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(57) Abstract: The purpose of the present invention is to provide an optical
waveguide element capable of reducing the instability of a DC bias applied
to an optical waveguide due to electrical noise captured by a bias electrode
and achieving stable operating characteristics. Provided is an optical wave-
guide element that comprises an electro-optical substrate, an optical wave-
guide formed on the substrate, a modulation electrode for applying to the
optical waveguide an electric field corresponding to a modulation signal,
and a bias electrode for applying to the optical waveguide an electric field
corresponding to a DC bias, wherein in order to prevent the bias electrode
from capturing electrical noise, at least one (B1) of a pair of electrodes is
contigured to form a plurality of electrode components (b11, b12) by fold-
ing one electric line in at least part of the bias electrode.

G B NA T RABBNEBRH/ 1 A &6 > THERIBIZH
MIHDCNATANFREILT H &ZMFE L., BEEFHE

NEELEAERBREFERHBISHCL, BEXENRE
HYHERE, ZERICHRINLLERE S, ZAETRE
[CEBRESICHIET HDBEREMMT 2-HOEREWE, 3
HERERICD CNA T RIZHIET HBEREMMY 5D/
ATAEEE, ZIRALABEBREFISENT, NMT7RE
BRERK/ 4 XZHIRTHODOZNFT 270, A TRXE
BOLELEL—MITONT, —HOBEBDLGELLEL—F
(B1) &, —ADESRBRBEHYRL THEDEEH Y
(b11, b12) ZBELTLS,



WO 2017/168791 A1 |IIWAK 00N 0T 0 A

OAPI (BF, B, CF, CG, CI, CM, GA, GN, GQ, GW, KM, &{tARE4E.
ML, MR, NE, SN, D, TG). — ERAEHRE (EHE250)



WO 2017/168791 1 PCT/JP2016/078430

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

Bl # =
KEADBT © HERBHRT
v o B

AFBIE, HEFERRFICEAL. IS, AERRICEAESRUDC/AA
AT 2EREEMT 278, ZABBE /N T AEMRE Z@EBIC IR
AT HERBRTFICET 2,

BRE

HBEPBFXITHEFADFICEWT, ALRARICHERRRFIAZEZHIN
TWd, 1. BFEXM1ICETINTWRAERRRFO—HFITH S,
Bl1id, A TR ) FUOLREDEINFENREE T HER 1 ICHEIRE 2
EBMRLTWD, HERE2, SREKRE (211, 212) 2mAKLY
YNV TV —BERBER O TWD, HERIRITH> T, HEREKICEH
BRI UCEERZHMT 2ODEREBI EDC/NA FRIIHIHLEE
REMNMT 27DD/NA 7 RAEBL HFERINTWS,

WA T ABBITERRORIAMITE > TERBEBELTATERINDD
T, ZHREMFICET 2¥REREE (V) ZREITALKERABBEZRTS
E. NATRAEBORIETES 2D, 2T /N 7 AEBIZHEREAD
FERMENLYBSVWEBERNRIC LRIThIERSRWT & ER5,

ZREB3 1. ESEH/ (311, 312) L#hER (321~323
) THRIND, N T7REBIZ. —HOEE (41, 42) %2fgz. B8
WBICEFR (DC) NATFREBE (V1, V2) HEIMIN3, B [Z8)
NA T REB] HHEKLTWD,

NATABBZENT 2EBBICIE, HERERITH > EHOEBE S (
411~413, 421~423) ’ERINTWVWS, BIZIE BB411E
. —ARDBIIEEH LI LIEROBBES (41 1~413) AHEFlL
FHEEEIREE A L TWD, B4 2t FARICHEEIRELEE L TW5S,

B2k, thOXEFERETOFTHY ., ER1ICHRI M BRI,



WO 2017/168791 2 PCT/JP2016/078430

BEOD<TyNY 205 —BRGRERE ANFIRICEE LR R MUNERE &
BoTW2, M2DHERBRF T, "M T7RAB®BAIE. 2000 &ER5
BB (4344, 45£46) TEBRIN., AERICD C/NA 7 RICH
ISUEEBRZENT S50 TlE. BROBBEOIEEIRICEEEINTWDS
o NERBADIERYRESHDOEBDEREOELL,

[0007] &BE/ ABEOHNI7M/NEEEZERRT 2D, AERBRFICERBIN
DEAFNIE. EXDBELEF (0n-0ff keying) REHN S, MEEHE%HWL
72=Q P S K (Quadrature Phase Shift Keying) . XIZDP—QPSK (Dual
Polarization — Quadrature Phase Shift Keying) Z&. Z{ELHENITIZEL
AICREZEZRY ANEETA—<y MAERICA>TWS, DD
. —ODERICHEAATNIERTOBBIEBEA. ThICFWDCHRAI PR %
ENINY &A%< 45, BmRELT ERLEICKE, B1XEH2ICRT &
D RKEEIREEE LEEBASKBMEIND I & &R D,

[0008] HEEIRBEEL/A2DDEBD, EWIHAED LDICEHREIND &, EF
NA T ABBHEEIRBER S T, BEBAXEERESREILLZT VT
TXIZZOY MEEBE LTHREET S, CDked. 7T FE L THRELLS
BT, AROBHEIR (Y4 708K 2/ A X&LTRVWELSAY, 2Oy
MEEEE L THELLBEICIE. NMT7RABBZGRTZ2ESHNG /1 X%
BVWE< 2, TORR, HERRICEMINZDCNA FADFREE A
PMREEL D,

[0009] X5IC, 8D /A XDKREL LD &, KRB ELZ LEBBETHREDH
L. BBEANMBETLIIEEBIEIND,

Fo AT HAMT SCHR
SN

[0010] %FEFxmk! : 552003 —-23 304 28R

FEADOHE

FEAS’MRLELD TS

AR



WO 2017/168791 3 PCT/JP2016/078430

[0011]

[0012]

[0013]

[0014]

AFEENEERLLD ETHBEIE. ERUABEEERL, /N FTAE
NEZH /A X &R > THERKICEIMT Z2DC/HNA FANRELELT ST
EEIMEIL. BMERMUALZE LA ERBRRFERETEZETH D,

REERRT BT HDFH
TRBEEAMRT B0, ARPOXGRERTI>. UTO LS BRI
BWHEBRT 2.

(1) BRIAFZUREETIERE., ZERICERINABRERE, &
HERRICERESICHRT 2EREMNT 27<ODEREBE. HNER
BICDCNA FRICHRIET 2EREENMT 27O DNNA FRABBE, &lEA
EHEBRBRRTICEWVWT, BNA TRABEBIEIN/ 1 X %R T 5D %
DD, BN TRAEMBIE, ZE)NNATRABBEERT 2P M EH—
SOEBA 1 RUB1E2BL, ZEBA 1D, —ROEKBRENSDIZL
BREOEBE D a 1 A5 LEEREETHY ., HBBB 1L, —KRODE
SR EITY R L TEROEBE D b 1 A HIICEHEEINAHITYIRLEET
HY. WHLEZEWEDa 1 OEICKEESD b 1 O—BHINEEINTW
T EERHET B,

(2) BRIAFUREETIERSE., ZERICERINABRERE, &
HERRICERESICHRT 2EREMNT 27<ODEREBE. HNER
BICDCNA FRICHRIET 2EREENMT 27O DNNA FRABBE, &lEA
EHEBRBRRTICEWVWT, BNA TRABEBIEIN/ 1 X %R T 5D %
DD, BN TRAEMBIE, ZE)NNATRABBEERT 2P M EH—
WOEMBAZ2RUTB2%ZBL., ZEWA2N, —KOBIRBZITYIRLT
BHOEWMED a 2AWHICEBEINZTYRLEEDHY. HREEHB 2 5%
—ADBIBEEIYIR L TEROEBES b 2 A WINICREI Nzt ViR
LBETHY., MmF LAKEBED a 2 DEICKEBID b 2 D—EHEE
INTWBZEERHET S,

(3) L& (1) Xi&E (2) OWThNCEHOAERERTFICEWT,
BRHERBICDCNA TREHMNT 22 EICEE T 2EBBEID D BH4L



WO 2017/168791 4 PCT/JP2016/078430

[0015]

[0016]

[0017]

[0018]

EH—ARDEBBED DIRIE, HOBBEBIDIELY BERINTVWBE S
EERHET B,

(4) L& (1) BE (3) OVWTIhNIEHOATRERTICEWT,
BRHEFBICDCNA TREHMNMT 2 EICES5 T 2BEHROOEMBELY.
EHBREICD C/NA PRAEEMT 2 2 &ICES L TWARWEKRERD O EE
DENELBRDEODEBRINTVWSE I EERHET 5,

(5) L& (1) BE (4) OVWTIhNIEHOATRERTICEWT,
BN T ABBAEERY DRI — N OBEBIE. EAERBKICDCNITR%E
ENINY 2 2 &ICEE5§ 2 EMBEFDLUAADBATIC. BEHABFBICDC/NI TR
ZENMT 52 & ICES T 2REBMBOOBLYERELZ VB ZRITEZ
EERHET B,

FEADRIR

AEBRPICLY, N TPRAEBZHRAESE LICBBERTYRLEEZ L
BB DHRASOE THER. TR 2DDFYELEEE LEEBICEY
BRLTWS, COBRICEY., EROLI L, HEREEEZ LEL2DO0E
BOREWIEAED LI ICERBEINBEREHRTES, TORR. (7
AEBHBERH / A X &8> THERBICENNT 5D C/N A P ADRREL
THIEEMFEIL, BFNRE LICHBERBRTERMT 5 AR E
%o

B O i 5 7 Ehi B
[BNIRERDAERERTFO—Hlernd FERTH S,

[B2]7ER DA ERERTF OMOP R FEMTH S,
[BISIAREBRDOAERERFICHLE 1 M= FEARNTH S,
[RAIAREBOAERBRFICHRIE2EEI T FEARNTH S,
[B5IAFBRDHERBRFICIRD B IEEH 2T FEAMNTH S,
[B6]AREBDAERERFICHIEIERI T FEARNTH S,
[B7IARBONERBERFICRDHE L REFERTFEEMTH 2,
[B8IAFADHERIRRFICIRDHE 6 XN 2T FEMTH S,



WO 2017/168791 5 PCT/JP2016/078430

[0019]

[0020]

[0021]

[HOIARBDOAERERTICHRDE T ERHERT ETERTH 3,
[BA10]ARBONERERFICHRLE 8RR~ FHEHTH 2,
[EIAEAOABERBERFICRDB IR ZTIFTEAMTH S,
[B2]AEBOAERBERFICHRDLE 1 OXEH 2T TERTH S,
[H13]ARBONERERFICHRDIET 1 EEHERIELEANTDH S,
FAEZERT B 7ODOTRE

MUF. AEBICHEDIAERBRFICOWVWT, H3BET 3EBWTEMIC
ST %,
AFPEO—EHRONEERRTIE. K1 KUK 2 ITR L RE & BERIC
. BRAFUREBTZERT & BERICERINAAERE2 & B
BRBICERESICNIST 2ER LMY 27O OERAEMBI3 &, ZAER
BRICDCNA T RICHIGT 2ERZENMNT 270D/ 7 RAEBAL & %fEA
HERBRRTETRELTWS,

KIS, WA TRABBANBIN/ 1 X&HRT 20 %MNHE T 72O DMK
ELT, H3BET12%EATWS,
ERNENREETHERTELTE. LiNbOXIEL i TaO,ZFD
BEAXIE I nPXIES i FO¥EHEAVCEDORENH D, AFEBEDNK
BRERFICBVWTH, HAZEROMBIFICRESINLGEVWA, EENLA
HMOFEAEILLEROEREAVD & TED, Fioo HERE 2 DK
WKERLTH. L i NbO;DFEEFRERICT | ZRILHIEHERBEMKT
DHEXIG) v VEREREAE, AMORMAERWDZ ENTRETH D,
AFEPAOHERBRTORETHD., N TRABBANEIN/ 1 X%
RIDOEME T 2ODEBRICDOWTEHRAT 5, AEBPONERERFT
&, A TRABBDDIRL EHE—FUTOWVWT, —HOEBDVALK EE—F
iE. —AROESRBEITYIR L TEBOBBHRIZHH L TWE, hils
Y, BROEBHNTEIHN /A AR/ LEES. /1A BRI’ RNDH
MA—AROBESIBBATEWMIERDZAAERD, CDH, BIHW/ 14X
ORI EI G T D &N TEEE R DB,



WO 2017/168791 6 PCT/JP2016/078430

[0022]

[0023]

[0024]

[0025]

[0026]

NA T 2ABBOEFEMLERE LTE. UTO2 D0OEERIHIRINS,
BE1OBRE LTIE. N TREBIE. ZENNA TRAEBEERT 207
KEHE—WDBHBATRUB1ZBL. ZBBA 1D, —AOBEIIREHN S
Pz LB OEBIBE D a 1 D5 L 2K AEETHY . ZEMB 15
—AKOEIREZITYR L TEROEBE D b 1 P HICEEIN/TYIR
LEBETHY., MH LAKEBEDa 1 DBEICKEBID b 1 O—3HEE
IThTWwa,

E20EME LTIE. N TREBIE, ZENNA TRAEBEERT 207

KEHF—NOBEBBA2RUB2%ZF L. ZEIBA 2D, —KROESIFBZIHT

R LU TERHOEBED a 2 M WHICEHEINAFTYIRLEBEHDH Y. ZBIR
B2A., —AROBKMRHEEITYIR L TEBOEEES b 2 8N HICEREI
IRYRLEBETHY. W5 LEBBED a 2 DFEICKBIBERD b 2D—
EBMNEEINT WD,

FHRUAE 1 OBNRICRSEEFICDOWTERREYT 5,

B3k, WA FRBBOEBRDO—BBZHRLIEEDTHS, LTDE4L T
EH13IK2VWTEEETH S,

B3t ZHhy MEIERICHERE 2 3 &25%IFBE0H (51 RE6) %
RLTW2, — RO PREBOAN. —ADEEA 1 I3EEIREETH Y
. BBEoal 1 RTGal 2%2MLTWS, ChICHLMEADOEEB 11
. —AROBESRBEEINYIRYT & T, EROEBE Db 11 RUb 1 2%
BLTW3,

B3DEHES (a1 1, al2, b11, b12) KRFRINALKENZ
BRI/ A XDERDRNZAEATHY ., HEIRBEDERA 1 TIFEW
BULABMOEREA>TWS, LHMLANE, BB 1 TR, —AKDOBEXHR
BeLTHIBEIC. EWCHEARERYITEELH>TWD, JDD,
NATAEBBICLZETH/ A ZOHFHRASHIHEII N B,

B4k, B2REHTHY. ZhHy MEIERLED2ADHERE (23 1
, 232) ICDCHNATR%ZENMT 2R ERLIEEDTHD, BHBA 1



WO 2017/168791 7 PCT/JP2016/078430

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

. EEREEEE L. BROEBHS (a13, ald) #ELTVWS,
BB 11k, HYRLEBETHY., BHOEBEHD (b13, b14) 2K
BKLTW2, BEB1ICBWIESHN /1 ZOERORNZAANERDZD
T, B1RBHEAKIC. EKMN/ M4 XORHIREIFEITZ I &N TEEE LS

5%, SBIREHTHY. XHy MIERLIC2ADHERE (231
, 232) %I DCNATREMMTZLIBHRLTWD, EBOEE
IZ. 8B1EREHlERABRTHDDOT, HBPIZEET 3,

6k, BAERHITHY., FEIXRMBICAKRIC, XAy MIEKRLED2
AONEFEICDC/NA FREMMLTWD, EBOEEN. 52 EMHEH &
R TH 1. BEA 1 OBEIRBEED—HZ AL TRLTWS,

RIT, B U752 ORBRRICHR 2 EREGICDOWTERET 2,

7% BEEREHITHY. M TREBEERT D2 —HDOEE (A2,
B2) &, &4, —ROEXRBEITYIRLLERT. EROEBESD (a
21, a22kU'b21) #EHRLTWE, 7T, ZAHy NEIEKRLED
1 ADHEREE2 3ICDCNA FREENT 2Bl AERLTW5,
AFEBICBWT, 1 AOBRBRICEROEBE N EZHMNT 28KIE. H
SOEWBB1DELDIC. ERLAETDOEWBTEXRT LT TAL, K7D
BIBA20D&LDIC. BRBRO—IFEAUBREDIAY—RY T4V L
1 THRTSZEETRETH D,

B 7 DESEEHICRT LI, BBA2ICEVWTIE, —DOEBETIFERN
FYURLTEEINSGDT, EXMN/ A XICLDERORNDFENT DO
EXBBORNMTEWCERDZ AAERDS, ThiICLY, BRIKW/ 1 XDHE
RAENFEIT B EMNAREE RS,

M8k, BOERMEHERT, XHy MIERLED2ADHERFRE (23 1
, 232) ICDCNNA FREENMNT 27D DERETRLIEEDTH DB, /81
TABBICDOWTIE, BESEBEHERAKRTHDDT, HBPFEEET 5,

MOk, SBTEREHTHY. ZHy MIERLED2ADHERE (23 1



WO 2017/168791 8 PCT/JP2016/078430

[0034]

[0035]

[0036]

[0037]

[0038]

, 232) ICDCINA FREENMNT 27D DERETRLTWVWS, 2DDEM
A2RUB2ICDVWT, &4, BEREBORPICTAVY—RYT4 27 (L
1, L2) Z8&%IIT. HfiYIRLIBEDEBEL>TWDS,

IHIC, LB XIIB2EMICIA. HERBICDC/NA P RZEMT
52 EICBETHEMBADISE. DA &b —KROEBII DRI, D
EBEWODIBLY LI ERT D EHITEETH D, TOERICLY., ER
B/ ALY EBBAICHANIERORZIIZELLE, BBABEIH/
A ZDFHREIFIT 2 & A TEEICR D,

BAEFELTIE. 1 0IKRLAESEMAIXIER1 1 ISR LAEIERRE
BIA, CThICEET 2, 1 0DESERLIE. R3DHE 1 EHEFIEERL
EDTHY., FIS. —HOBE (HIAIE. EEAEEEZ LEEBAT) O
BWED (a1 1, al2) OBHBOIE (W11, W13) &, ADER
(B1) oEWES (b1 1, b12) o (W12, W14) LUHKL<
BBEEDICHEKRLTWS, HA ALBBICERNINALERDSEBEDTH
>TH, BEWILEBIBEZERD L DICEKTEIEHARETH 2,

1 1ICRULEEIERLIE. M4 DBE2EEHIOEHETHD, ALE
B (FlZE A1) ICERIh2EHROEBHS (a13&al4) T B
WICEBIENERDLDICERLTWS, 4B, Zhy NUEREFERT S
BEICIE. HEREO ELANIC—EOE®RES (a 13, b14) HPEREIN
5DT, BWIEE KL § 2HEKIE. HEREO LAICEE S 2 BEEEHLL
SHTERALTH LU,

e, KRERRICDCNA T RA%ZEMT 52 &ICES T 2 BHBED DOERE
&Y, ZANERBICDC/NNA TRZEMT 52 &ICES L TWaWERERS
DOERDANELLRDEOIERT DI ENARETH D, COEKICLY. E
BEDOETEICBRTENEAY., BEREREILLIERN /1 XDH
RENEIT 22 EATREE 2D,

BEAE LTI, B12ICRTET OEEHNCNICELET 5, KEEER
S (al1&Eb11, bl1&al12, al2&b12) BORERE (G1,



WO 2017/168791 9 PCT/JP2016/078430

[0039]

[0040]

[0041]

[0042]

[0043]

G2, G3) DA EH—DH MMOBEBILOEREERRS LD ICHKRE
INd, DCRATFRAOERBEIG. EREBLOBERICEEKEFTHDT, ¥
BIRRICDC/NA PRAEEIMNT 3 2 &ICEBS T 2 BB UA D EBIEERDIC
DWT, BREZELDIHIBELTWVWS,

BRLSE2EBHBHORBMREIE. DC/NA 7 RAOENICEEE T 3 EAHEFD (
all&Ebl11l, Xidb11&al2) OfELYE. E<THEHEITER
We L. BIRTIREBEMEZRITIERDNDL, REHRLTHERWL,

EZAHT, BIM/ A XzHRLEZEICIE. BBETHRERKIAEEL
 HERBICEREZNNT 2DOEBMEET S EMNBIRINS, 0D
b, RIS, N T ABBHIEIH /1 X =FIRLEBETE. EROEHN
ICXERWEMTREZRLESE, REABBADERELZIH TSN
BETH D,

COMEBENEICOWTIE., M130F1T 1E2HHICRT LI, XM TR
BBEENT 52— NOEMBIZ. HERBICDC/NA TRZHMT 52 &ICFE
59 3 EMEDLUADIZATIC. EATERBICDC/NA FREZHMT B2 &I
594 5%EBED (a16, al7, b15) OBLYEHRELZWVER
Y%&FRITHIETHIET 2 ENATRETH B,

ELZVEMIE. —WOBBEBAAWICIEDITS & TERICHNT S
ZENTRETHY., B12DLDIC. DC/AA 7 RADEIMICEAE L TWRRL
BREDDREMR T2, BIZIE—TFOEE (FIZIE. A1&B1) DIRE
Ny REDOEBEREEZKBRT 3R E, BAOBEBEZHRAT I &NT
BETH D,

T, RICHEIPRELTE, DCAA FRICERENMT 3 EBLHA
DEEGEEDVRLTED. RENMNRET I2EBBODOREZARSTEIIEHH
BETHD, BIAIE. B1O0IKFRTLIIC, RIC. REIEBHEDa12&b
12EDEICRELTH, BiEEoa 1 2XIEEBRD b 1 2DEEZKT
52&T, DCHATRDENMICES 4 2B BEHoE (HlxiE b1 1&a
120 ~DEBZIHIT I EEAEE LS,



WO 2017/168791 10 PCT/JP2016/078430

[0044]

[0045]

Ex ORI AT
BLE, BREALZ=& D IC. REBICENIE, N TRABBIEIH /1 X%
o THERRICENYT 2D CNA FANRREITZDZ &5MHE L. EE
BHUEIRE LA ERBRRTERHET I ENTE S,
= DERBA
1T BINFVRZETHER
2 FEIEEE
211, 212, 221~224 JERE (HDIRERK)
3 ZEHEBIE
311~314 (E5EM
321~326 #EHEWE
4 NAFRXEMR
all~a25, b11~25 EEHH



WO 2017/168791 1 PCT/JP2016/078430

[55KIA1]

[553K1R2]

AR DEFH
EINFIREBTHERE.
ZEMRICIR S N HEIREE &
ZHBRBICERAESICNIET2ERZENNT 57O DERAER &

anp

anp

FZHBRBICD CNA P RCHIGT 2ER MY B/2dD/INA T
ABBE, ZRATCHABRERFICEWVWT,

ZNA T ABBHIEIN/ 1 X %HIRT 20 %HHT 57280,
BN T ABRBIE, EENA T RABBEENRT 20 EH—NOD
EMHBATRUB1%EZFL.

ZEMBA 1D, —KOEKIFEN LI L IZEROEEIS a 14
A5 L 7= iseikigE TH Y .

ZEWB 1A, —AOBETRBEITYREL TEROEBES b 14°
WHICEEEINAFTYRLEBETHY.

5 L2 BARE D a 1 OEICEKBBE D b 1 O—HHIEEINT
W3 ZEERHME T 2HERKRT,

ESAEMREET 2ERE.

SZERICHR I N HNEIRE &
SZHAERRICERESICHINT 2ERZNMNT 2O DOEHREEB &

FZHBRBICD CNA P RCHIGT 2ER MY B/2dD/INA T
ABBE, ZRATCHABRERFICEWVWT,

BN TRAEBHAESH /1 XEHIRT 2D 5MEIT 370,
BN T ABRBIE, EENA T RABBEENRT 20 EH—NOD
EMBA2RUB2%FL.

ZEWA 2D, —AOBETREEITY R L TEROEBES a 24
WHICEEINTYRLEEH Y.

ZEWB 2, —AOBETRBEITY R L TEROEBES b 24



WO 2017/168791 12 PCT/JP2016/078430

[553KIR3]

[553K1R4]

[E53KIR5]

WHICEREINALFTYIRLEBETHY,
W5 L2 EMRED a 2 DEICEKEBEBE D b 2D—EAREINT
W3 EaREET IRERERT,
BERE1XF20VWTFNANCEHOAEREERTFICEWVWT, &8
EEBICDCNA PREHNNT 52 &ICEST 2EEBIBLD D BRI
EH—AROEBEBLDIEIE. tOBBESDOIELY BIRIBRINT
W3 EaREET IRERERT,
BERE1DHIESOVWTNNCEHOAEREERRFICEWVWT, &8
WEICDC/NA PR%EZEIMT 22 &ICBBET 2 EMEDDOERL Y.
FNERBICD C/NA T RZEIINT 5 2 &ICES L TWaWERERS
DOFEROANELRDEIBRINTWVWE I &R E T HHERE
=T,
BRETTIEAOVWTNNCEEHDOAEREBRFICEWT, &1
TABWAERT DRI — W OEMIZ. EAEREICDCNSI TR %
ENNY 2 &ICEE5$ 2 EMBEDLUADBATIC. ZABFBICDCA
ATR%EEMT 2 EICEAET BB OELY EHRE L BWE
RERTDZ &R E T 2HERERT,



Nms 2 KO
e
=

A S T T

— 1 E— ]
v 212 A £ A
£2¢

DM

\




[E42]

IV

14>
\ V




3/13

WO 2017/168791 PCT/JP2016/078430

[E43]




4/13

WO 2017/168791
[E4]
b14
81\ b13
2 %I al4
i
s R7Z a
7 %
Z Y,
4// 231 232

/

AT

PCT/JP2016/078430



5/13

WO 2017/168791 PCT/JP2016/078430

[E5]

Al

B1



WO 2017/168791

[E6]

6/13

o — Y A

\ 2
f

7 |
% gl [ 17
/ 201z
% 7l

W 2 ald

232

Al

PCT/JP2016/078430



7/13

WO 2017/168791 PCT/JP2016/078430

(7]

a2l 7’ a22
Z
A
/
9t
(1
Z R
—
b21

B2



8/13

WO 2017/168791 PCT/JP2016/078430

(28]

N

SR NN

B2



9/13

WO 2017/168791 PCT/JP2016/078430

[E49]

L2

a24

A2

b25

b24

L1

B2



PCT/JP2016/078430

10/13

WO 2017/168791

[E10]

o~
—
£O0

/%/M////

T f@/%% N

N

A\

A1

B1



11/13

WO 2017/168791

[E11]

232

b14

\

al4

w4

all

PCT/JP2016/078430



12/13

PCT/JP2016/078430

WO 2017/168791

[E412]




13/13
WO 2017/168791 PCT/JP2016/078430
[E13]

B1

b13

7777

al6

| NN NN AN

231 232 \\

Al



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2016/078430

A, CLASSIFICATION OF SUBJECT MATTER
GO2F1/035(2006.01)1

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
G02F1/00-1/125, GO2F1/21-7/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho  1996-2016
Kokai Jitsuyo Shinan Koho 1971-2016 Toroku Jitsuyo Shinan Koho  1994-2016

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 JP 2011-028014 A (Fujitsu Optical Components 1,3-5
Y Ltd.), 2

10 February 2011 (10.02.2011),

paragraphs [0006] to [0007], [0013] to [0026],
[0053] to [0061]; fig. 1, 8

& US 2011/0019956 A1l

paragraphs [0025] to [0026], [0029] to ([0042],
[0069] to [0077]

X JP 2011-158652 A (Fujitsu Optical Components 1-5
Ltd.),

18 August 2011 (18.08.2011),

paragraphs [0011] to [0040], [0045] to [0046];
fig. 2, 5, 7, 10

& US 2011/0188799 Al

paragraphs [0022] to [0051], [0056] to [0057]

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 to date and not in conflict with the application but cited to understand
be of particular relevance the principle or theory underlying the invention

“E”  earlier application or patent but published on or after the international filing “X”  document of particular relevance; the claimed invention cannot be
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
“Q”  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 the being obvious to a person skilled in the art
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
15 December 2016 (15.12.16) 27 December 2016 (27.12.16)
Name and mailing address of the ISA/ Authorized officer
Japan Patent Office
3-4-3,Kasumigaseki,Chiyoda-ku,
Tokvo 100-8915, Japan Telephone No.

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



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2016/078430

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 2002-048825 A (Tokin Corp.), 2
15 February 2002 (15.02.2002),
paragraphs [0020] to [0022]; fig. 2
(Family: none)
A JP 2014-071383 A (Sumitomo Osaka Cement Co., 3

Ltd.),

21 April 2014 (21.04.2014),
paragraph [0024]; fig. 2

& US 2014/0093202 Al
paragraph [0031]

& CN 103713402 A

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




I s ERSHEEE PCT/JP2016./078430
A, EREOBTLHTFOME (EEFFIE (I1PC) )

Int.CL GOZF1/035 (2006.01) i
B. FH&EZITonE

ARE 21T o 7o/ MIRE R (EERRSRT08 (1 PC) )
It.CL. GO2F1/00-1/125, GO2F1/21-7/00

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,

AR L2

=H.
2=

C. PBET5 L35S CH
EER X a5
BT Y —% BIASCHG  RO—IBOEFRAMES 5 & X3, ZOMET sEF0FER ERIEO R
X JP 2011-028014 A (@A77 4 o R —3 VRSt 1,3-5
Y 2011.02. 10, [00061-[0007], [0013]-[0026], [0053]-[00617, X 1,8 & 2
US 2011/0019956 Al, [0025]-[0026], [0029]-[0042], [0069]-[0077]
X JP 2011-158652 A (@ tidA 77 1 o iR —3 VRSt 1-5
2011.08. 18, [0011]-[00407, [0045]-[0046], ¥ 2, 5,7, 10 & US
2011/0188799 Al, [0022]-[0051], [0056]1-[0057]
W CHIOE X2 b AR S T B, RF VRT3 — ST BRIk A R,

* BIEBObT TV —

TA] BICEED S 5 LTI <. —RAVET K ER =4
H oD

TE] EBREEHOBBEEIIETTH L, ERRHER
PIBICAREINZHO

[L ) BT RICRELIRET 5 O X I tho TR O 4T
AE L ok 2Bk 25+ 5701231 39
B30 BB &M

o] NERICL 28R, A, BTREICS kKT 5300

[P EBEMEERRTC, D EEEOTEOEME L 725 HE

D H OBITATE S 7= 3CHR

ERRHEEH SOMEEH BICARENT- TR TH - T
HEE & P ES 5 b 0Tl FIFOFBEXIER
DEMOTDIZEI AT L

BRZBED B 5 LR CThh - T YAk B TR
OFRME AT ESER N BZ SN HD
BICEEO D D IR TH - T, UGBk e fhod 1 LA
o3kl 0, BEEIZL S THETHLHEERIC
Lo THERERNEEZEZ NS LD
=37 77 2 U —3CHK

MT)

rx)

ry)

&

ERiAEZ52 T L= H EpSFRE s %4
15. 12. 2016 27.12. 2016
E SRS O N E T BHHITHEEE MEROHDHIEE) 2L | 4752
BARERZFT (1 SA ] P) !
HELS100—8915 AT EA
HEHATREXENPE=ZTH4% 35 EEEE S 03—-3581—1101 H#HE 3295

HAPCT  ISA 7210 (F23—)

(2015%#1A°)




ER A EpsHpEE S PCT/ JP2016.078430

C (Bix) . BEd 5 R0 L5 3k

EER X BE T %
BT Y —% BIFSCHG RO—IBOEFAMES 5 & X3, OMET s EFOFER HRIEORE
Y JP 2002-048825 A (Bt h—F ) 2002. 02. 15, [0020]-[0022], 2

X2 (Z77IU—71L)

A JP 2014-071383 A ({EA KT X o Mk EfE) 2014. 04. 21, [0024], 3
2 & US 2014/0093202 Al, [0031] & CN 103713402 A

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



	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 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

