wo 20247257277 A1 |0 00000 KOO0 0 0

) FEFHAEZNICE TV T LRI N EREEE
(19) H 5 AP F HAR éi 00O OO

E ;I_-r\$ijjj=5 N %
(10) | ]I]\-b\ 7 j 7
(43) EE‘ }I \/-b\\ 7 j E %

WO 2024/257277 Al
2024512 519H(19.12.2024) WIPO | PCT
(51) ERRFFEF o4 Meishin); T 1808585 IR AP EFH#xHET 3 T
HO01S8 5/227 (2006.01) H9—-11 NTTHMEE+®E Y%A Tokyo
REHMRETHHRIT3ITEHI-11 NT
(22 EFRHEER - 202363 14H(14.06.2023) T 4IMBAEE £ > 4 K Tokyo (JP).
(25) EFRHBRDSEE - AARE  (74) KEA: =57 F#, 5 (MIYOSHI Hidekazu et
(26) EEABED=E - AA:E al); T1050001 RREBXFE /M1 TH2%

COMEA: B KA B E B % 4 % & 0o r/MEFYTT oo (P
#t (NIPPON TELEGRAPH AND TELEPHONE (1) {5EE (RRDARWVWRY, £ TOEHEOERR
CORPORATION) [JP/JP]; T 1008116 3R =#RF FENVETHE) | AE, AG, AL, AM, AO, AT, AU, AZ BA,
REXKFIT—TH5S& 15 Tokyo (JP). BB,BG,BH, BN, BR,BW,BY,BZ, CA, CH, CL, CN,

. R 7. DE, DJ, DK, DM, DO, DZ, E
(72) KEAE: £ ¥ # (KANAZAWA Shigeru); ¢0, CR, CU, CV, CZ, DE, DJ, DK, DM, DO, DZ, EC,

— oy =p EE. EG,ES, F1, GB, GD, GE, GH, GM, GT, HN, HR,
T1808585 RA#MABMHF HREI 3 TH 9 — HU. ID. IL, IN. 10 IR. IS, IT. IM. JO. JP. KE. KG
-I -I N T T %I] E"Jﬂjﬁit s/ & W Tokyo (JP). > > > > > > > > > > > > >

/NA B (KOBAYASHI Wataru); T 1808585 BRI fg;ﬁ Kl\fDKi/é “15411?1\/%1? ’&%LﬁﬁR&s’ﬁ%
MREFORITITHI 11T NTTH A N AT N N N A DA DT T e T

M+ > 4 K Tokyo (JP). K& BA 2 (CHIN MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,

(54) Title: OPTICAL MODULE
(54) FHBADEH : BEY 21—

EP2

noHA

; /10
R1 ' )

ARzl L Tp2

NN\l

ZANNNNNNN\\W77777

N ~__
§\\ X , \ N2
V\;G Elzll Aei éNZ

(57) Abstract: This optical module is provided with: an optical semiconductor chip, a sub-carrier, and an electrode junc-
tion part that electrically connects the optical semiconductor chip and the sub-carrier. The optical semiconductor chip is
provided with: an optical waveguide, a first stress relaxation groove and a second stress relaxation groove that are disposed
along the optical waveguide so as to sandwich the optical waveguide when viewed from above the optical semiconductor
chip, and p-type electrodes and n-type electrodes that are disposed so as to sandwich the first stress relaxation groove
and the second stress relaxation groove. The electrode junction part is connected to the p-type electrodes and the n-type
electrodes, and the first stress relaxation groove and the second stress relaxation groove are each deeper than the core
part of the optical waveguide.

Rl



WO 20247257277 AT {10000 000000 R0 0

PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK,
SL, ST, SV, SY, TH, TJ, T™M, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(84) IEEE (RTDLRWRY, 2TOEBEDEER
ENHAE) : ARIPO (BW, CV, GH, GM,KE, LR, LS,
MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ, UG,
ZM, ZW), 2—5 < 7 (AM, AZ, BY, KG, KZ, RU,
TJ,TM), 3 —H v /8 (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FL FR, GB, GR, HR, HU, IE, IS,
IT,LT, LU, LV, MC, ME, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CL, CM, GA, GN, GQ, GW, KM, ML, MR, NE,
SN, TD, TG).

RPN
— EEEREERS (RRHE215%3))

GHEN : HEV 21—V, SFBURF v TE, HT7Fv )T e SFEGFy T THy ) 7EEIHN
ICEHR T SEMBEGE S, WX D, SFERFY TR, NHERBE, SHFBERF Y TOLANLRTHE
BB EHO & D ICHERBISA > TREIN, B1INABRMBERVCE 2 HNEMEE, B 1 ROENER
U2 B EIRATEREIN, pRHEBRUnNBERE, ZHA S, EMESERIZ. pHEBEBRT
n BB - L. 81 ISOEMBEROE 2 I5HDBRINEIZ. ZRETNNERIZO I T7EL Y HIRW,




WO 2024/257277 1 PCT/JP2023/022126

Bl =

FEADOAZM : XEY21 -
v o B

[0001] AFESRIF. HEY2—ILICET %,
i

[0002] FERFEFCER1ICIE. Fy 7 EEICPEEnBOESDEBAEEI NS
fAIFEE (DFB) L—HOFvy IHARATINTVWS, BEFv a8 T+
YITIKIT) Y TFYTEEL, PO —TAIWMEY TV )T7EFvT
BOZERICHE LA ETF Yy TEEEL. XED2—IWVEWKT S5, 7V
=T 4 WM&, FyTEHTHv ) TOROBBERFREEICK Z2IGNICE
K9 % EBESEBOHKET % HHIT 5,
FoATHAT SR
FERFEF TR

[0003] FE4FEFCHRT - A, Marinins et. al., “Wafer-Scale Hybrid Integration of
InP DFB Lasers on Si Photonics by Flip-Chip Bonding With sub-300 nm

Alignment Precision,” J of Sel. In Quantum Electronics, vol. 29, no.
3, 8200311,
FEADBE
HRALERL LD & T HEE

[0004] IERHATE I ICEBINAKEY 2—ILIcdhiE, Fyv T4 TE£v YT
CESHICEAT 20, $H. SEMHEER. BEREARSOBEAAR
AEVWONRZ, ZhODESARTEBETTEANTON, ZT0K, =8
KRZZETFy 7EHTHv ) TOROBESEINSEL THANEL S 2
o BAWMTELEBACEELT, L—YORBEENTATLEIASF
v TORENEIL LS BEVWSBEEET 3.

[0005] ABIRKE. LRBECEHTAINELOTHD, TOEWETDETS
k. FvTEHTEYUTICESHICEA LEBD. Fv FORMEEENHH



WO 2024/257277 2 PCT/JP2023/022126

[0006]

[0007]

[0008]

[0009]

[0010]

HINEHEY2a—ILVERBT B EICH S,
ARBEMRT BIODFE

Eit UAeRBERIRT B0, AERRO—RBRICHRDHEY 21—V,
HEBEFy &, $TFv )T E, H¥EBEFY T THFv ) TEHER
MICERT 2EBESEE. 2R D, AFEFF Y FIE. AEREEE. K
FEFRFYTOLADNLRTHAERBRERT LD ICHERBICA > TREYX
iz, B1BOBMEBERVCE2HNENEE., B1IENBEFNBERVCE2RN
BIBEATREINZ., pREBRUnBERE., 2FEA D, EBES
THiE, pHBEBERUnBEBEFERL, B1INHBMNERVCE 2HNENE
. ENTNAERROITEREL Y BIRW,
FEIADWR

ARARICENE, FyTadT7Fx+ ) TICEIHICEELERD, Fv 7
DRFMEEFIINFIINAKES 2 -V ERETEZIENTE S,
[54 1E D fiy B4 75t B A
[B11B01 1%, ABETRDOE 1 ERFEBICEINES 12— IR D08 EF
vy J7OLEEMTH S,
(K21 2%, B1 OXFEEFEFY TOA— ARERTH 2,
[H3IX3 k. B1DONEEEF Y TICHT 2 BEBEAILMOBENTH %,
[H4I 4 15, ARERDOE 1 EEMEBICRIZHAEY 2 —ILORAERTH 5,
[B51B5 &, ARTRDBE2EBBBICHEINES 2 IR DI EEERTF
vy J7OLEEMTH S,
FAEZERT B7-ODORRE

R, BEZZR LT ARATOEROMEEZFMICERAYT %, SAICS
WT, B—DHDICIERA—FS %M L TEERBEZERT 2,

[58 1 EfefREDERER]

1k, ARETOE 1 REHEBICRINES 2 —LIMEADAEEEFEFY
TOLERTHZ, M2k, K1 OXFEFRFY TOA - AGMERTH S



WO 2024/257277 3 PCT/JP2023/022126

[0011]

[0012]

[0013]

[0014]

[0015]

o B3I, B1OXFEEF Y TICHT 2EBESIORER THD, M4
iE. ARTROE 1 EEFRICHKZIAES 12— ILORERTHD, HEY 21—
Wid, XFBFEFvF10, YT7F+ Y720, BEESIHERER 2,

JREERFy 101k, EELFADFBL—HFv S BRI|FINENRESR
BREBL—HYFvTOIBEOLRLEEVTNATH D, BlZIE. HHEEHE
FyT10, U4 vY9nL (I nP) EREICERINAEFY TTH
5, REEEXFY 1 OMLHADINLI (HAKRT) E. BRLABWVE
WEIRICEAIND, HFEEFY 10, ZICBFLAIICREI N
W,

H7X+v)T7201F HEEEFY 1 0ILENEHIET 212D DECHR.
X, H¥BEF v T1O0DLDETEEET 2HDERERNET 2, Bl
ZIE YT7FvYT7201F BETILIZERE LT, 284 —2 &
LD THsB, Y7F+)T7201. ZIBIFEHICREI AL,

Z0M, HT7Fv )T 200RBARGRRE., XFEERFY 1 0DREE
BREAZFELVWEDTH>TH LWL, ThICLY, HEEFFY S10&HT
Fv T 200BEORERRMEICLDZINAICERT 3. EBFAIRORHET
PIHIX N B,

B 1, 2109 &0, HEEEFY T 1 0E. HEFEWG, [SHEN
BTP2 (B1MAEME) . BAOABMBTNZ (F2HNEMB) . p il
ZEWHEP1, EP2, nBEEWENIT, EN2%EX2, ZIT. SHEH
ETP2, TN2E, HFEHEFY 10D LEAISRTHAEREWG &%
CEDICHERBWGITA> TEEI NS, M1ICBWT, WOERFMETP
2, TN2iF, HEFBRWGOEETZ2AMISA> TREINhTWD, B
BIBTP 213, pHEBMEP2D5ITH LADEZRRTVWTELIWL,
JBFBTN2E, nHBBEN2D5IZTHLADEEZFRTWTE LV,

PEIBIBE P 21k, H¥EXFY 1 00LEDI S, ISHEMETP 2
ZHRATHERBWG EIIRFERAICEEBINS, F/o nBEBWHBEN 213,
HEEEFY ST OOLEDI S, BAOEBMET N 2 2 A THERBWG



WO 2024/257277 4 PCT/JP2023/022126

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

ERRFAICEBEI NS,

Bl2ICRT £DIC. HERBWGOEREET S5AMEIFEER. HFEEF
v 1 ODMEICEWT, nBEEBEN2, [SHEMETN 2, HERHKRW
G. INHEMBTP2, pHEBEP 20DIEICIEATVWE I ELDN D, &
. AEFRBRWGIXOIF7ECREZAL. OA7EC ROMAIE K, FiEHEE
EXRSRTEDIATFNTWS,

PBEWHEP 1, EP2, nBEHRENT, EN2E, ERESENL
THTHv )T 20ICHEINARREEINICERT 5, I T, BiEE
BRI, FH. EEMERER. ESBOY BV EEVWTIHITH S,

BIZIE, HEBEF Y T10DINOOEBICEEMESHEEML. X
XEFEFY 102 THXFHYT20IC7)y TFy TRET S, pHERK
EP1, EP2, nBIEBIBENT, EN2, 47+ T 20ICHBEIN
iR EBEIMICERINS, BEMESEFOMICE, ¥H, €8, BEK
BERILLZ2EBEAVT,. BRMWREREBZIEDTH>TEH L,

ZFOM., ISBEMBETP 2, TN2E, ThENLEREWGOI7EC
REYBRITERINTWS, F, XFEEEFY F100L—HE (KR
L) ICHART, AERBWGOERARICAE> T, ISHEMETP2, T
N2 ER{FERINTWDS,

ISEFBETP 2, TN2AZRITLIEICLDMREHERT 57280, LR
BlE LT, AOEMEBTP2, TN2AZFRIFABAWHEEEXRFY 1 052HE
L7ee ZLT. BT, 2ICRTH¥EFRFY 71 0%, LEBHIE LB L,

BE. BT IEOERMGEE LT, A¥EEF v 7101, ERMNEAE
FREREL —HFF v FTH>T. | n PEREICERINEFY TE L,
T, U7X+ UT720BET7IV I ZERE Uk, F. EBESEEL
T. & - AXDO¥AEAWE,

HHEEEF Y 1 ODEBAEREINTWA LA, Y T7F+ U 7200
RRAOEEETDLDICHEEL. € - AXAFHOMKRIULED3 20FETM
BLT3IOMNEERFL. BERETHINTAIETHEY 2 —ILEHAILT



WO 2024/257277 5 PCT/JP2023/022126

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

720

B1, 2ICRTHEEEFY F10ICDOVWT, BT7F+ ) T720ICRET
PRIOFEREREZAE LECH. FySRE25E,. L—HFOERMETO
OmAT, BIRERIZ1308. 1nmThol, T, ¥7Fx+1Y720
CEETIROBIRRREMELLET S, A—DOHERHET. HIEERIE
1308. 3nmTHo%, 2FY. RIREKROTNIZO. 2nmTHo7%

—A. EBHICOWT, Y TF+ Y 72 0ILRET IRIORIKRERSEHE
L&l s, FyTiRE25E. L—YOEREI 00OmAT, RiRERIF
1306. 5nmTHor, T, ¥T7F v U T 20ICEET HRORERE
REMELLECD, A—OEERGT, HIRERIZF1305. OnmTH
o, DFY. BIREROTNIEZT. EnmTHo7,

LEDHERIY., LBONCHEDHFBETF Y TICHART, RERBFEICRK
DHEEZEF Y TRUKLEY 2 —ICENIE, IEAICL > TRET 2RIRHE
ROZEEIMHTETWD EIHRTE L,

[28 2 e REDERER]

5%, ARTOE2EBEURBICRINES 2 —ILIMEADAEEEFFY
TOLEETHZ, H1 EEBLT. KEBHEBICHRIHNEY 2 —ILMER
DHEEEF Y ST, TSI ISABFETP 1 (B1ISHEME) kU
INRBFEBT N1 (B2 NEMEB) MRIFONTVWS, BAOBMETP 1
id. PHEMBEP1D3IXHLBADOEEZHFQTVWTHLIV, IHHBEMETN
Tk, nEEBENT D5 TEHLABDBZFRRATVTE LU,

ISTBEFETP 1, TN1A2RIFEIEICLPUWREZHETRET 270, LB
BlELT, WOBMETP1, TN1Z2BIFAVWKEEXRFy TEHEELL
o TLT, HSICRTAFEEBEHFY 1 0%, EBFIEEEL,

BB, LRI IEOEME LT, HFEEFy 71 01E, BR|FIEHKE
FREREL —HFF v FTH>T. | n PEREICERINEFY TE L,
T, U7X+ UT720BET7IV I ZERE Uk, F. EBESEEL



WO 2024/257277 6 PCT/JP2023/022126

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

T, &N\ FEBEMHEER RV,

BEMEERNEZ, Y750 ) 720 DRGEHICERE. KFEEKF Y 1
ONEWBHABEEINTWSA LEN. HT7F+v ) F7200EFNOEERET S
LOICEE L, TDR SEUHREFOEILEETHZ150ET20%
FERFLER, AHNITBEIETHEY 2 —IVERAILT

BISICRTHFEERF Y T10ICDWT, Y TF v T 20ICEET SR
ORIREREAELLECH FYyTRE25E. L—HFOBRET20m
AT, BIRERIX1550. 4nmTH>o7%k, Ff. HT7F+v ) T720ICE
HTI2RORBREREAELLEZSD. A—O}ELRHET, HIRERIF15
50. 7nmThHhor, 2FY, HEREROTNIZ0. 3nmTHo7,

—F. LEHICOVWT, ¥ 7F+ )T 20ICEETI2RORIRERE AT
L&l s, FyTRE25E. L—YOERET 20mAT, EiRERIF
1545, 5nmTdhol, Fh, $7Fv ) T720ILEETI2ROHKIRE
REAELLECD, B—OBERHT. RIRERIZF1546. 9nmTH
o7, DFY, BIRFEROTNIZT. 4nmTHo7%,

DEDRERL Y, LBBICHRDAFEBHETF v FICHRT, KEEMEICHK
DHEEEF Y TRUOKEV 2 —IMICENE, IEAICEL > TRET Z2HRIRE

OEENEIH TETWD I ENERTE L,

BERBNBNERABRERL —FFy TTHLINFEEEF Y T10HET S

AZFRB[OBENFEDRE 1T > f.

BISICRTHFEERF Y T10ICDWT, Y TF v T 20ICEET SR
DEEFETIE. Fyv TRE25EF,. L—HYOBMRMET1 20mAT, EAZHRZ:
DINATFREEOVE—2, BVTORENNT—ZHELIEET A, HH
NRT—DEIFT12. 0dBTHo/, ¥T7Fv YT 20ICERLELBROE
ETIE. A—OBERMET. SHEANT—DEET 1. 9dBTHo 7,

—Fh. EBEHICOWT, B T7x+v ) 720ICRETIRIDERETIE. Fv
TEE25E., L—YOERET1I 20mAT, EAZHBONITRAEEO
V&E—2., BVTOHREANT—ZRAELLET S, HHEND/INT—DER1



WO 2024/257277 7 PCT/JP2023/022126

[0036]

[0037]

[0038]

[0039]

[0040]

3. 0dBTHol, YTF v YT 20ICEELLERDEETIZ. B—DF
ERMET, HHANRT—DEIF14. 0dBTH- %,

LEDHERIY., LBONCHEDHFBETF Y TICHART, RERBFEICRK
DREBEF Y TRUALET 2 —IWICLNIE, [SHICE>TRETIEAZE
AROBAFEOEE L MBI TETCVWD I EPHRATEL,

[REFEOMR]

MAEEHRICEREA L2 &L DI, AERPBRBICRDHEY 2 —IVid. H¥FEHE
FuvTe, BTFxv YT e HFBHEFy TEH T+ ) TEEXHICER
TREMESIE. 2ZiRA D, HFEFRTFY TR, HEREBE, HFEEKTF
Y TDLEADNSLRTHERREHT & D ICHERRIA> TREINL., H
VISHBMBROCE2HRABNES. XFEEFFY TOLEDS> S, F1k
BB ERATHERBE IR AICEBEI N p BEHRE. HFEEFTF
vy 7OLEAEDI S, B2HRNDEMBEHATHAERE S FIRGAICEES N
nBBiEE. 2EA 5, EHEAIIE. pEBEEBRUnNEEmEEHEL.
FEISABNBRVOE2HRDENEL. ThERAERROITELY £3F
W,

ZhICkY, FyTEHTEy ) TICESHICES LEEDO. Fv 708K
MEBDIFISNEHRES 2 -V ERBT DI ENTE S, FIT, B1IEA
BIBRUCE2HADEMENS, AERBOITEHLY RN EICLY, B
BEAITE CABRANNEREOIATEIEHL>TLED T EIHMEI SN
%, TOWER. Fv TOREEHINFIIN D,

. REBFEICRDIATEY 2 —ILICEVWT, A¥EHKF Y SXL—Y
WEISIHA. B1ISABNEBERVCE2HNDENEL. ThEhl —F50
FYUBEBRVWEDTH>TH LWV, ThICLY, EBBEEITELLISANL
—HEICEH>TLED 2 E’HEIIN D, ZOHER., L —HORIKRERD
THAFI I N B,

IS0, ARBHEBICRIHNEY 2 —ILICBEWVWT, HEEEKFY Tk B
BEEZFEDFBL—YFv 7, ERRNEAERABERBL —FFv 70550



WO 2024/257277 8 PCT/JP2023/022126

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

DR EHEVWTIDTH S, ThiLkY, BEZHRADFBL—H¥Fv I, B
RIRINANRERBERL —FF v TICBT25RARBMHAREL. BRRELE
HAEBRAIEDZENTE DS,

Flo. ARBFEICHRDZHEY 2—LICEWVWT, D 7EHOERAIEH E M
MEEFTEDATNTWVWEREDTH>THE LW, ThICLY. aT7E
FELTEREEINS pREM. nREBHNSEEIND, TOHKER. I78EB
DORFMENEZEILTLED 2 &P FII NS,

IS0, ARBHEBICRIHNEY 2 —IICEWVWT, pBEER, nEEBIEIL
. BBEASHAENLTY THv ) PICHB SN ZEREESHICERL. B
BESEIL. FH, BEUHEER. EBO YLDV REHEVWTINTH>
THEW, ThICEY., REEBEFYT10DEBE, YT F+ ) FICHE
INEEBOBRINEREZERT 22 ENTES,

Flo. REBHEIBEIAES 2—LICEWVWT, 75y U 7ORERER
e, RFEEHTF Y TORERREDAZFLVWEDTH>TEHLL, ThITE
Y, XFEERFy TEY THv ) TICRELLED, X¥8EFy TeHT
Fv ) TOEORERGBHREICLDIENIPIEIINDG, TORBR., HFER
Fv et THy ) 7 OROBEESIBOME % IE T 5,

M, ERFEISE > TARTORBZ&HB LY. AERIE IS0
BICREINDEDTIFARL, BAOEHRUVURNARETHE Z &F. B
XEBICIZEPETH S, CORTO—HZLTHES L CRAEIGIARATZRE
TH5EDTHDEBBINZITIRARN, COBRRNSHEEICIIRRA RS
ErERE. ERfS L OERRMMNBALSHNERS D,

ARARRE I I TRERHRL TWRVWKRLARERBEBELEL SRR TH
%, LA >T, AEROFRMERERIZ EEEDRAN O Z LA RO
FEICRZEARBEEBICL > TOHFEDONDEDTH S,

RS DERBA

CR 7B

EN1, ENZ2 n B4 E AR



WO 2024/257277 9 PCT/JP2023/022126

EP1, EP2 p BIEIE

TP1, TP2, TN1, TN2 IS IRFE
WG B

10 K EEFy T

20 Vv e



WO 2024/257277 10 PCT/JP2023/022126

[55KIA1]

[553K1R2]

[553KIR3]

[55K1R4]

&a R D&

HEEERF Y &

HT7Fv )T E

RIS HEBETF v T ERIEY TH v ) TEBEIMNICERT 2 BiEE
B,

EREADHEY 2 —ILTH-T.

RIESYEHEEHETF v T,

FEIR &

RIS HEBEF v TOLAD LR TRIRAERB AT & D ICH]
EAEREIA > TEBINL., F1ENDEMBERVE 2ISHEMNE
&

RIESAHEBEF Yy TOLED D> 5. FIEE 1 ISABEMBEERAT
BRSNS R & I RAANICEEI N p REB &

RIESHHEBEF Yy TOLED D> 5. FIEKE 2 ISNBEMBEERAT
BRSNS & I REANICEEI N n BB,

Zlw &,

RIS EBMBEATERIE. AU o UERKR UAIEE n BB & Bl L.

RIECEE 1 IS IEFIB R URIEESE 2 IG NIBEFEE. ThThalRRE
REED A TERL Y IRV,

KEY 21—,

RISt EEF v FlE L —FEE I SICHE A

RIECEE 1 IS NBFIB R ORI E 2 IS HEFEIE. ThThaiskl —
HERL Y B RV, BREB 1 ICEHONEY 22—,

RIS HEBEF v Fid, ERZREDFBL—H¥Fv 7, BRIRNE
HERRERBL — T F v TOI6DP B EEVWTIOTH S, FX
H1ICEHEDOHXLED 12—,

AIEC O PEROEAIE A FHEFEMEF SR TEROIAZTNL TWS, FKRIE
TICEBEHDAREY 12—,



WO 2024/257277 1 PCT/JP2023/022126

[E53KIE5] AIEC p BUEBE, AU n BUEMIE. RIREEBESEEN L TRy 7
Fy)TICRBINEREBIMICHERKEL.
RIS BEBEAERE. FH., EEMREH. EBDO>b004< &1
WFNHTH D, BFREICEHOHLEY 12—,

S5 KIE6] AIESY 7 ¥ v ) 7 OBEEEGRE S, RIRAFEERT v TORBRE
BOELW, BRET~50VWTIhH—IHICREDOHKEY 12—,



1/3

WO 2024/257277 PCT/JP2023/022126

[E41]

/10

—TP2
1
N

—TN2

R,

WG EN1 A9| EN2
(2]
10 SR
\ -
//
SR
e 7
P2

EP2 :\W\_/CR
TSR

WG




2/3

WO 2024/257277 PCT/JP2023/022126

[E43]

mp1  EP1 MP2 Ep2

‘\\\\\\\\\\
: : N TN2
/ / ) / \
MN2
WG MN1 \y EN2
(4]
MP1,MN1 MP2 MN2

( (

I

7 7
RN RN

) )

EP1,EN1 EP2,EN2

/—10




3/3

WO 2024/257277 PCT/JP2023/022126

[E5]

EP2

/
R1 /

N— —TP2
N
ONDRNNNINNNN
N\
~~TN2

WG EN1 EN2

TN1



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2023/022126

A.

CLASSIFICATION OF SUBJECT MATTER

HO1S 5/227(2006.01)i
FI. HO01S85/227

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

B.

FIELDS SEARCHED

HO01S85/00-5/50

Minimum documentation searched (classification system followed by classification symbols)

Published examined utility model applications of Japan 1922-1996

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

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 JP 2003-264334 A (HITACHI, LTD.) 19 September 2003 (2003-09-19) 1,3,5
paragraphs [0030]-[0074] fig. 1-3,22

2,4,6

A JP 9-162484 A (OKI ELECTRIC INDUSTRY CO., LTD.) 20 June 1997 (1997-06-20) 1-6

A JP 7-135369 A (NIPPON TELEGRAPH AND TELEPHONE CORPORATION) 23 May 1995 1-6

(1995-05-23)

D Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

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

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

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)

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

> document published prior to the international filing date but later than
the priority date claimed

wr

D&

wyr

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

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

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

07 July 2023

Date of mailing of the international search report

18 July 2023

Name and mailing address of the [SA/JP

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/JP2023/022126

Patent document
cited in search report

Publication date
(day/month/year)

Patent family member(s)

Publication date
(day/month/year)

Ip 2003-264334
Ip 9-162484
Ip 7-135369

19 September 2003

Us 2003/016979% Al
paragraphs [0064]-[0109] fig.

1-3,22

us 2003/0231685 Al

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




[EI R &

] B B
PCT/JP2023/022126

A. HERORTLI0FONE (BRFEHFIH (1PC) )

HO1S 5/227(2006.01)1
FI: HO1S5/227

B. HEZIT > 7208

HE 2T o R NRER (ERRNAF2HE (1PC) )
H0155/00-5/50

BNEERDAOBER CHEZ T2 A0BIIEENIED
HAREEMAFEQAR 1922-19964
HAEAFEEAFEAR 1971-20234
HAEEAFTRERAHR 1996-20234F
HARE BB ERHEAR 1994-20234
FEBFAECHALZEBF T —ANR—R (F—AR—ZADLHR, FAEIMEH L - HZE
C. B S5 &R 51D SR
WHLEO | aimame RO—HOEFRASIET 5 £ 313, TOMET 5 EHO%R Mo
X JP 2003-264334 A (PRt HZBERR) 19.09. 2003 (2003 - 09 - 19) 1,3,5
[0030]-[0074]1-3, 22
A 2,4,6
A |JP 9-162484 A (WEX THEMA24L) 20.06. 1997 (1997 - 06 - 20) | 1-6
A |JP 7-135369 A (HAEFEZFHRASEL) 23.05.1995 (1995 - 05 - 23) | 1-6
[ oo s ic & scnisi s htn g KTV T 73D — 2T 2 Bl B,
x  BIAXEONT TV — I e H S 55 B %) ”ﬁ*m#imf%ofmﬁtﬁ
“£ RICEEOH D LTI . —REiIKEERTED %gg%gfif< FEHAOD L ER M IZ R DB D - 1T 8]
‘F’E%ﬁ@ﬂ%®ﬁ%itu%ﬁ?%%# ER A FEH Bk IT o BEEED 52D T, é&iﬁ@&f%%@%ﬁf
L BRI T S T oo T USEFERRCEEX 5D
oM RER 2 T -0 AT A EliE v BICEEOHZ XM THH T, é&iﬁt%®lukmim
) Yo, BEEIZY STHPTH D MATIT &> TESHNR
“0* O & 2%, #H, BREIISET S H WEEZLNDLED
“p EERHEEAITC. POEBEEOIEOREB L A2 HEOHD @ R—AFY P77 IV -XE
BT AE XN Xk
EREEZS T U2H EBRATHEORKEH
07.07.2023 18.07.2023
LR O HTH RO HLE (RFTFEEE)
H AE e (1SA/JP)
T100-8915 NI KR 2K 3207
H A
HrfFREREFE=TH4 &3 &
EEERE 03-3581-1101 PR 3255

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)




E R E B SRS
Q= ) — 7 fI==3
ATV RTT IV -ERT SR PCT/JP2023,/022126
5| F SRk NFEH Ty 773 ) —3CEk NFEH

JP 2003-264334 A 19.09. 2003 Us 2003/0169796 Al
[0064]-[0109]&1-3, 22
Us 2003/0231685 Al

JP 9-162484 A 20.06. 1997 (773U —=R1L)

JP 7-135369 A 23.05. 1995 (773U —=R1L)

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 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report

