERIEITEDRAY &4,
(diHXn;H) / (d;LXn,L) =1, 08
(d,HXn,H) / (d,LXn,L) =1, 09
d,H/dH=1, 03
d,L d,L=1, 03
(d,HXn,H) / (diHXn;H) =1. 03
(d,LXn,L) / (d;LXn,L) =1. 03
(dsHX nzH) / (d;LXnsL) =1, 08
(dyHXn,H) / (d4yLXn,L) =1, 07
d,H/ /d;H=1, 02
d,Ld;L=1, 03
(dyHXn,H) / (dsHXnz;H) =1. 03
(d,LXn,L) / (dsLXnsL) =1. 03
nH/ nL=1, 34,
(EHef19)
BEREESLEEREBOEIZEE LI EEZRVWTIE, EHkfl6
EEBRDTETERARN 7 1 W LERE LT, BONERARAT 1)L
LDBEBKITTERDEY TH %,
- EB1E~FECEIIE1 DFEBEHTHD
- EBTE~FE1 2BRE2DFEEHTH
-E13B~F18BIEIEINFEERTHD
- E1IOB~F24BIIEIDFEERTHD



[0239]
[0240]

WO 2013/129335

H)

L)

H)

L)

H)

L)

H)

L)

d,H /dH=1.
d,L /d,L=1.

d,Ld;L=1.

- B 1 OFEEFOSRETEEIL

=110nmTHY, XZFEREE

- B 1 OFEEFOREREEIE

=159nmTHY, XZFEREE

- B2OFEEHOSREITEEIL

=113 nmTHY, XZFEREE

- B2 DFEEFORERTEEIE

=163 nmTHY., XZFEREE

- BIDFEEHOSREITEEIE

=116nmTHY, XZFEREE

- B3 DFEEFDOREFTEEIE

=168nmTHY., XFEREE

- BADFEEHOSREITEEIE

=120nmTHY, XZEE

- B4 DFEEFOREFTEEIE

=173 nmTHY, KZFEREE
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(n\HXd,H) =215TH5

N E?ﬁ$ (n1|—) =1. 45, BEX

(n,LXd,L) =23 1CH2
(n,HXd,H) =220THh3

. BT (nzl—) =1. 45, BEX

(n,LXd,L) =236T#Hh3
JEITR (n3H) =1.
(nsHXd;H) =226TH3

. BT (n3|—) =1. 45, BEX

(n;LXdsL) =24 3ThHsd
E?ﬁ'%(n4H) =1,
(n,HXd,H) =234TH3d

N E?ﬁ'% (n4|—) =1. 45, BEX

(n4|_><d4|—) =25 1 T“%éo

o T, HFREFDOBRIETEDORBY &125,

(d1H><n1H) / (d1L><n1L) =0. 93

(dsznzH) / (dgLanL) =0. 93

03
03

(d,HXn,H) / (diHXn,H) =1,
(d,LXn,L) / (d,LXn,L) =1,
(dgHX n3H) / (d;LXngL) =0.
(d,HXn,H) / (d,LXn,L) =0.
d,H/ d;H=1,

03
03

(d4HXn4H)/(d3HXn3H) =1.

03
03
93
93

04

95, BT

95, BT

95, BT

95, BT

(d,

(d,

(d,

(d,

(dsj

(dsj

(d,

(d,
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[0241]

[0242]

[0243]
[0244]

[0245]

[0246]

[0247]
[0248]

[0249]

(dyLXn,L) / (dsLXnzL) =1, 03

nH/ / nL=1. 34,

(Legf 8)
BEREESLEEREBOEIZEE LI EEZRVWTIE, EHkfl6
EEBRDTETERARN 7 1 W LERE LT, BONERARAT 1)L
LDBEBKITTERDEY TH %,

- REREEIR. BHFE (nH)
THY., H%EE (nHXdH) =218T#H3

EKEIREEIE. BIFE (nL) =1, 45, EX (dL) =150nm
ThHY., #%EE (nLXdL) =218T#Hd,

& oT, AREEREEZDOERIEITEDRAY &4,

(dHXnH) / (dLXnL) =1. 00

1. 95, EX (dH) =112nm

nH/ / nL=1. 34,

(tbEf 9)

SEMEESLICREREECOEIZER LI EERWVWTIE, EREHI6
ERRDEETERARN I AV LEZRE L, BONERARK 7 1)L
LDERIETTEDRY TH D,

- BEITRBIE. BfiR (nH) =1. 95, EX (dH) =98 nmT
HY), HEEE (nHXdH) =191TH3

REEEIE. BFE (nL) =1, 45, EX (dL) =166nm
ThHY., X¥EE (nLXdL) =24 1Thd,

£oT. HFEEFOBRRIETEROBY &5,

(dHXnH) / (dLXnL) =0. 79

nH/ / nL=1. 34,

(bb#f5 1 0)

SEMEESLICREREECOEIZER LI EERWVWTIE, EREHI6
ERRDEETERARN I AV LEZRE L, BONERARK 7 1)L
LDERIETTEDRY TH D,
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[0250]

[0251]
[0252]

[0253]

[0254]

[0255]

[0256]

- SEEE. B (nH) =1, 95, EX (dH) =135nm
ThHY., #¥EE (nHXdH) =263Thd

AEBIREEIL, EIFE (nL) =1, 45, EX (dL) =152nm
ThHY., X¥EE (nLXdL) =220TH 5,

£oT. HFEEFOBRRIETEROBY &5,

(dHXnH) / (dLXnL) =1, 20

nH/nL=1. 34,

(AN RFFRS L CERA S RETROBE)

EHEGIS L TR TR ONZZNETNRDERARK 7 4 L LAICDWT,
DHANEETU—4 100 (MASHBIUIBFME) ZAVWTOEERMNDE
T, TEERHNE (400~740nm) BLTEFRALRIE (800
~1300nm) Zk&Hf, . ERANLRAEICH T 2 ARERFNED
b (R =0RARANE SERASERAE) 28H L, ZOR. k&
EIFDIWMEETFHELL, ARBEEHORFE—7 ZHHE LoD, EHRAR
BORNE—VEREBLABAVEWD, BERARK 7 1ILLAE LTEBNRS
E—0 %289 50EDEFEELRY D B,

BonfERE, TR (1) ~ (7) E@LIHAEIDEEHICTREK
TICRT, BB, X (1) ~ (7)) OFNFREBTBEICITIOSE, ik
TIRWBEICIEXEEHEHT 5,

[£5119]

(1) 1. 12 dHxnH) ~(dLxnL)>1 FfI&
1>(dHXxnH) . (dLXxnL)20.9

(2) 1.102d,HAd,H>1 KLY 1.10=2d,L d,L>1

(3) 1.062(dHxnH)~(d,Lxn,L)>1 FfIZ
1> (dHXn,H).”(d,Lxn,L)=20. 94

(4) 1.062(d,Hxn,H) .~ (d,Lxn,L)>1 Ff=l&
1> (d,HXxn,H).~(d,Lxn,L)=0. 94

(5) 1.102(d,HXn,H) “(d;Hxn,H)>1. 06

() 1.102(d,Lxn,L)~(d,Lxn,L)>1.06

(7) 2>nH./ nL2=1.1

T, RERPLRROS L CLEEA (R 1. LLERFI1EXLV3. ik
B2, LEpIsS, Eefle~8. LEM8) ORFE—-IDIST 22~
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B10ICRd,

[0257] [Z1]

gle 0°¢g AN O X X X X X X OLIg¥ENH
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0¢€e 9°6¥ S0l O X X X X X X Slg ™
€61 806 08°6 O X X X x @) O 64 By E
181 0°€s 096 o) X X X X O O 8¢ B 3E
LL1 025 026 O X X O O O O L6 BYZE
6'Gl 1'09 09'6 O O O O O O O Ol B zE
206 1679 €29 x x x x x X X LIS
1'¥8 6v°9 9%'S X X X X X X X oG ¥
40" 909 619 x X x X X X X G Jig) 3 I
9¢¢t 0Ll GG'g x X X X X @) O G4 BYE
9°z¢ 9°L1 VLS X X X X X O 0 vl B E
60¢ z'8l 29°g x x x O O o O € 14 BYE
9'v¢ 922 LGS X @) O O O O O clg ez
€9l 886 19l o) X X X X X O vIg3EH
AV S°L6 891 o) X X X X X o) e
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(RiEH 1 5L THEE 1T ~41ICD0WT)

[0258]

EEGl 15 LGB 1 ~4 DEFARF T 1 ILLE, XNy 5 )V TE
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[0259]

[0260]

[0261]

[0262]

ILEYVBEEINLEDTHD, INSDEFARE 7 1 LAk, £EMICE
WIERANRFEREET 2D, AEXRHEICOVWTERWMEEZRLTWS
A1 TIE. R (1) ~ (7)) EIRTHELL, LB ~4 &xtbbd
&, ERPISGERASRNEOEIPPETLEE DD, IRARFEN
BWEZRL, fEReE LTREELIIEENEEZRLE,

&fl 1 ciE. R (1) ~ (6) 2@ d. BENMEE—KENEXET
BUCAFEELZET25DTHD, e, &EI2ICOVWTH, X (1)
~ (6) Ziwm/3d. AETEE-RENXETERLINFEREEZET I
. TOEDAKREZIKERDIEDTH D, tLwf 1B K CLLERBI 2 DR R
T4 LG, TEARNENEBENEWMEZ R LI &AL, REERLIEE
B 1 OERARF 71 ILLEY EFWMEEZTL 2,

LLEf3 s L OotEF4E, KX (1) LT (7) £ KX (2)
~ (6) ZMEIRV, A3 B L CLLEfl 4 OERNRE 7 1 L L,
ARAREEI BB NMEEZT LI EN D, RETEIEEREG 1 DI
ARFZ714ILLEYEEWNMEEZRL,

(REFI2~5 B LUHEFIS~T7ICDWVWT)

EHEFI2 ~5 B LCLEFS ~7 TlE. BRXBIBEE2SL, ThH0
ERARE 7 1 IV LlE, EBBRNRNY &Y U TEICE Y BES MioER A R &
T4 LEXET B E, AENARERIFELS QDD ERALRFAEICON
THELSBR>TWVWDS, B, REA2~58LTLBREIS~T7 TlE, FEZS
EBiRlZ., FEERBFEY NE2D0BLTHY, BFERBFEY NEBKRT 25
TEE (B1~F40FEER) X Thzh, SERFXES LSCEERE
BAENENh1 6BEXRBEICEEINTERINTWS, 8, E3DFEE
HBLUEIOFEERNIORIFEEELY M. B1OFEBRHES LU
FE20FEBEHNIOCRIFERBREY NMERAKOAFEEZFELZBLTWS,
£-T. B1OFEERSLVE2OFEERN SAIFEEE LY MR
(1) ~(7) ZZENEN/LT /WELIBLWVWEHEICIE. E3OFERED



WO 2013/129335 58 PCT/JP2013/054809

[0263]

[0264]

[0265]

[0266]

[0267]

SUOBADFEEERIORIFERBELY PBEKICK (1) ~ (7) =%
NENFBLT THBI AL,

EHEGI2E. KX (1) ~ (6) £ L. EHEFIS3~58 L VLLEHI5 ~
7ERHT B e, EEMICEWMEDOARARNES L CEVMEDILRA R
FErnRLTW3E, TOHER. REFLE L TREEBNEZR L,

LRG3 IE. KX (1) ~ (4) &L, RERLITERL 2 OEHRAR
W7 AIWLITRWT2FBICBNEEZ R LT

G4 BSLOCERAISIE. WIThERX (1) LY (2) 2L LTSH
Y, RERIGEREG 3 OERARI T 1 L LAITRWTRIFRMEE R L

g siE. X (1) ~ (7) 239, aRTEE—KETEETH
CAFEELLZETZ2E0THD, £/, EBRASCH LTV 7ICOVWTE, R
(1) ~(7) Z2H7IY,. SEREXE-—BENEXETCELIAZEEZE
THEN., TDEDPAREILKERDZEDTH D, LLEHIS~T7 OEFRNRE 7 1
WA, ERARFMEOERTIELL. REERLOERIESICEVEDTH
272,

(REFI6~9BLTHLEAIB~1 0ICDWVT)

EHEFI6 ~9 B L TLRAFI8~1 0lF, BIFEEMIEEE &6ICEBEIL
MR TEEL, INODERARFT T 1 LA, ERBR/Xv S YV TERICE
YESEI N ERARF 71 LA E, LRERERENBRELZSAEERILY
RFAESERVERARN 7 1 VLA EDET, RENAATESRFEES LV
ERAARFEERLTWD, BB, REFE6~9BLTLEHE~10T
&, FELERIE. FEERERtEY N2 2D0FLTHY. &FEREEY M &
BT 2HERE (F1~F40FERE) . ThTth, SEREES L
CREHEBIENETNIBRAEICEEBINTERNINTWS, £, $£3
DOFEBEBESIVCELADFERENOLDFERELY ME, 1 0EFEEE
HBIUVE20FEERNISORIFEREHE LY FEAROAFERESZE L
TW3, £2T. B1OFERBESSLVE2DFEERHEN LR IFEREE
v hAR (1) ~ (7) ZFREFNBLT RWEIBLVEEICIE, E30F



WO 2013/129335 59 PCT/JP2013/054809

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

BERHSSVELA0FEERNSLRDIFER LY FEABKICK (1) ~ (

7) ZENTNFE LT THBIIBL,

EheFleld. X (1) ~ (7)) 29T L, EHEHAT7 ~9B IO
BI8~10&tkd s, BLWARKARAERS L URVIERNALRNESE R
L. BRELTREFXRLEIRPENZEEZ LA,

RHEF 7 IE. X (1) ~ (4) LT (7) & L. RETKRIEERER
6 DEFRARI 7 1 WLIRWT2BBICEBN/EE R LT,

B8 BIUEREAIIE. WTFhEX (1), (2) . BLY (7) %
e L. RETERILIGERESI 3 DEFRNARI 7 14 IV LAIRWTRFREEZRL
7=

LeEFI 8k, X (1) ~ (8) &3 d, BEAERE—EEREETH
CAZEREELZETHEDTHD, £/, LBRHIOB LV 1 0ICDWTH,
X (1) ~ (6) 237, AENMEE-KENMEECELINFERESE
BTN, TOEPAZILKERDIEDTH D, tERHI8~ 1 0 DEHRANRH
T4V AE, AIRARFNESAF LAY, ERARFEMEC R DS
. REREOBEIIEWMEET L,

(REE—I2 DTS 7ICDWT)

Bl2~4F ETNENERG 1. LEG 1. 8LTHERM3 TRIE LR
FARRTANLDRFE—VERTITZT7TH5, B3 (LL&HI1) TIE
. B RBOXAZBEENITRTALTHDIIENL, —EDY v SILOFRE
BROoND, —H, B2 (EEFIT) TR VY TILOFEES MR IhTW
%, BB, 4 (Lk&fI3) Tk )y TILORELNLDIMHE I TWE D
RTOERDPSBHASHREDIC, )y TP+ RICHEIhTWS &I
WA 78RN,

M55LUT6IE. ZNTINERH 2 H L UCLLERF 5 THRE L 2 aR7A &8
TAIWVLDORME—VERT IS T7THD, M6 (LLBHI6) Tk, BITE
BOXNFEENITRTALTHDIZEMNL, Vy TLORENRONDE, £
=, EFNEBORFE—IDILEENY EL v+ —TTHD, TOREHIS



WO 2013/129335 60 PCT/JP2013/054809

. REXRDBFHICE > THHE>TVWERIENEZ LS, — A, M5 (£
EHI2) Tk Jy TILORENSDEINTWD, TDZ &, FT1OFER
NOERALNTHD, e, FEEZTH LA &ICLY., BERNABZD
REE—VDE—VBNIRELA>TWS, ZOFERIL. REFOTFHH
B> TWABIERNEZLND,

[0274] BI7~K10E EThEhERH6~8. &IULLEMEI8 THRIE L ER
ARNTAIWLORFE—V RS TZT7THd, 10 (LkEwHI8) TlE
. B EBOXAZEENIRTEALTHZ ML, VY TILORENRS
nd, . BERAEEBORNE—VDIBEENYES v—TTHD, — A
. ®7~9 (REFIE6~8) TlE. E—VDHREIEHZEDD, Uy TILD
FEEFMFEI N, £, OFRABEEORFE—IDE—IRIFREL RS T
W3,
= D&

[0275] 1 GEHRHARFT 1L LA,

A,

FELEIR.

KEITERE.

=mEEE.

£1 OFERE.

52 DFERE.

FEREEY N,

0 N oo o b~ owoN



WO 2013/129335 61 PCT/JP2013/054809

[E5KIR1]

[E5KIR2]

B oK D E

ZRE L

RIEE R LICRBI N, SRITEE L EENERB ENREICHE
BINFESEIRLE.

BT 3. ERNARF T4 NLTH>T,

EROHIESENEES L CHUEEREITEE ICHE T SaIKEN
KED,

[#21]

1. 12 (dH X nH) .~ (dLxnL)>1 Fi-1%
1> (dHXnH) .~ (dLxnL)20. 9

(X, dHEIFEFEBEOEIZXL. n HISETEEDERTE
&L, dLIMMEEEEBOEIZXRL. n LIMEEREEDRERTE
ZRLU, dHXnHREENEBEOAFEEZRL, dLXnLIEE
BREEONFEREEZRT, )

i fell U
AIEEAEZERN. SEMXE (BHfiXn H, EXdH) 8LV
BETERE (BHiFEn L, EXd,L) OFhZThdiai{ s 32H
512551 DEEREEE, BILE 1 OFEBRROIFREIIRFTOE
CETI2REINEE (BIFEn,H, EXd,H) BLCEEREE (
BiffEn,L, EXd,L) OFNREFNDRSEEIDONLARBZE2D
FEREE, MOoRZFEEREEY MEEAL. ZOR. AIkHEERE
v A,

[#22]

1.102d,H-d,H>1 LU
1.102d,L d,L>1

Eimlc S, ERNARR T 1)V L
AIEEEE 1 DFBREBEOSEITEBDAZEE (d;HXnH) &
MERIFTERBDOAZIRE (dLXnL) A



WO 2013/129335 62 PCT/JP2013/054809

[E53KIR3]

[E5K1R4]

[E53KIR5]

F5RIR6]

[%43]

1.062(d,HxnH) . (d,Lxn,L)>1 3L
1>(d;H%Xn,H) .~ (d,Lxn,L)=0. 94

WL, BLUVFF

AIECER 2 DEBIREBEOSEBITEEBDAZEE (d,HXn,H) &
MERIFTERBEDOARZIRE (d,LXn,L) A%
[£74]

1. 062 (d,Hxn,H) .~ (d,Lxn,L)>1 3LLIE
1> (d,Hxn,H).” (d,Lxn,L)=0. 94

e d. BERIR 1 ICRBOERARK 7 14 L L,

AIEEE 1 OFBREFEOSENEEONAFEE (d/HXn H) &
VHIREE 2 OFERFOREINEBONFEE (d,HX n,H)
[£515]
1.102(d,HXn,H) “(d;HXn,H)>1. 06
EiwlL, 8LV FiE

AIEEE 1 OFBRFORENEEONAFEE (diLXn L) &
UVHIEES 2 DFERBFOEREREEDAZEE (d,LXn,L) A
[£516]
1.102(d,LXxn,L).“(d,LxXn,L)>1. 06
AT, BREVFLIE2ICEHOERARE 7 1 LA,

HIESFEREE Yy M2 2 EFET 2. BRKEI1~30VWInsn11H
ICEEEDERNRE T 1 )L L,

FEORIGEEENXEBORFER n HE LV YUEZEEITRBICHEY
20743 &6 1 DORIGBEEREBOERIZE N L OLLA
[£17]
2>nH nLZ1. 1
AT d. BRE1~40VWThH 1 BICEHEOERA RS 7 14 )L L

]

RIS EZERD. 220, FRKE1~500WIhh 1IHICE



WO 2013/129335 63 PCT/JP2013/054809

BOERNRI T 1 IV L,

[EEKIR7] AR BZEREN. ERREMNTZ2ISICEE. FKRIRO6 ICREH
DERNRES T 1 I L,

[55K1E8] BRIRT~T7OWTIA TIRICEHDEFRARN T 1 VLD, HZ

AMRKREICHY EINTRS, EFRARFHTS R,



1/10

WO 2013/129335 PCT/JP2013/054809

[E41]

2 ’\ SN /\\ N\
>\\ OONNNNONNNNNNNN \> 7

NN\ ANNANNNNN
L </ -3(8)

£
AN AN N 6
L L I

R

N




2110

WO 2013/129335 PCT/JP2013/054809

[E42]

2300 2500

2100

AN
"

1900

1700

/N

1500

1300
K&

s
Y
£

1100

900

SN
\ o
Wi 1
™ <
‘Q\‘“‘\“““\\“\\“ B ] :
N NN
NN
\\\\\\\\\\\\\\\‘\\\\\\\ i i “ne.
SR
N
-~ 4
e
SR
et &
R ol
\\\\\\\\\\\\\\\\\\\\-\\\\\\\\\“\\\\\\\ ‘
N SSUASS G
AT ‘

R

e \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\‘\\\\\\\\\\\\\\\‘

T ———
SNSO—

\\\\\\\\\\\\\\S‘\“‘“\“\E AINANNY

3

300

R < o - - )
L =¥ 2] od <~

mEY

100
90
80
70
60



3/10

WO 2013/129335 PCT/JP2013/054809

[E43]

2500

2300

1700 1900 2100

1500

1300
BE

1100

900

T T R e,

RS

NN

700

SN\

P

N -

\\\\\\\\\\\\\\\\\\\\\\\\\\\

3
\\\\\\\\\“\\\\\\\\\\

RS

\\\\\\\x\\\\\\\\\\\ e
\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\:\\\\\\.\\\\\\\
NN
\\\\\\\\\\\\“\}\\\\\\\\\\‘

RS *
g - .

- |

500

300

- Q a o P - o o
™~ @ w0 < o (@Y e

100
20
80

2 1



4/10

WO 2013/129335 PCT/JP2013/054809

[Eg4]

AN
Pl

1900 2100 2300 2500

1700

\
s

1500

) 1300
RE

1100

900

T

AW

NN

700

-

e
\\\\\\\\\\\\\\\\\\\\\\\\ g

\\\\\\\

NN
2
\\\\\\\\\\\\\\\\\ .
\\\\\\\\\\

e

\\ -
——

500

BN

\\\\\W

QTN

AT NSRRI
——

\\\\\\\\\\\\.\\\\\\\\\\\\\\\\\\\\‘

90
80
70
0
0
0
30
300

o] o &

100



510

WO 2013/129335 PCT/JP2013/054809

[E45]

R

11@0 1300 1500 1700 1800 2100 2300 2500

300 500 700 900

100
90
80
70

0
0
0
30
20
10
0



6/10

PCT/JP2013/054809

WO 2013/129335

[Ea6]

3
00SZ 00EC  00LZ  O006L  00ZL 00SL 00EL 0OLL 006  0OL  00S  OO€

e

¥ N S S | Tessepneny jesssgensdpene

7
4

A

0

0}

0c

0€

Oy

0g

09

04

08

06

001

g

—k..»
2
Fitad



WO 2013/129335

[Ea7]

710

PCT/JP2013/054809

>

Q0

\\\ NN
AT

NN

B

RN

SR S

3 Q
TR
N R AR

\\\\\\\\\\\\\\\\\\\\\
SRR

\\\\\\\\\\\\\\\\\}\\\\b\\\\\\\\\v -

A

x\\\\\\\\“\\\\\\\\\\\\\\\\\\\\\\\\{: »

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\“\\\\\\\\\\\\\\\‘
R
MR

‘\\\\\\\\\\\\\\\\ﬁ - h

)

€
c
>

.
.\\\\\\\\\\\\\\\\\‘

e e
RN

N

100
90

-]
o

o
-—

O

1900 2100 2300 2500

1500 1700

1300

B

*
-
4

500 700 900 1100

300



8/10

WO 2013/129335 PCT/JP2013/054809

[Ea8]

/.

1900 2100 2300 2500

1500 1700

1300

:
>
>

&

%
By
4

A~

1100

900

SN\

. W=
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

A\\\\\\\\\\\\\\\\\\\\\\\\C
N

700

o
A

=
\\\\\X\..\\\\\\\\\\ -
\\\\\\\\\\\\\\\\
SRR i
o
.\\\\\\\\\\\\\\\\\\‘
3 RN
R AR N
R R TR

R
SN
«\\\\\i\\§\\\\\\\

N
AR

500

300

- T = T = S
R~ S 9 o

100
90
80



9/10

WO 2013/129335 PCT/JP2013/054809

[Ea9]

1700 19Q0 2100 2300 2500

1500

1300

»,
e
4

K &

1100

900

oo
Meerees
A .
\\\\\“\\\“\\\\\\\\\\\\“\\\\ S
AR ) C :3
\\\\\\x\\\\\\\\\\\\\ N P”"
R
RS
e
SN AR
SR

NN NN
SRR

*\\\‘\f\, SN
PR - <
h XS,
S
R N
AW TR
SR
\\\\\\\\\\\\\\\;

70
60
50
40
30
20
10

0

0
@
(B



WO 2013/129335

[Eg10]

10/10

PCT/JP2013/054809

(
i
<

1100 1300 1500 1700 1900 2100 2300 2500

AR SN

R

100
90

80

70

60

7%

50

X

40

30

20

\\\\\\\\\\\\\\\\\\\\\\\\w
e

AR

NN e
\\\\\\\\\\\w\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\
- 3
——_——
SN h
\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\ =
\\\\\\Q\\\\\\\\\\\
N
.
SRR

t

500

-

10

900

700

300

RE

“

#



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2013/054809

A. CLASSIFICATION OF SUBJECT MATTER
G02B5/28(2006.01)1i, B32B7/02(2006.01)1,

G02B5/26(2006.01) 1

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

B. FIELDS SEARCHED

G02B5/28, B32B7/02, G02B5/26

Minimum documentation searched (classitfication system followed by classification symbols)

1922-1996
1971-2013

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2013
1994-2013

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.
Y JP 2010-175838 A (Daishinku Corp.), 1-8
12 August 2010 (12.08.2010),
paragraphs [0034] to [0050]
(Family: none)
Y JP 2003-267754 A (Toto Ltd.), 1-8
25 September 2003 (25.09.2003),
claim 1; paragraph [0022]
(Family: none)
Y WO 2012/014644 A1 (Konica Minolta Holdings, 1-8
Inc.),
02 February 2012 (02.02.2012),
claim 1; paragraphs [0088] to [0089], [0034] to
[0047]
(Family: none)

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  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

15 May, 2013 (15.05.13)

Date of mailing of the international search report

28 May, 2013 (28.05.13)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2013/054809
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 5-3023 A (Ushio Inc.), 1-8
08 January 1993 (08.01.1993),
paragraphs [0004] to [0007], [0013]
(Family: none)
Y JP 56-165105 A (Ricoh Co., Ltd.), 1-8

18 December 1981 (18.12.1981),

(Family: none)

page 2, upper right column, line 3 to page 3,
upper left column, line 4; fig.

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




[E BRFR A s EpHpEE s PCT/JP2013,/,0548009
A, FERAORETAHSHOE (EERTFE (1PC) )
Int.CL.  GO2B5/28(2006. 01) i, B32B7/02(2006. 01)i, GO2B5/26(2006. 01)i
B FEEITo =55

AREET o T/ NRE R (EERGRF3 (1 PC) )
Int.CL. GO2B5/28, B32B7/02, GO2B5/26

/B ERLANOEE CHRHEZITo T DHICEENH LD
HAREERFHEAR 1922—199 64
HAEABEAF AR 1971—201 34
HAREHE R 28 EAR 1996—201 34
HARE B ERAFE AR 1994—201 34

EEHE CHENLEETT—F R (F— 2= ZADLATFR,

A L7 HRE)

C. B2 LI b DI
SIS D AT %
BT Y — % BSOS RO O AT BT % & & 13, Z ol 5 Eo R R R B
Y JP 2010-175838 A (X &tbKkEZE) 2010.08.12, % [0 0 3 4] 1—28
—[0o050)] (ZxIVU—7%01)
Y JP 2003-267754 A (P EsR2>¢t) 2003.09. 25, FhEKIE 1., B 1—38
wl[oo22)] (yrIVU—721L)
Y WO 2012/014644 Al (m=h I J IVEZR—)LTF 4 7 ARk E4) 1—8
2012.02.02, #hskmE 1. BB% [0088] — [0089], [003
4] —[0047] (Z7IVU—72L)
W CHIOREX b SRS STV 5, ™ ST R Ty 3 U C T AR A B R,

*  BIAERO AT TV —

[A ] BHCBIED S A ST CIE R < . — ARk a2 R4
HD

[E ) EEEHRE AT M E 2387 ch 208, EERHEA
Pglznkani=4o

[L | Bt aRIC R R & 4R T~ A SURR UMt O SCER O R AT
HE L ISR RBER a2/ T 52D AT
AR (B EA9)

O] NBRC X B8R, i, BREICERT 530K

[P EHREHFEHATC, M oEEHO RO & 72 5 HFE

O HOBICAFR Sz

[EIFEHRE B ISR BRI AREN TR TH - T

HIEEFET 50T, FBHOFE X ITER

OIFEDO = DIZEI AT 5H D

X ) #CBEOH D TR ThH - T, UsE RO A THMH
DOFRMTESMER N EZ BB B D

Y | 5 CEEOH D TERTH - T, YaE T & o> 1 L4
FoxERE D, BEHICESTHHATHAMEEEIC
Lo THBMERNEEBZSNDL LD

(& | Fl—F v b7 7 2 U —3Ck

T

FEpRA 252 T L2 H E S RE S O R EH
15. 05. 2013 28. 05. 2013
[E BRI AR DA R U Tt IFTEES (FEROHHME) 20| 8613
AARE®NTT (ISA/JP) %
HWHEES100—-8915 !
HRATRHEAXENE=THE4%E3 & EEEES 03—-3581—-1101 WHE 3271

HMAPCT / 1SA/ 210 (F23—)

(2009FE7TH)




= BoR AT o5 EEHEES PCT//JP2013,,0548009

C (Bi&) . BEd 2 LR8O b5 3k

1R SO D BT 5
BF Y — % BIFSCIG RO OGN MET 5 & &1k, FoMETAEFOHFR HEREDOES
Y JP 5-3023 A (7o A B ASH) 1993.01.08, B#% [00 0 4] 1—38

—[0007). [0013]) (773IVU—%L)

Y JP 56-165105 A (BkethVU ==—) 1981.12.18, F 2 BHA FHE 3 1—8
IT— 3 AL ML 49T, F1 -2 (77 IV —72L)

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - claims
	Page 64 - claims
	Page 65 - claims
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - wo-search-report
	Page 77 - wo-search-report
	Page 78 - wo-search-report
	Page 79 - wo-search-report

