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(87) Abstract: Provided is an optical waveguide that re-
duces variation in optical waveguide shape within a sub-
strate surface and that enables reduction of loss in a visi-
ble-light waveguide by suppressing sinking of a core lay-
er into a lower clad layer during heat treatment in a manu-
facturing process. This optical waveguide is provided with
a substrate, a lower clad layer formed on the substrate, an
etch stop layer formed on the lower clad layer, a core lay-
er formed on the etch stop layer, and an upper clad layer
formed on the core layer and the etch stop layer, and is char-
acterized in that the etch stop layer is made of a material
having an etching speed lower than that for a material of the
core layer and having a softening point higher than that for
the material of the core layer.

Rl



WO 2020/129664 A1 | {00020 A0 VLA R

GNEN  BEOCAORANBICESWVWTIATENTFEHRI Sy RBRIEHAD Z A& L THR
FHRAERBOEIBRIEETRICTZEEHIC, HERBHROERBMAIES D EX5IE T 58K
BAERMET 2, BEiRE, sISEREICERINAETHRISYy REBE, IR FHRI Sy KRB LICHEK
INcTyvFRMy TEBE, BIRIYFAMYy PREICERINWAZOTESE, BIscd 7B R URIE
IvFAMNyTBLEICERINEZERISY KBS, 2HALKERBTH-T, BILIYFR b
v TEBIEATEEER T ZMBLYS Iy F Y IRENNIL, BOMSKITEEERT 2ME &
L THIE RSV TR INTWS Z &5 HE T2 ERIRE L,



WO 2020/129664 1 PCT/JP2019/047564

[0001]

[0002]

[0003]

[0004]

[0005]

Bl M =
FEADOZM : AEREE TORESE

T 5

AFEBPIZ., NEFKEZTOREREICET S, BICEE O RDORNIE
WL > THAERBOOATENTEI Sy REANXAAT I &AIMHE LT, 7
BRARBRBOEIBRIEETBEICT 2HBREE TOREFEICET 2, £
heEBIT, ¥4 700—FT 4V IJHRPIy FU TEOERARNICEIT S
DFWISERT 5. IRIAERBEOMIROERAAIE S DX £H LT, &8
HBEBEOERERICH T 2HEL 2 RRATREANERBRTEOEESE
ICEY %,
R

WX, ARRASAMBEICE > TERINZTEARER(P lanar
Lightwave Circuits:PLC LUF, AEZPLC)IL
JR(E - HEBUWIBY AT LEFRDICAVWLNTWS, AERPLCEEK
T2ARREFRIE. BERRAICES - FRINTSY. 203 T7HRIC
iZ. Si0,4iGe0,Z#R—FLESi0,—GeO,rBEVSNTWS, (f
ZITHHXE1BR) . ARREFKROITHRELTS 1 0,-Ge O0,%H
Wigsa, BERRT TR, REQMPIBLL L, BOTEERKRT, EiE
HEINEREEFRTDHIENTES,

HE, ARRPLCT/NA R, HiBE - KEBWIEY AT LRITFTTAL

B 2T RELTERVWLNTEY, AIRNERBICEE I

FARZRPLCTFNAZREEAFINTWVS,

LAOLAads, ARZREFREBOIT7ZHMEE LTAHAWSONSES i 0,—Ge O,
ik, BERRTFCRENZBEILVWEOD, AANERTCTRRINEZET S
b, AIEADNARRZRPLCT NS RICANINTERERAGHRT2&. E
FhIERICER U 72 RIIC & YU AZREDNSIET 2 & WD BEL D - fe.

FTIT, AREAEAERBOITHMBE LTR—=RY NEBWT., #MiRA



WO 2020/129664 2 PCT/JP2019/047564

[0006]

[0007]

[0008]

[0009]

RASZAEAWDHEDNH D, THRABAERBOITHEE L THEAR
HSZEAWREBE, 75y RERELT, 75y RBEORIFRRAMBAR
HSZADEFRRLY FIFREDIC. RURPIVRER—TLEARAS A
AN IRYSY (7

M1k, mOoRPIvRER—FSULEARASREAVEIS Y RKBEE
T3, EONERBEEELATT, M1ICIE. SiERTE STERT L
KR INZS i O, FEI v KB2&, Si O, FEU 5w KRB 2 LICEK
INMRARASZAATEI &, MARAORASAATEI ZIEDAL LD
IS i O, F&EV Sy REB2RUHMAARASAATEI LICHERINAS |
O, LBV Zv RE4 &, ZRATHERRBENTINTWS, S i O, 5
97y REB2RUS i O, L8775y KB4IF. RURXIFTvRNR—EY
TEINTWSB,

LALANSE, R=IXY M ZWEES i O3ibmaMMELS RSB 7=8H, &
DEOIBRERIVRPIVvRERN—T ULEARASZAE2 IS5y KBEE LTRHWE
HmE, MRARASAATEILIYBHEWERETI Sy KB’ #IETEZ &
ERB, DD, HEFRERBRICSVWTIATEOEERE LS L VY
v RBEOFIBALDIEDICKRERBEREICLZ2BUIEZTH>E. M1IIR
INBEDIC. RIERKOFWHRAERASZAATEISN. K="V M)y F
THIERDEWS | O, F8V 5 v RB2FRITEAIAATLE D,

ZTOR/R. FIAIE. AERBROBERZFHETELAVWREOBEIFREE L.
FMEDOHERE/Y— v EHRTES, SHRERABROTHRIRETH S &
WO RN H o, BB, CITHRIERKEBEFPEZMBL TV & X
. EIEI L. ERLBOIREEZRKL. fIZEHERARG S X THN
16 00CREEDETHY. K=Y N)YyFTHEROEWNS i 0,75
v NETHNIEQ00CREDETH 3,

ZITELMK. WEREROIATZOEERICEBO TEWITELZER T IET
. RESRADICLY AT7EZENE, BETOCRORLEICESVWTITEN
TEY S v RERIEAAD Z E2MHEIT 2FEMRREI L TWSE (A



WO 2020/129664 3 PCT/JP2019/047564

[0010]

[0011]

[0012]

[0013]

[0014]

. TR 25R) .

B2k, R 2 ISR T HEROAERBEEERT, 21T, S i &
WR11&, STERTTEICERINAS | O, FEI/ 5y RKE1 2&, flif
ARASRAATE1 3 &, MBRARASZAATE1 3ZEBOHIALLDICS |
O, F#f7 2 v REB 1 2RUCHAARASRAATE1 3 LICEKINAES i O,
LTRSSy RE14I1CIMA T, Si O, 78035 v RE1 2 L THBRART S
ZAAT7EB1 3TICHERITONALFVWITIERE b 2mAATRBEENRIN
TW3, CZTS i O, FEI75Yy REB12RUS i O,LEI5v RKE14IC
. B EERICRVRXIZ T RN R—EVT/IhTWS,

M2 ISR REOHEREBETIH., Ty FUIICLYMBRAERAS 2T
TE13DLENY—2VEFHRTSEEIC. EROMAARASAIATE 1
SEEICEBO TEWIATRILSZRTIDIKIVFUITS, COATERI
5%2FHKTH2ET. AF7EREI BOZITB2RAERNICELY 75y RELHIE
LEEXTHEMPAREASAOTE 34530, BETOERDOBRNIEIC
BPWTHRAEASZATZEI 3NAS i O, FEI S5y KRB 1 27(TE&HAD
JEEMHEILTWS,

FoATHAT SRR

FFEF TR

FEEFSCmR1 B 2013—-17 126 152K
RErCHER2  REBI2006—-0307 34204
RIOHE
FALGBRLELD & T 5FE

B2 IR REROEFREETIE, MBRAERASZXIATEI13OTYFY
TJOBRICETITIRE1 5 OREZHE L TERIEZXER L TW3,

LAOALAASL, TyFUJICLYEVWITEISZS i O, FTHI > v FE
12EICKZES>ETRE. ORANY—VOBBICLY Ty FU IRENELL
THI400—FT 4 VITHRNMRIE, O/ /00—T 1 VITHRD



WO 2020/129664 4 PCT/JP2019/047564

=&, OB/ —UHNBELTWBIYY PTRIVFVITREMESRY,
B/ —UDNBERT) PTRIvFVIRENELL BB I EMNL, TIN
HARICBWTITEI 5 Z2HELRLEICHET200RETHD &V D H
BNDH > T,

[0015] &/, Ty FUIEENEREANTERSZEICLY, OT7ERISDEL
EAXERNTIELSDL o)., ZBFYDETZE5IERITEVWIBEELD oL

[0016] AFRMIE, LEFBICEATAINALEOTHY., BUBICSWTITE
ATEV v RBIEAAD T &% LT, IHRAREREROKERIEE
AREICT 2 & EHIC, TYFUYIREREOERARTOIELD FICERT 54
BIYDOET=IHITRAAEREEZIRHIDEEENET 5,
AR EBRT BIODFE

[0017]  LEEBEEMRT SO, AREBAOABREO—EHRTIR, IT7BEER
BRAMBTERINAEABZEVWIYFANYy TBEOTBDOTFICRITD %5
BEd 2,

[0018] F/LEAMICIK. UTOLD LGB EZRAD I EZ2RHHET S,

[0019] (#&RK 1)

k&,

BISEERD EICERINAETERI Sy RKEE.

AIEE TRV 2y RBO LICHERIhEZI v FRA by TEE,

BIEEI Yy FRAMNY TEBOLICERINZOTEE.

AR I 7EBRUVRIEIVFRA MY TEBDOLICERINAELE ISy RKEE
. ElEATHERRTH> T,

RIEST Y FRA MY TEBRAEITEZERT2MBIYBIvF U IRE
ANEL, BORIBBIATELZERT 2MBE LR L TERIERABVWMETE
RINTW3
T EERBET DHERE,

[0020] (#&RK2)



WO 2020/129664 5 PCT/JP2019/047564

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

AIEEIYFRAMY TEOEADRIZIATED2IUNTOEH»%EET S
JEERHETREMR 1 ICREDONTIRE,

(& 3)

RIEBITYFRA Ny TEBIE. BET7ILI=04L (A1,0,) . BlexT x>
L (MgO) ., BBIbA Yy YDA (Y,0) . A Y RNYDL - TFILZZDLhL -
A—xy b (YAG) Z28CMBTERINTWVWS
CEERHETIER F1E 2 ICERHONLEIRE,

(x4 )

RIESA 7B, MRAERASATERINTWDS
CEERBHETIERT ~30WThh 1 IBICEEHDNERKEE,

(Hm5)

AIEE FERY S v RBRURIEELERZ 2 v FEBIE. RURXIETvRN K-
TEINEAERASAICE > TERINTWS
CEERHETIEH ~40WThh 1 IRICEROAEIRE,

(#m 6)

ERDOLEICTEI 2y RBEZEHT 22Ty T &,

AR FER Y Sy RBOLICZYFRA MYy TBEHRT 2Ty F&,

AIEE Y FRAMY TEBOLICOTEERT 2 ATy T&, &,

AIEEA7BRURIGEIVFRANY TBOLICEE ISy REAEFKT 2R
Ty TE, BRATLAERBORERETH> T,

RIEE Ty FA LMY TBRAIGRIATEEZBHRT 2MBLYVE I Y F U IER
ANEL, BEDORIRBATEBEER T 2MB SR L TRIERDIBVWME T

REND
EEFHET HNERBORET %,
(HBE 7 )

RIEBETYFRAMY TBOEADREITED 2IULTOEATHHEIND
&R ET HEKO ICKEBONERBOEERE,
(1B 8)



WO 2020/129664 6 PCT/JP2019/047564

[0027]

[0028]

[0029]
[0030]

[0031]

RIEEIYFRMY TBIE. BILT7ILI =046 (A1,0,)  BlexTRUD
L (MgO) | BBIbA4y )DL (Y,05) 0 4AYRNYDL -TIZZ=ZDh -
H—xvy b (YAG) 2E8THMHTERINDS
TEEREMETAEMO IIET ICRBEONEREOEESE,

FEEA DR

MEBEHLELDIC, AERBICLNIE, BE7OEZOBNBICHSWTO
TENTES Sy RERISKMAD Z & #i06] L TARHERKDEEL
LETREICTDEEHIC, M4 700—FT A VIMRRPIvFVIEEDOR
ROFBICEET 2 ERERBROEmAIES DX £IH T 2 A ERREIRET 2
ZENAREERD,

B D E A ER A

[BU IR DA ERRIESD—Fl %~ ERMERTH 3,

[B213E R DA ERBEEDR D —Hl% ~T ERMERTH 5,
[EI3]AFBDEMBAEEICHI 2 HBREE S LT ERETERNTH 3,
FAEERT HHDOIEE

UF, HEZZR U AN SAEPOERPEZFMICERIET 2,
(HBRERIEE)

B 3%, AFBOEBHEICH D DAEREEEE R TERMERTH S
o B3ITIE. BIZIES | TEHEINAZERT1O0T &, Efi1 01 EICHEHARX
N, PIZAEERRASZATHERINALTEHISY RE102&, T8I Y
NE102LICHRIN, BIZIEEETILI =0 L (A1,0;) TERINEL
IvFRANyTEB103&, TvFRAyFE103LICERINE, Bl
EMBAEASATERINAZATE104 &, O7E1 04 LICERI N
PIZERERRASATERINZLEI Sy RB105&, ZgALNE
HBEENRINTWS,

TEY Sy R102RULEEY Sy KE1051k, I7E1 04 5HEIRT
DMBEBR U THEIREREADMN2%ICARD EHIC. FIZET7vyRASAK—
EYTINARRASATERINTWS,



WO 2020/129664 7 PCT/JP2019/047564

[0032] Ty FZRbyFE1031E. RERANCL>TIATEI1I04%5FNEZD
ICRDIREAT, N ONERR%E LR SEREOEREMERARE (Bl
EEOLETHER) IKOWTOBRABEDOLHOE—IH, I7E1 0405
IvFRAMYTET1O3IKELAVEDISEVWTENEZ L, fIZED7
B104DEHAD2%UTODEHE2ETZIENTES, TvFAMYTE
D FIRISHBRFOEEREMEICE > TREI N, $&EF0. 01 umiBET
HB5

[0033] (HERBEOEESE)

AR, AFEBOERBGICHED HERBROBEREICDOWTEHET 2, 7
TmMmmOEIEZETZHZIES | TEHRINAZERT O 1 EIC, FIZIEX
REBEEAVWTC, 7vHRHIPR—EVITINAES i 0,220 umHEREL T,
TEYISy RB102%5FEMT %,

[0034] kiC. FUEETERZ Sw RE1 02 EiC, HAIEAL D (Atomic Layer Depos
ition);ZERWT, BIL7INI=0L%50. O2umiHBLTCIVvFR Y
TEB103%KKY 5, TDR. siddTyFAMYyFTE1 03 LI, A
ARy H ) TERERBWT, MBAERASREE 1 um#Ed 2, O
ARAZAREZ, BERE%ZEMIRICFTEDOHRLOR/ Y-V TTyvFUIL
AT7EB104 %KY %,

[0036] Z0f. BIXIEKEEBEEAVT, THIS Y RE1 0 2 ASOE
REBRDBEDICTYRNFR—EVITINAES 1 0,220 umiHREL T, L£EF
275y REB105%WAL 7~

[0036] AREHICHRIHERKICLDE, JvRRAREBWALITHEEREO R
SATYFUIIIEWT, TYFAMYTEB103THIBIETII=ZU L
BICTTYyFUINLEERZ &L, MBRARASRABEOIYF Y ITE%—
EICT BT ENTREICARY, Y4 /00—TFT 4 VIPRPITvFVITEED
HADHICLEZATE1 O4DHIROERIESDEZMFITE S, FIy
FANY TBTHIBIETINIZO LOHIEANARRHS ZADETRIERLY
BWEHRLERFICERILE T, REKRADICIYIATET1 04 %2FANER T &



WO 2020/129664 8 PCT/JP2019/047564

DTETFEHIZIY RT102ADEAAAHZIFT DI ENATEEE RSB,

[0037] 7y, LEEmAITIE. TEISYy FE102RUEEIZYy RE105
ENEHEE. OT7B1 04 ARy Y YV TETERThHEBIhTWS
B, BRI ANKHEEE CRE[ERRE. XNy S ) U TENSERHIGE
RLTEW,

[0038]  EEEERREHITIE. EiR1011ES i TERINTWEH, EFLLIT/A
A1400CUETEDBERFEHANO0. 5X10° /CUETHNIE W
THOMBTERLTELWL,

[0039] &/, LEEmAITIE. TEHIZYy FE1 02KV LISy RE105
WI7vRDPR—EVITINES | O, TERINTWVWBDN, K=/ MIFR
VRXT VR, FLEEFFTOEMAZAVTEHELLL, 7 EDLEREREAIR2
% TR EB LU,

[0040] &7, LREEFTIE. TYyFAMYyTE1O3EBETILE=UL (A
1,0;) TERINTWSED, FIZIEBIt<x T x> L (MgO) | Blba Yy
RUDL (Y05) 0 AV bMYDL-FPILIZUL - H—Xv b (YAG) %
SOMBTERLTHELV, TvFRMYyTE1 030OHBRVEIE. %
NENERBOITE1 042N TIRICAVWSIIT Y FUIHRIINLT
O7B1 04 &YTyFUIRENNEIL, AD2OT7E1 04 LYBRIERE
IEREDBEWME., RUKRERNICLYITE1 04 5FHhHED AT
BRRENSEIRINDS,

[0041] F/. LEEmRAITIE. EEBIS5Yy FE1 05 ZZDRETENTEHRI S Y
FEB102-AURBITERELGDELDICERLEDY. I7E104 LY HEWL
BITRTHNIE, TSy RB102ELEIS5vy RKE105 ENRERD
BIEREQRDLIICEBRLTHLN, T THIZY FE1 02 R ESB
759y RE1051k ALEDOTH>TEHEERDIEDTH>THLL,
EEX DR AT

[0042] AFEBICINIE, BHESOELZAOBMBICSWCITENTHIS Y KB
FISHAAD Z & 2% L THRARAERBOREBRIEZTRICTEEES



WO 2020/129664 9 PCT/JP2019/047564

IS HEREIPROERIES D E 2106 L2 NERBEZRH T 5 2 &AM

5%,
= DR
[0043] 1. 11 S &k

2. 12 SiO,FEv>v KE
3. 13 MBARASRIATE
4. 14 SiO, LISy RE
15 a7

101 EHiR

102 TEIZv RE

103 TvFRhyTE
104 378

105 LEEIZv KRE



WO 2020/129664 10 PCT/JP2019/047564

[55KIA1]

[553K1R2]

[553KIR3]

[55K1R4]

[E53KIR5]

[E53KIR6]

&a R D&

k&,

BISEERD EICERINAETERI Sy RKEE.

AIEE TRV 2y RBO LICHERIhEZI v FRA by TEE,

BIEEI Yy FRAMNY TEBOLICERINZOTEE.

FIECATVEBRUVRIEEI Y FA MY TEBO LI I N EER IS v
FEE&. ZBATABRETH> T,

RIEETYFRA My TBERIERITEEZEBXT 2MBLYET Y FV
TRENNEIL, BORMRIATEEXEKT 2MB & B L TEIERD
BUWHHTERINTWS
T EERBET DHERE,

AIEETYFRAMNY TEBOEADFIERITEBD2IUNTOEA%HT
%

T EERET BEKRIE 1 ICEBOHNEIREE,

RIEETYFRA My 7B, BIE7ILI=0L (A1,0,) | Blb~
TxYUL (MgO) | BBEAYy RUDL (Y05) . 41y bYDL
cTFIVEZZ0L - H—Fv b (YAG) 2EOCMBTERINTWVWS
TEEBEBETHERE FIE 2 ICEHONERE,

AIEEA7EIF. MBRARASATEXRINTWS
CEERHMETZEKRE ~30VWThH 1 HICEHROAERKE,

AIEE TBRY 2 v RERURIRE LBV 5 v REI. RUEREXIET v
DR=TEINEARRASRAICI > TERINTWS
CEERHMETIEKRE ~40WThh 1 BICEHROAERKE,

EROEICTEI Sy RBEERT2RT7Y T &,

AIEC FERV 2y RBDEICZ Y FRA MY TBEHRT 2 ATy &

BISRBIYvFANY TBOLICOTBEERTD2ATY T&, &
BISEd7EBRURIEIYFA MYy TEBOLICEE VS Yy REATEK



WO 2020/129664 1 PCT/JP2019/047564

TE2RTYTE, BEAHERROEEREZTH> T,

ARy FRMY TEERIRITEEZENT 2MBLYBI Y FV
TEEMNNIL, BORIRIATEAERT 2R & LB L THRIERD
BLWHRTERINS
CEERHE T 2HBRBOEERE,

[EKIE7] AIEETYFRAMNY TEODEADFIEZIATED 2HUTDEH THEK
Ihd
CEERMETHERECICREOAERROEEHE,
[55k1E8] RIEBTYFR MY TEIE. BET7ILI=UL (A1,0,) | BBfb~<

T (MgO) | BBEA4 vy ML (Y,0) . A v N4
cTFILI=O L - H—%vy KM (YAG) 25O MBTERIND
CEHEEFMETBEKREG I 7 ICEHONERRDEE AL,



1/2

PCT/JP2019/047564

WO 2020/129664

[E42]

)




2/2

WO 2020/129664 PCT/JP2019/047564

[E43]

::: A\ NN\ AN
7///////////////////7////////////////////////////////////////% 103
\\\ \\\ \\\ \\\ \\\ \\\ \\\ \\\ —— 102




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2019/047564

A. CLASSIFICATION OF SUBJECT MATTER
Int.Cl. G02B6/12(2006.01)1i, GO02B6/122(2006.01)i, GO02B6/136(2006.01)1
FI: GO02B6/136, G02B6/12371, G02B6/122

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int.Cl. GO2B6/12-6/14, GO2F1/00-1/125, H0185/00-5/50

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

Published examined utility model applications of Japan 1922-199¢6
Published unexamined utility model applications of Japan 1971-2020
Registered utility model specifications of Japan 1996-2020
Published registered utility model applications of Japan 1994-2020

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 2018-32043 A (TOSHIBA CORPORATION) 01 March 1-8
2018, paragraphs [0125]-[0151], fig. 25-36

Y JP 2002-335051 A (SANYO ELECTRIC CO., LTD.) 22 1-8
November 2002, paragraphs [0096], [0097]

Y USs 2018/0323237 Al (STMICROELECTRONICS (CROLLES 2) 3-5, 8
SAS) 08 November 2018, paragraph [0048]

Y JP 61-234545 A (INTERNATIONAL BUSINESS MACHINES 3-5, 8
CORPORATION) 18 October 1986, page 5, upper left
column, line 6 from the bottom to lower right
column, line 6 from the bottom, fig. 1(a)-(e)

& Further documents are listed in the continuation of Box C. & See patent family annex.
* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“B” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be

special reason (as specified) considered to involve an inventive step when the document is

“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
16.01.2020 28.01.2020
Name and mailing address of the ISA/ Authorized officer

Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan Telephone No.

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



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2019/047564

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

2014, entire text, all drawings

A JP 5-307200 A (NIPPON TELEGRAPH AND TELEPHONE 1-8
CORPORATION) 19 November 1993, paragraphs [0057]-
[0069], fig. 7-13

A CN 103854669 A (SEAGATE TECHNOLOGY LLC) 11 June 1-8

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/JP2019/047564

JP 2018-32043 A 01 March 2018

JP 2002-335051 A 22 November 2002

US 2018/0323237 Al 08 November 2018

JP 61-234545 A 18 October 1986

JP 5-307200 A 19 November 1993

CN 103854669 A 11 June 2014

(Family: none)

Us 2002/0167028 Al
paragraphs [0124], [0125]
FR 3066038 Al

EP 197422 A2
page 13,
fig. 1-5
DE 3685452 A
CA 1232371 A

line 15 to page 16, line 9,

(Family: none)

Us 2014/0153861 Al
Us 2015/0262597 Al
CN 103854669 A

KR 10-2014-0071908 A

Form PCT/ISA/210 (patent family annex) (January 2015)




[EI R &

] B B
PCT/JP2019/047564

G02B 6/12(2006.01)1; GO2B 6/122(2006.01)1;
FI: 60286/136; G02B6/12 371; G02B6/122

A. HERORTLI0FONE (BRFEHFIH (1PC) )

G02B 6/136(2006.01)1

B. HEZIT > 7208

AEZT > 2 NRER (EERGFOH (1P C) )

G02B6/12-6/14; GO2F1/00-1/125; HO1S5/00-5/50

FAMTRERENE=TH4&E3 =5

BNERERIDAOEBR CHREZTo7-0BIZEEzhd v D
HAESZHTEAR 1922-19964
HAEAFAEAFEAH 1971-2020%
ERNE P S N 1996-20204
A A B R A SR AR 1994-20204
EBRAECHHALUAZBFT—EN—A (F—ZRX—ZDOLH, FATIFEHL-HZE
(. BT ERD5ND
31 F Sk D ‘ : o ‘ o BT 5
D) — BIHSCENG  RO—IBOBFAEEYT 2 & X%, TOBET 2 Bio&RR %*E@%%
Y JP 2018-32043 A (#pRLSHFHZ) 01.03.2018 (2018 - 03 -01) 1-8
E¥¥%[0125]-[0151], B125-36
Y JP 2002-335051 A (=JFEEBHEEMRASAE) 22.11.2002 (2002 - 11 - 22) 1-8
Ex3%[0096]-[0097]
Y US 2018/0323237 Al (STMICROELECTRONICS (CROLLES 2 ) SAS) 08.11.2018 (2018 - 3-5,8
11-08)
B[ 0048]
Y JP 61-234545 A (A V& —Fa )il EVRA IV—VA I—-FRL-—-—ay) 3-5,8
18.10.1986 (1986 -10-18)
5 R—Vk TS 8647 — A P TS % 6 17, 1 (2)-(e)
A JP 5-307200 A (HABEZIHRRSH) 19.11.1993 (1993 - 11 -19) 1-8
E¥¥%[0057]-10069], B47-13
A CN 103854669 A (FEERHEAREAT) 11.06.2014 (2014-06-11) 1-8
22X, 2H
[ cmos =it cmasssntes KTV T 73D — 2T 2 Bl B,
« XD T T — T R LN REARE ST o T I
A RCEE OB 5 LETRA . AR E RS 0 Rr2pp RS, RNOREXEDRORROL O
B REIOMB G B0 WRHAIESEE % S II00S CHTH 5T SR T SO
ARINEZED VIEFEENE N EL HhDE
“17 @%féz%ﬁ ’“i%kf@“%j@ﬁx iﬂﬂo)iﬁk@% HEL “y RZEEDOH D TH->T. YH Lo 1M Eo
T T AR e R e S ?@%Q%%:§§TE%T%%QX% R0 LR
97 WwWeEZLNED
07 I & BEIR. A, BR%IE RS g FATY T 30—
o EBSHERNIT, o BIEHOFIR OIS L 4.2 O HO
CARVN S
EEHE R T L2H [ R A5 D Fexk
16.01. 2020 28.01. 2020
ZMBCHTHE BIEOHZE (BFFTFrEBEEE)
H AE &52r 7 (1SA/JP)
T100-8915 v

FEEEEE 03-3581-1101 PR 3295

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)




Us 201570262597 Al

CN 103854669 A

KR 10-2014-0071908 A

E R E B SRS
KFEYRT 73— T B
TYRIT R PCT/JP2019,/047564
Al F SCHR AEH K5V RT 73 0=k AEH

JP 2018-32043 01.03.2018 (773U —=R1L)

JP 2002-335051 A 22.11.2002 [IN 2002/0167028 Al
[0124]-[0125]

Us 2018/0323237 Al 08.11.2018 FR 3066038 Al

JP 61-234545 A 18.10.1986 EP 197422 A2
13 E A5 157 — 516 E A0
17,F1GS. 1-5
DE 3685452 A
CA 1232371 A

JP 5-307200 19.11.1993 (773U —=R1L)

CN 103854669 11.06. 2014 [IN 2014/0153861 Al

FER PCT/ISA/210 (OS5 b7 7 3 ) —HIBHD (201581 H)




	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 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report

