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(54) Title: OPTICAL SUBSTRATE, SUBSTRATE FOR SEMICONDUCTOR LIGHT EMITTING ELEMENT, AND SEMICON -
DUCTOR LIGHT EMITTING ELEMENT

G4 ERADEW  LFEM, FEARFLERTFRER, RUFEERIELRTF

(57) Abstract: The purpose of the present invention is to provide a semiconductor film with which a semiconductor light emitting
element having superior light emitting efticiency, especially compared to the prior art, can be manufactured with high yield, as well
as a semiconductor light emitting element using the semiconductor film. The present invention is an optical substrate in which an un-
even structure (20) is formed over part or an entirety of the principal surface, the uneven structure regularly including toothless sec -
tions. The uneven structure is constituted by projecting sections (21), inter-projecting sections bottom-sections (tlat sections) (22),
and recessed sections (23) (toothless sections) which have a flat surface positioned lower than the principal surface formed by the in-
ter-projecting sections bottom-sections. The projecting sections are disposed at an average pitch PO, and the toothless sections are
disposed at vertices of a regular polygon or on a side of the regular polygon that connects the vertices. The length of the side of the
regular polygon is preferably longer than the average pitch PO.
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INTERNATIONAL SEARCH REPORT

International application No.
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A. CLASSIFICATION OF SUBJECT MATTER
HO1L33/22(2010.01)1

According to International Patent Classification (IPC) or to both national classification and [PC
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1922-1996
1971-2016
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1996-2016
1994-2016
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 5707978 Bl (Nichia Chemical Industries, 1,3-8,10-13,
Ltd.), 15-18

A 13 March 2015 (13.03.201%), 2,9,14
paragraphs [0001], [0011] to [0017], [0024] to
[0025]; fig. 1, 3, 4
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X JP 2003-197961 A (Toyoda Gosei Co., Ltd.), 1,18

A 11 July 2003 (11.07.2003), 2=-17
paragraphs [0001], [0020]; fig. 4
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* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
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“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)

“O”  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 undetlying 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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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2015-110333 A (Asahi Kasel E-materials 1-18
Corp.),
18 June 2015 (18.06.2015),
fig. 6
& Us 2014/0217449 Al
fig. 6
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& CN 103748699 A & KR 10-2014-0030311 A
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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 I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.: 1-7 (partial)
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:
(See extra sheet.)

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. 111 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:

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

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

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

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

I:I 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.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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Continuation of Box No.II-2 of continuation of first sheet (2)

The inventionof claims 1-7 encompasses anyoptical material comprising
a projection-and-depression structure having regular tooth-lost parts,
while the description of the subject application discloses that, in order
to solve a problem, premised on a board used for LED, of achieving both
improvement of light-deriving efficiency and reduction of crystalline
deficiency, theboardis somade as tohave suchaprojection-and-depression
structure having regular tooth-lost parts.

Then, it was an ordinary technical knowledge at the time of filing
the subject application that any optical base material other than the
optical base materials used for LED did not necessarily also have the
aforementionedproblem. Besides, nobasis forbroadeningor generalizing
the disclosure made in the description to the scope of the invention
of claims 1-7 encompassing any optical base material can be found.

Consequently, the inventions of claims 1-7 exceed the content set
forthin the description, and do not complywith the requirement concerning
the support prescribed under PCT Article 6.

Therefore, no significant search could be done and hence no search
was done with respect to anything other than the “optical base material
used for LED” and comprising such a projection-and-depression structure
having regular tooth-lost parts.

Form PCT/ISA/210 (extra sheet) (January 2015)



I s ERHHEEEES PCT/JP2016 /078748
A, EREOBTLHTFOME (EEFFIE (I1PC) )
Int.CL HO1L33/22(2010.01) i
B. FH&EZITonE

A 21T o T2/ DIRE R (HER R0 (1 PC) )

Int.Cl.  HO1L33/00-33/64

B/NBE R OB B TR To - BFICEENns 60
HAREEAFEAH 1922—19964F
H AREAREAFEAR 1971—201614F
H AR EE A 285N 1996—201614F
HAREBREEAFEAR 1994—201614F

FERAECHEALIZETT —F =R (F—F X=X DLFF,

A U7 RS

C. BhET 5 LD LN 5T
51 Lk R %
BT Y — %k BSOS RO A BT 5 & &3, T 5 EFT oS HREOF B
X JP 5707978 Bl (Hdfb T2 24) 2015.03. 13, 1, 3-8, 10-13,
[00017, [0011]-[0017], [0024]-[00257, K 1,3,4 (7% I U —721) 15-18
A 2,9, 14
X JP 2003-197961 A (W& RER D) 2003.07. 11, [0001], [0020], 1,18
A X4 (77 VU—720L) 2-17
W CHIOE X2 b TS TN D, ™ ORF U N T 2 U AR AR B,
*  BIASTO BT =) — D A OBITAE S 73Tk

TA ] FRCBIED & 2 3R CTIE e <. — RV K B2 7=

HD

TE | EEXHBEH IO MBEE 7213877 CTh 523, ERRHEEH

gz akshizbo

ML) Bk BIRICEE R A el 3 5 ST ST 00 SCRR D F81T

HAE L I3 Rnl 72 Bl 2 /523 5 72051 i
H3CHR (BH Z 59

O] HEEIC L B8R, R, BRFEICS LT 5308
[P ERHEEARIT, D oELEOEEORMSE L 705 HEE

ERRHEEH SOMEEH BICARENT- TR TH - T

HEE & P ES 5 b 0Tl FIFOFBEXIER

DEMOTDIZEI AT L

(X BCEEO S DN CHh - T, YLD A TR
OFRME AT ESER N BZ SN HD

(Y| BCEEO S DT CTH - T, SESTER S oo 1 2L
o3kl 0, BEEIZL S THETHLHEERIC
Lo THERERNEEZEZ NS LD

(& F—5 2 773U =30k

MT)

EEALEEET Lz A E A HR S ORIE A
31. 10. 201686 08. 11. 201686
EIFRH AR O AR M & Tk BHTHEE FEROHHMER) ZK | 3311
ARERTT (1 SA]P) N
HWEESZ100—8915
R TAHXERE-"TH4& 3% EFHEES 03—-3581—-1101 H#E 3255

HAPCT  ISA 7210 (F23—)

(2015%#1A°)




ER A EpsHpEE S PCT/JP2016/7078748

C (Bix) . BEd 5 R0 L5 3k

ST SOk REHT 5
B 5 Y — sk SIS RO EOEFTAMET S & X1k, FoMET S EFOER FHREO B
A JP 2015-110333 A (ALY A —~F U 7L XA 1) 2015. 06. 18, 1-18
6

& US 2014/0217449 Al FIG. 6
& WO 2013/031887 A & EP 2752895 Al & CN 103748699 A
& KR 10-2014-0030311 A

A JP 2012-109491 A (Fit Z#k24h) 2012, 06. 07, 5-7 (773 1-18
—72 L)

A JP 2012-209294 A (Rt TS 2012.10.25, K3 (773 U— 1-18
7 L)

HAPCT / ISA 210 (HE2_—Y0k%) (2015%1H4°)




ERE TR EpHipE% e PCT/ JP2016/7078748

FHIM FFROFMEDO - FBOMER TERVWEEDER (F 11— D 2DHEE)

HEHESEEIH (PCTI174(2) (2) OHEILLEY ., ZOEBEREREIIROBEHICL Y FEROEHED —HIZ-2>WTE
Lotz

1. 7% FFRHE I, COEBFEEEENATHES TSI L 2ELRVHRIRDL LD TH D,
DED
2. W FEkH 1— 7 DO I, ARHRRERHELZT 52 LR T A EE S THIEDEA M- LT

RWEBHBEORSIFEL LD TH D, 2FED,
(BB — T 2 )

3. ™ EEkIE I, EEFEROHFE CH - TP CTHEAIS. 4(a) DR UEILOREIC
o> TR ST 7en,

FUAR BHOEAERRIMLTNDEEDER (F1- =03 DfEE)

WIZHRARD L 9 Z OEBHEREIC UL EORBERH S & 2 OEBSHEER TR D -,

1. §% HBASKLEZBIFRAE TR Z ¢~ TCHENISHMS Lzo ¢, ZoEBRERS . T CTORE TR
TEZ DWW TER L=,

2. 7 BIFAETEHMEZERT LS ETCERL, TNTOREMELRFHREIZOWTHET LI LN TE 0T, BIH
TFEBI O RO 72D o7z,

3.1 HEASKLERBIGEE TR 2 —3 0 A UMM Uit - 7o, ZoEBEEREIL. TEREtoMn
3D & - 7= IROFERIED BTN THERR L 72,

4. HEEABLEIGBITRAEFEEE MRS L2 o720, ZoOERERAERS 1T, 55RO ORI
STV D EINAR D IROFHERIEIZ OV TR LTz,

IBMFH A TR O BEE O B T 5 R
U BIISAEFEAL T, N T OHEICIE. B SIFEROMM LIS, HBBANSEBRILThD o7,
 IBIERAE TR OMM & ITHBEAN O RE R THR D o723, BB P L FERESMA A FOR L2
WIZSHhbiLiah o Tz,
ENFHETFEB OMM I Td o723, BERL TR o7,

P
H

BAPCT/ ISA 210 (E1-—Y0HE (2)) (20154148




E A AR EEHERES PCT/ JP2016/078748

(5 A D &)

FHARIE 1 — 7R AL, AW ek ez 63 2 NihvEE 2 2 7=, & b5 Nk
MEOETH2LOTH D, ABEOHMEIZIZ, LEDHOKEKEWSHiHEDO L & TH L,
e v H LR o m F &R KM ORI D S & W 5 FREE A R A - 01T BiTRR AR BRI
72k T2 A3 2 MG 2T 5 2 ENR SN TW5D, 22T, L EDHOLFEREM
DA DO MW T | AR 2 A 7 5 D TR0 2 & A HEEREO HAH 7% T H
N, HOWDAEINFHEMETET HERE L — 7TIBDFEHOFIEE T, HMEIZHERINEZN
REPIERZN LT 272D O G B =720,

LMo T, Gk — 71485538, IHMEICE#S LA#sEEEz B2 250 THY, PC
TH 6 FRICHT SN D EMTITRT 2 B2 w72 LTV,

LT, B2k T 2/ 5 MMMEE 2 %272 TL EDHOXFEMM | LMW T
X, AEREHEZITO ZEnTanzd, R EziTbiRroT,

BAPCT ISA 210 (Hy~<—) (20154£148)




	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 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - description
	Page 72 - description
	Page 73 - description
	Page 74 - description
	Page 75 - description
	Page 76 - description
	Page 77 - description
	Page 78 - description
	Page 79 - description
	Page 80 - description
	Page 81 - description
	Page 82 - description
	Page 83 - description
	Page 84 - description
	Page 85 - description
	Page 86 - description
	Page 87 - description
	Page 88 - description
	Page 89 - description
	Page 90 - description
	Page 91 - description
	Page 92 - description
	Page 93 - description
	Page 94 - description
	Page 95 - description
	Page 96 - description
	Page 97 - description
	Page 98 - description
	Page 99 - description
	Page 100 - description
	Page 101 - description
	Page 102 - description
	Page 103 - claims
	Page 104 - claims
	Page 105 - claims
	Page 106 - drawings
	Page 107 - drawings
	Page 108 - drawings
	Page 109 - drawings
	Page 110 - drawings
	Page 111 - drawings
	Page 112 - drawings
	Page 113 - drawings
	Page 114 - drawings
	Page 115 - drawings
	Page 116 - drawings
	Page 117 - drawings
	Page 118 - drawings
	Page 119 - drawings
	Page 120 - drawings
	Page 121 - drawings
	Page 122 - drawings
	Page 123 - drawings
	Page 124 - drawings
	Page 125 - drawings
	Page 126 - drawings
	Page 127 - drawings
	Page 128 - drawings
	Page 129 - drawings
	Page 130 - drawings
	Page 131 - drawings
	Page 132 - drawings
	Page 133 - drawings
	Page 134 - drawings
	Page 135 - drawings
	Page 136 - drawings
	Page 137 - drawings
	Page 138 - drawings
	Page 139 - drawings
	Page 140 - drawings
	Page 141 - drawings
	Page 142 - drawings
	Page 143 - drawings
	Page 144 - drawings
	Page 145 - drawings
	Page 146 - drawings
	Page 147 - wo-search-report
	Page 148 - wo-search-report
	Page 149 - wo-search-report
	Page 150 - wo-search-report
	Page 151 - wo-search-report
	Page 152 - wo-search-report
	Page 153 - wo-search-report
	Page 154 - wo-search-report

