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(57) Abstract: The present invention provides a semiconductor optical modulator capable of dealing with a broader oper-
ating wavelength band than conventional semiconductor optical modulators. A semiconductor optical modulator accord-
ing to the present disclosure comprises an optical waveguide and a phase modulation unit that modulates the phase of light
propagating through the optical waveguide, the optical waveguide being structured so as to have sequentially stacked on
a semiconductor substrate: a lower cladding layer formed from at least one layer of an n-type semiconductor or a p-type
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semiconductor; a core layer formed from a non-doped semiconductor including an MQW layer; and an upper cladding
layer formed from at least one layer of an n-type semiconductor or a p-type semiconductor. The semiconductor optical
modulator is characterized in that: the phase modulation unit comprises a heater mechanism for heating the optical wave-
guide and an RF electrode connected to the optical waveguide; the optical waveguide has a ridge structure; and the heater
mechanism is formed on the core layer of the optical waveguide.

(57 E8 : WERRMICE 2FBHRAERAG L YEVWHFRRFTEHICENISTRTH 2 ¥ BRNEHRAGE
BT 5, KRTICL BZFERAERGIE. FEEEREIC, PR TBULEO n X BRI
PEYBARTHRINETHRIZYy FEBE, MQWEA2E8EL /Y R—TOYERTHERINZITE
ECHRBRCEBTBUEDOn B BEF/E p Y BERTHEHRIN LRI Sy RENIRICHBI N
BEZBTHHERIFE, HBRIKREZGIRT 2HOMMBERAEIT O MAMBEERBE., ZHA. LHEZHE
. RERREMA TS -, BERFICERINDIRFEBE, ZiHA, HERIKEY v
UHEERL, E—y KB, SERROITEBLICHRINTWS Z EZRHET 5,



WO 2024/166321 1 PCT/JP2023/004435

[0001]

[0002]

[0003]

[0004]

Bl =
FEADRM : FEFLERZS
v o B

ARARR, FEFRAERERBICET 2,
BRiil

HFEICBFRDHT7ANBEIRTLTIE, P4 —L Y &L
HELETYHIINESUEBRMOBAICELY., 1EREEZY100Gbps
OE#BMPEERMAEILINT WS, IRETIF. OEBRPEEERMIE, 1
FRY/<YA400-600Gbp sETHRLLIEATEY., EALOLAR
WIZELDDH B,

400GbpskhiBA2BEYRATLTIE., 7HOJBROEFEL (B
ZIE. BRBH4O0GHzLULE) skdbohsdZenn, 5EK (Rad i
o Frequency:UTF, RFEHWD) DEXERRVCNELEB
e LT, EERATIERFEFRSA/N (RZ4/81 C) EHERB/N—F/ Ny
F—UREINLEENMNEEINTWVWS, COLDBEEFREERWVWEIEE
%F,. High—Bandwidth Coherent Driver
Modulator(HB—CDM: & RKZ 4 /NEREALHER) &V D AH]
TOIF (The Optical Internetworking F
orum) ICBWTEELEINTWS (FIAIE. FEFFXE 18R . £
. HB=CDMIZBEWTIE, 1YLy (I nP) ZRB[HAEICERS
nNTWa (FlziE, EFHXE 2E58) .

HEET /N ZITHEWT, EFETIE, REO=ATBH)F VL (LN) ¥
EIRBICKDY ., FEER—XDOARZLHREBHT /N AN RGIEIR b
EOBRTEEEED TV, FHIC. JYBERLEFEEEICHLTE. |I'n
PICRERINZELEMFEAENEICHVLN, F LYNERYERTEDR
MEABEEBEHIND VAT ALICBEWVWTE, YUY (Si) R=ADHKTFT/N
A4 ACHRHERIEF LTV,



WO 2024/166321 2 PCT/JP2023/004435

[0005]

[0006]

[0007]

[0008]

[0009]

FEFNLRARICBVWTEMHEEOR/ENHY. BIXIE. | n PEIRR
REELZTABEICENIRE. NV RIGRNSHREHEHT 27D, EH
BFIFICII NIRRT Y TOREFREABREEISNTWS, —A. LN
ZiFgEP S | TR, BEEFIEITEE LD XYy MHY, EEEEN
BICBRTHDZEEZONTWS,

| n PEASZZET 2 —ILILT 250, REFIEHOLOIC. HEHREBTF vV
TRRLVFIRFLICERIND CENBEEAY, ThIEEENDEN
D—REBYEB, MAT, BERIVFIRFOEBBICLY /Ny =44
AENBUETERVWE WS RBLH D, LD >T RVFIRFEFEL
T35, IWERILVFIRFEZRETDHEZMBENTEENTENE. &
REAEBEICEND | n PERIAZZEEH LASETEBBEND DEEDN
EVA-NERRILIENATETH D,

o | n PERBF[IZ/NY RIpIRIIRZAWS 1, CHERELTRAT
IEBEDZER (PLERFICLZRINOIY bO—IV) %170 JEHRE
ThY., CRELEFTFYTE2HATIIELPHRETHZEWIFRBEDH S
FoAT AT TR
FE4F R SR
JE4FEF SR : Implementation Agreement for the High Bandwidth Coherent
Driver Modulator (HB-CDM) , OIF-HB-CDM-02.0 (2021)https://www.oiforu
m. com/wp-content/up loads/0IF-HB-CDM-02. 0. pdf
FESFEFCmk2 : J. Ozaki, Y. Ogiso, Y. Hashizume, H. Yamazaki, K. Nagash
ima and M. Ishikawa, "Coherent Driver Modulator With Flexible Printed
Circuit RF Interface for 128-Gbaud Operations”, IEEE Photonics Techn
ology Letters, vol. 34, no. 23, pp. 1289-1292 (2022) doi: 10.1109/LPT
. 2022, 3212678,

FHEDHE
ABERIE. FROLIRBEICH L TCEATRINEEDOTHY., TOH



WO 2024/166321 3 PCT/JP2023/004435

[0010]

[0011]

MET2ETHIE, TERRMICK 2EBEATRERL Y RVEERRTE (
BlZiE, C+L%) KHRNTRMLEELERABRLIRMTEELH B,
FREOLDIBRBBICH L. AHEFTIER, FEHEAETHEBTH- T, FEHEF
EREIC, DK et 1 BULEO n B EEF /1L p B BHRTHRINE
TSy RKEE. MQWEBEZEEL /Y R—TOHEETHRINALITE
E DR ES TBUED n B BEEIE p ¥ ERTHRI N LSS
Sy RENIRICEEINABEEZE T 5HAERKE,. RERKREZGIRT 2%
DOHAEEREZTOMERRAINE., 2EA. MELZHERIZ. AERBEMNERT
De—49—HEE, NERRICESEINARFERE., A, HERREIE
Jy UBiEEAL. E—5—#BBIE. AERBOITELICERINTWS
JEERBET D, FERATRAREIRMT B,
BIHE D E e Eh A
[H11ABTROE1 OREHEICLD, | nPEART1000EEEFIRT S
MThY. (a) iFLEHZ. (b) IFIb-IbBTEMRICHITZHEEREZ. (c
) I FIc-ICHEARICH 1T 2WTEMZ, ThEhRLTW3,
[B2]ABTDE1 ODEMFEICLZ | n PEAIRI1 00DFDHES L T,
E—4—#1E1 0 8DEENELZIFELRTIRAMOKHERNTHY. (a
) . I nPHEREE102H04) vy IVBETHZHFED, B1ICBT5Ib-Ib
BIERRICH T BHFEME. (b) &, | n PREFIR1 024 v UBET
HBHEED. H1ICHITRIc-IcHERICH T 2HEH%E. (c) IE I nP
HERE 1 0 28N AFBETHDIHBED, B 1ICHT 2 Ib-IbTEMRICS
(FHMERZ. (d) IE. | nPHAERET1 0O 28N A A YBETHDHE
D. M1ICHTBIc-IchEMRICH T HERNEZ. ThEhrLTW5,
[BI3]ABTRDE1 DEMFREICLS | n PEHEAR1 00DFDHEERTIF
FEOKARTHY. (a) &, E1ICHITZIb-IbIERICHSITIMEN%
(b) & HTICET2Ic-IcHEIRICH T AMERE, ZhEhRLTW
%,
[BAIABTRDE1 DEMFEICLSZ | n PEHEAR1 00D DHEERTIF



WO 2024/166321 4 PCT/JP2023/004435

[0012]

[0013]

[0014]

FEOKHERTHY. (a) & B1ICHT2Ib-IbMERICH T IMMER %

(b) k. E1ICHET2Ic-IcHERICHITIMEmRE, ThEFARLTWL
%,
[BA5]ARTRDE1 DEMFEICLZ | n PEAZR1 0003 DOHEERT,
B 1ICHTZIb-IbTEMRICH I 2 HEETHY . (a) & E—F—HE 1
08MNn—I1nP102alil&ZEBEINLHELE. (b) & E—4%—#E
1080—AlEN—1InP102ak, £5—ARERT 1 0 LICEEIN
EE., ThEThrLTW3,
[HEIARRDE2 DEMEHEICLD, | n PEREEEG6 O O0DEELHIRT
ZRFFAOUEMTHY. (a) FF¥)F7603 22T VEEE,. (
b) BF v UT7603%280HEEEZ. ThEThRLTWS,
FAEERET 57-HDIEE

DRI, HEEZSR LA’ LARTRDEL DEREMEIC D W TEHMICERER
T5, A—XITBELOSBEHSIEE—XIZBLOERER LERT 5HP%
BRI 2HBEDH D, MBERUCBERPIRZENE LTS Y KRRORMH
#FEROEEZERL TWAWL, LUTOERRIE. —fITH> TRARTDO—ENE
HMREROZEEEZZRELARWERY, —3BOEKZERE L CIFER L. XIXEM
DB E EHICERT DI ENTE S,

(51 OERERRE

DRI, AATDE 1 OERBEICOWVWT, NEZSR U TEMICEHREY
%, UFTIR—HIE LT, BEOTYNY I VY —TRABERTH, chi
BHEETI L. | QEASECTwin— | QFASFETHH-oTH LW, T2
CEATFTR. —HlELT I n PERABREZFICESTCHRBAZLTWSED, G
aAsFOMDMBRDFERNAERFZTH>TEHLL,

1k, AHEROE 1 OREHEICELS,. | n PEFELR1 0 0DHEEEA
A~TBHETHY, (a) FLEEZ. (b) (EIb-IbETERICH T ZETER%

(c) RIc-IcHEMRICHIT2MERE. ThEThRLTW3, B1TICRS
N2EY., | nPEARBT100E, 1 AA2HEA (1X2) DFE—RFTH



WO 2024/166321 5 PCT/JP2023/004435

[0015]

[0016]

WERE (MultiMode—Ilnterferometer: :lUF. M
MIl&EWS) 101& MM I 101 THRIRINAKANGHRT S | n PRE
KER102&, BT 2HOMBEERET MAERE1 03 &, (EEH
1O 3DENANIEHEI N, MEERAINIHOMBRAEEZTD. (EH
BEW104 &, MEFAEEHR1 040HENAICEEI N, DRI NiN%E
BBELTHEBICHATEZ2XTMMI 105&, #2280, M1ICRINE &
I, I nPEHREEB100IE., TNV U —BOKRTRETH D,

B1 (a) RO (b) [ERTh @Y. (EEFEEB1 03, Ek110
E. BT 1T OLICHRINAKXAERR102&, HIMIN2RFOEES
L CHEBET 2 RFAMBEERREH1 06 &, RFAEZFEEE1 0 6 HhSEHE
INEERRENEREET 0 2(ICEMNT 270D EBTHLRFEET 07
&, HEREI1022MBATIE—y—#E108&, Eik1 10 LICHK
Ih, AEREK102KRVCE—9—#E108DEEEZEDFEFRET1 1 1
E. EILICED, E—4—#E1 08IIL£BEMRT1 1 2&FEHKEIh, L
&EEMR1 121 PAD109a, bTI1D2ICEHNIN, AMOBRRY
GND&fERIND, A, M1 TR, EBEMRT1 1 22830 HEAHTL
TWaBH, HEEEEHR11 20806 —49—#E1 08 tRAEFLEER
MELTHELL 2<HOEBERBELTHEL N, T, 1 TIE. E—%
—HE1 08DANKL. EEERMR1 1 20AMML AD LI ICHRINT
WBH, E—4—H#E108DAMNMC. £BEMR1 1 20ANKWVEET
Ho>THLW,

HEREK 1021, ERLICERINAEDRCES 1TBULED nBIFERK
BTHERINEETDISYyRE102as, 102 allRInivi<
EHTBULED pB¥EAXRETHEXRINZE20D75y RE102b &, 1
O02bbicHIN/ Y R—TO¥EFEITET102c &, HEFEHAHD
TEB102cilHMINPRLLESETBULEDOnBFEEFETERINE
B3IDIVZYy RB102dAEEINA. nipnEBREEET S, FEA
O7B102cidk, HlAE. /YR=7DInP, InGaAsP, InG



WO 2024/166321 6 PCT/JP2023/004435

[0017]

[0018]

aAl AsQREDOHMBRMPBVWLNAEZEFHE (Mul ti Quant
um We l | :BIF, MQWEWD) BZ28, UEMQWED/SY FF
vy TERIE. FRTIHERICBWVWT. ERAEMERIEMCERL. B
D, HBRPABBEERSAWE D REFEICERTHREINDS, JI T, ¥8
AEIATE102cld. XAMEMHTZ227E L THEET D, CDLHIANn i p
nEEEIE. SRREBANDHENARZTVWPELEZEL L. BDoE€ETHBR
BHB107&DIAVHVMNAEENEETEIENTEDD, ERKDp |
nEBEEICLER, BRFBRERNBICERT S EATETHZ, BL. &
NIEFIRZBRELTHEY., XEREE1021F pinBEEEALTVWT
S AN
RFAMEZEFEE1 06 IIBEEFBEELBALTHY, EIFREE106 a
E. I nPHERE1 0 2ICKRABSZEMT 57/HIC. EHFERE106 a
NSEEHMICOKR LAZTFEEE106bE, 2588, | n PEFHESE1 00,
LETFH106 bABELEBNT 2BETHDH. FEEFLETEH
TW3, H, B1 TREBLEOESD, TFE106 biE3EDAHADREBESE L
TW3H, ThidflrEBHELTHY. 3FEUEDTFE1 06 bHERE
INTEL, ENUTTH-oTH LW, T AERHITIR. —flELTHE
EERESEERL TV, ARFBERISERTBELUNMEENTHD
E—4—#i#E1081k, I nPZHEAB1000D./ Y R—FHEEHITE 1
02c%iENT 2. MEZREICESTIMQWIIEA MG (NFR) T2, T
DEIBERICLY., RUVFRFEAVWTESE, MQWOREHIEHAATEE
BEEETHIENTED, MQWODEEA E—4 —14##E1 0 8 THITHT 2
Z&ET, BEMQWOXRRINKRVEFRALADY 29I IR (Quant
um Confined Stark Effect:QCSE) IcEDKL
BIFEROBEBEICHEBT 2 EATETH D, FIAE. MQWDEE
DLEDNZ ENY MIARIRANICS 7 8T 2780, LYREBRAITOESEICE
L7REEE R 2, E—4—#4E1 0813, BF. @B THYEDZ, Do



WO 2024/166321 7 PCT/JP2023/004435

[0019]

. EIREBEB1 06 aMEXIHMA (zHM) OETFICE—4—#iE1 0 8 1'E
BXN2&, RFAMEZERAEH1 O6KRURFEE1 07 OFREROEMR
DEWICHELAEZ, BRELTI nPERARBI1 00DEARBUESISLILLE
5, LEeD>T, E—4—#E1 08, RFAUHBEZEREM1 06 XU'RF
EB107Hh56, FHELAY (B4DEREOBMADHICHELRIFX R
W) BEOEBEEZHZITT BIAE B1 (a) . (b) IKRINBLIIC,
1B (yHE) ICH L TEREES106aRFEHI 07 DBICHET
5£510) . BEDORFAMELERAEB1I 06 RUVRFEE1 07 DRFAM (
xAM) I UL THETICRDELDICEBEEIND I ENEFZ LW, Tk B—
H—H#E1081E, NEERICES T 2HOOMQAWBALTNRT IHNE
BHd-H. xAAOKRIIE. RFAEEABE1 06D xAAORI LA
EXIFENULTHBIENEFE LY, E—4—HE1 0 8DIEMIBEIF. 5
EHIG CTRERICEREINTE W, BAIZIE. TFE1 06 bilEEINALR
EHB107HNEBINIELEHOH. £—4—ii#E1 0 8DIEMEMOD
BIFICLENTECREINTELWL, BL., XERASFE L THMEORREE
BIBZENMRETHZIEND, E—4—#E1 0 8DiEMEIR. DL
EHE300QUUETHZZENEFE LU,

bE—4—H##E1 081k, HERKI020DIKLERLZDT—LICH L.,
B—ICIBTEDLDICERINDZEAEE LWL, DD, E—4 —1%
10813, DIRLARERKETI 02D 4ICHLTHRITONS, I 5IC,
E—4—#iE1 081 DIRLAKERR102&2ICH L. AERBEH
BT BHIC. TODDPAD109a, bIZENINALLETER (EEEX
IEZERR) RUGNDEEREINDZIEHNEF LWL, HIAE | n PEHRER
TOOM, Twin—| QERFBFTHIHEICE. TyNY V5 —KHE
BNADERINLERELRD D, 8KDE—%—1iE1 0 8ARELA
5, ZD&2@Twin— | QEFABR%EZHB-—CDMICEW3IHE. BER
PADPEYVOEMERLBZEE&HIC, FIHER#ERYBS, LD
5T, 8KTARTOE—4—Hi#E108ARA—DPAD109a, bilEl



WO 2024/166321 8 PCT/JP2023/004435

[0020]

[0021]

INBZTENEELL, M. PAD109a. bOkIE. B1 Tk, A
KELTREBINTWSY, ChilnzBEMELTEY. AIZIE. EAKT
Ho>THLW,

RIAEEREE1 03 ICBWVWT, RERE1 0 20EER. ¥BEKIT7E10
2 cEEEMICNATZEVWIERLL, YUy VEETHEIEHNEFE LWL
o HEBEIX. N ATBEBETH>THELWVWD, 2O LD RFE, HERE
1020 (yARDODRYE) k. E3DIV>5y KE102dE&RFEALETNI
INBIEERDBD, FBEIFE102c EiIckE—9—1#E1 08 %%
BT DI ENTERLAS, LEN>T, HERERET O 208N\ ( A EEE
HT2BETIE. E—49—#E1081%. kT2 LdICHomE (FlxiE
EiR110LE) KEBINZMRELNHY., ThIHE->T. ¥BHKITEP
102 cDMBMEMETT D, —H. HERE1 0 20@EN) v ViEE
ThdHa. E—9—HBE108I, ¥BHKIT7E102c LICKREIND
CENTEDLSD, ¥EFITE1 02 c A EENICNEATZZ EATEEE
BRb, COLIRBERHNL, HERK1 020D EIF. N ATEBELY Y
Y IUBETHDIANEMEEAS, BEL. E—4—HE1 081 HMONUE
(BIZEE, BifR110L) ICEBINALELTH, ¥EFITE102c%
MEBT 2B EEHIETETHDD, E—9—HE1 08Ik, % LHEE
HEITPE102c EICEREBEINRSEE LW,

K2iF. AESOBE1OERFEICES | nPEHEZR1 00DRIOHEEE
LT, E—49—#E1 08DERENERIMELZRTIRAMDUERTHY
o (a) iE HAEEER102A/) vy IUBETHZBEED. B1ICHIFBIb-Ib
PIEARICH T MMERZ,. (b) &, HERE1024) v VEBETHD%E
B0, F1ICET2Ic-IcERICE T 2MEE%E. (c) (& XERKE10
2HNA X YBETHDIBED. B1ICHITZIb-IbMERICH T 2 HER %
o (d) iE KB O 2N A Y EBETHDIFED. B1ICHIFBIc-
[cHTEMRICH T HMENEZ. ThEThrmLTWS, H2InIhsaYy. |
nPZEHSBE100TIE, E—4—#E108IE. ER110LICEREINT



WO 2024/166321 9 PCT/JP2023/004435

[0022]

HLW, ZOLIAHEETNIE HEREKT 0 20DEEIF. VY UEBET
HoTELLL N AYEBETH->TH LW, LBOBY. E—45—HE1
O8%EM1 10 LICEREBLAMETIE. B1ICRINBHBEICHA, MQ
WZEUHEXRITE1 02 cOMBAEWVWIBRIATIIHENMETT S, LH
LAaDs, COLDDHAEIR, E—49—1#iE108&, RFAEEHASE T
O6RURFEIRT 07 &DEEREA, TICRINDFREICEERTKRELA
-0, BRREEADLILENMHTEZEVWSIREEAEET S,
BRI, E—49—1E108&, RFAMEEREL1 06 RURF
BB 107 EDEFMNEVEE. BE. EETHIE—9—HET1 08AR
FREZHEEL1 O6KRURFEIR1 O7TDEEROEMANFICHELS
Z. BRELTInPEASF1 O0DEARFEENSLIELES, ZDLOA
BahS, AREARICEZ I nPERAKI100TIH. E—49—H##E108&R
FAMEZREM1 0 6 DELEIE. FIREWIRY &4~ DEBARL 42 (BN
) SOIKBEBT S ZENEFZ LWL, FIAE BM2InIndLH E—%
—HHE1 O 8HAEMRT1 1 O LICERBINZHETIE. FEXEB1 1125
ETBIEFICELY., RFABEREHR1O6KXURFEHB107&L—%
—HE108LDEXAM (zAHM) DEHMERSTDIIENTES, 5D
Ble LT, I3IKREINEEDIC, TFE106bERFEMI1 07 &N
ICE73012RBEBELTHELWN, T, HISDLDICRFEM1 07 HEFES
HE1 1 1ICEDATNTUWSIBAICKE., YFRFEHI107:2EEET S
TET, RFAMEEHEB 106 b—4—#iE1 08 & DEXHED S
HERATBEDBVERELTELIVL, COLDBEHRETNIE. EFZ301
HAREBEETBHIEEHARETHD, LEILICHDAIE LT, M4IRINS
£, FBEAFRB1 1 1ICHIT2HERET1 020 LEEBICHET 2BIHDH
wET D (BEITNIE. EIREE1 06 atBLBEINDZMEEDOA. FEME
B11142E<73) #BEELTELL, BL. H4ICRIND LD BREE
DiFE. TFE106bsb—y—iiE1 08 OBDEERIZ. HHNICE
KRYE2,



WO 2024/166321 10 PCT/JP2023/004435

[0023]

[0024]

[0025]

[0026]

T, E—4—#E1 0 8DEEXIETTHZDHEIEICL >T, EdiLAELD
RERRFESLLOMEAThbhTE LWV, FIXE E—4—H##E1 080
B (xyHICEELGH) 2T &ICLY, E—49—#E108ARF
AEEREE 1 0 6 DERROEMADMICE A DHEEIFITHIEHNT
X%, E—9—HEI1080DIE (yARDRY) IF. TumllT&ET B &
BPEFELL RICO. TumlAFTET 22 ENTENL. SRBEBEADE
BIIUTEACEET DI ENTES, HL., YBRMBEICHL A 2BE.
BB OMRABIIND 2H. ORI E LRV E D BROTEITHER
INBNENHD, £/, TREL1006atbt—49—HE108LDEX
A (zAR) RUEAE (yARA) OERE. PAR<EE5 umllETH
ZIEDNEBFELV, COLIBEREERT DL, E—9—1#iE1080DRF
i, BIAIE., EIRVEDHICT umMA T THB I EHNEF LU,

—AT. E—4—#E108 BED | n PEZREBHINRILFIRFTE
EHEHIN240~6 0CRREORBULZRRTINENHDE VIR
Mo, DRKCEETO0CREDERRABEBELZET DI ENEFT LWL, LA
T, BIZE, E—49—#iEB1081k, PR EH300QLEDENIEEE
TE2LOICEBRINDIEHAEE LV, BMOFIE LT, FEHFIT7E10
2CcITREEMENICHIRT DSV DERMNS, B EHKITE102c
DTFEICHEINZOEMFEIT 2701, BE3IDISYy KE102bik, &
BMaz¥EFEIIYy RB102clUEEKABDEDICEEINTH L,

T, E—49—#iE1 08k, ESICRINBEREY, BE10DI5y RE
02atbiCHBBEBINTHLL, IHIC, E—4—HIET 08I HIXIEX. —
FIEBE1OI/ZyRE102ak, £5—AEFERTT10LEEWVWI LD IC.
BADBOMBICHEINTH LU,

CDEIITERIND, AEBEMREICELS | n PEER1 00 TIE, EME
BRICIGC T, E—4—#E1 0 8ORAELERVEEEOVT ML
YEIEThIE. | n PERROBIVERREEEZRIS2 I ENTREE DD, —
RREOIC, | n PR T, QCSE &EMENZ/NY RIBIRIRDZEILICEL B



WO 2024/166321 1 PCT/JP2023/004435

[0027]

[0028]

BITESREAWVD, —EMICHFSEOARINER. BRANPAELL, &
BEANZNIWEWDIFHDH D, ZDLD. BEWERTTHERTE. K
RAITRERADENMELKBRDEVOIERIELEL, CHEHRFEFRAOEREF .
L BEERDEAR T, BIEMQWEDP LIERAZZEETIMNENH >

(BIZE, RERRMICE D | n PEFARTIE, CHICERTLFEIZP LER
EFRYRRAICTZ2HENH ) o THICH L. AERBEICELS I nP
ZiHR1 00T, AIAE A—EETTHIE. REAMOBERICLYE
— 45— BT O8BDRABELAX(TEZIET. MQWODREERH/IIV R
i RIEAICY 7 b E, BERTIEERELA/NICL. MQWDREET
F3ZET, NV RHRORERMADY 7 FEENILLTREVNI LI, Y
Y RHOBLEEZRBRRICHG U THRETZ I &ICE>T. ThETAN>LEC
TRUOLBTEHEITREL | n PERFFETEIENTREDRD, M. &R
TH, BRI, RIVFIHEFLEIC | n PERESAESHINTULSESICIE
RV FIRFOREZERICHG U TEECIEZ I ETHRKDREZES
T EIEETRETH B,

Fre. AEBEMEICELZ | n PEFEF100TIE. MQWEEZET ¥ E
RITEDEEZEL—5—HIB108ICLYFIHT LI EHTRTH S,
D=, EREMICBITIRIVFIRFLERABEETDIENTRTHY. K
EREFMEICES | nPEREB100ERBVWEHAEY 2 —ILONEUE - KHEE
ENEERRETDIENTREEDD, —AT, FABELZRBDORILF IR
FEFEATIEVWOHALTRETHD FMIE. BROE2 OEBHEICT
HwRDB)

THIC. HB-CDM®D&SIT, RSA1D, BRFOEL—5—HELD
DRDFEBEZITIEREICHEL TEEINDZLOBERERICEVNT,. F34
NICHEEE-IKREZETZHE. RZAN I COREET_IREZF
ATaz&iIckY, i—1nP102c (MQW) EEDHEMELZEHT 2
CEDTRETH D0, UHBEEELET-VEE LT, FMEDEREICRD LD
ICE—49—HE1 08 TMRT 2L WD & REEATEEE 2D, FIZIL.



WO 2024/166321 12 PCT/JP2023/004435

[0029]

[0030]

[0031]

A—ERTEMNET 258, RSARNOEZVREF N EVWGEICIEE—4 —1
B108OmMazHE L. E-4REMEVWESICIEE—9 —DMEB%E (2E
T5EWDHIEATEEE 4B,

., EdRU7, NRERPEICLD I nPEHEE100454HB-CDMICH
W2i5E., (HEEHEE1 0 3OEWVEREDEEIL., MRRMIC & 2 F8HSN
BiASRCIEERZEHEATHREINDIENEZ LWL, BE. HB-CDMT
ik, DR ELBEREEN-S5~T75CTHETRZENAROONE, — A
E—4—HET1 08Ik, MALNMIAT., BEFTARV, TOLH. HI
ZEERDOTVERICBLTEZS . ¥EFIT7E102c (MQW) DIE
Eld. —5~75CORBEREEDHETICEVNT, E—4—HKiE108IC&
S>TREFR—EICFHINZIHNENH D, TOLH, EFMICIEK,. | nPE
FET1OO0ODEMEREIZ, E—4—HE108ICLYRIEREDT7 5CLLL
ICHIEIINZBENH D, MERMICLZLEENERABRTIE. $LF40
~6 OCOHERET, RIVFIRFICLYBEHBEIND N, AEBEBEICL
521 nPZART1O0DHEELHEREZEREMEAKIC40~60TCT
BRETDE, RERENTSCTICAREERIC. AERETOIENTET.
ZOREEZEETERVWEDBENIEL S, TDRLH., FED 1 RROEME
IKEWT, —5~75CTORREETTH+EFITE102c (MQW)
ORELZBEGHFEICHITT Z0ICIF. PR EBARERPBEBICLSZ I nP
ZifE 1001k, 75 CULTHERQEBENTRAKETE A > TVWIHED
Hb, H. HEEAPE—9—#iE1 08DRTEHELEEL. BEERER
E+10CLUNRBREICEEREZMDDLDICHRET2OHNEF LY,
(%2 DEREFRE)

DRI, AATODE2DERBEBICOWVWT, NEZSR U TEMICEHRBY
%, AEREMEIL. BE1OERBPBRETRERLZ | nPEFEF100&ERLF
RIESC | n PERLEEBEICET 3.

6%, ARETDE2DEBEHEICELS. | n PERHLKEG6 0 O0DEESE
BInd 2RFAEOHEIRTHY. (a) FFR+YTF7603%25FLVEE



WO 2024/166321 13 PCT/JP2023/004435

[0032]

[0033]

[0034]

., (b) FF¥+)T7603%2z2LEEEZ. TNETNLRLTWS, BI6ICR
INBAEY, REBHEICLSE | nPERAEBEG600IE, B 1 OEHBHEEIC
2 I nPZERFE100D, RUFIHRFE601RVFEKRERG 02 LIC
BEINHEBEEZET D, /. M6 (b) ICRINBDBEY. | n PEREE
BE600IE, RILFTHRFO601RUFEFERCO20DLE, BD I nPE
FABZTO0DTIC. F¥VTB03%ILICSATELL,

RIVFTHRFO60 11, REMENABRANMET S (TEERBRY RILF <
RTFOHBENEIET Z) HOICIE, MOICRINDEBY. (HEEHEII
O3DHNYUBRILFIRFOO0 1 LIKHBINELIICHREBEINDZ &N
ZFE LW, JYREILTZE, MEERT—LATEHOAINRIVFIRFER
T2 ENRETH D, L. AE—FITHY., FvT2ENIRILF
RFO601 LECEHINTLWTELL, TOBRIXEEDOERR/ICLER, £
— Y —EBBERDICEITTVWSEZET, EEENMERELTEALTLE
DT EIRD, TNRRIVFIDEEBENRRILFIOERICIKET 578
THd, TORDH, E—9—HBILLIRBICLDIRIVFIRTOHEEEN
DEREERTDE. Ae—9— BB LLAZTRBICEWT, #EKAEY

DHEEBENEERT ZLOICERIVFIRFOY A XEFEITNILT %
ENH D,

SEARERG6021F. HTLE | nPERAEBEE6OOICSEFNINEIRA
WA, L Y XEDHFRERM (HRtT) 2EHT 28EHEMET &0
DEEAMND, MBEINDIENEZ LV, FEARERG 0 21T1F. BEMIC
BNBET7ILI=ZUL (AIN) EOESIVvIRAPEEN’AVLNED

F+1)T76031E RFAUMEZEHEEL1 06 &AHEFAEEE1 04 &R
ERDBETDEVIBRAND, BOBMEC 04 ZILICEL I ENEFLL
o THE. BIALAHEFEREB1 04 3t —9 —TCHERINZON | nPZE
ALBTIE—MATHY ., ZOHE. UHRMAERESIE1 04D —5—DH
B RIVFIHRFO6O0TICHAL, HERILFIHRF601DEEENNE



WO 2024/166321 14 PCT/JP2023/004435

[0035]

[0036]

[0037]

ABIZEIWBR>TLEDILOTH S, /e Fv¥UT603R, RILFIH
FOONDLF—N—NVTTEHETH>THLL, HEFVY)T7603
DOTEICEMDERER BIAIEL. FEAERGC02) Z2HRET DL D48
RELTHLL, MAT, F+JT7603k BEILHLT. LY XFEDK
SPREMMHNREINZEHICOH. BE (ITEY) 2BLTHELL,

CDEOBEREETD, | nPEREE6O0OR, RILFIRF601
EEGRHD, UBRILVLFIEFOO1DREELFRRICHUCTHET S Z &I
JY, I nPEFER1000E—9—#iE1 0 BOMREAKIC. BIFER
WEILS2 I ENTREEDD, AEEMEICLS | n PEFELEEC 00T
RIVFIRFO60 1L, RFEABEEFASEE1 0 6ICHKET ZEBDHICHK
BYN2, CORH. | nPEFALEEBEC6OO0LFERILFIRTLICHET
BIEAICHA, YRV FIRF60 1N EETEEEEENTBIENT
X HEBEHOWGINTEEE 43,

—A T, KD | n PERBTIF. RIVFIRTFOREZREREBICUYE
A &Mool LEOLDIMBERITE L WATREMESTW., JDIF
B RIVFIRTFOREREN—EE L TEMEZIERL DT —R &S
A, FTOBEICIE. B1OEEHELAKRLERTHDI—5 —HE1 038
WKLY, BMERRBICOY PO—IIL LEREZLUZIRICOAEV RS U K
ICENINY 2 2 & TEMERREILAL. C+LEEMEEARIRT 5 2 & AEE
THb, L. RIWFRFOO0 1 MNEEERERBICUYEAS I ENT
XA, E—Y—#E1 08 2BVWT ELEMERROIMAZRIRT S
EETRETH D,

EEZ I ORI FA T At

BEAEY . RBIRICE B BHHEAR (| n PERER) @& KR
ENVESER A EIRMICLEAR TR T 2 EATBEETH D, DL D AHEIE
HERAEIE, TERRMEL Y EBHICER TES L DA EFRBE LT, HB
—CDMEZEODOH T 7ANBEVATLBT/NA ANDBERANRIAENS,



WO 2024/166321

[55KIA1]

[553K1R2]

15 PCT/JP2023/004435

R K DEH

FEFHERBZETH> T,

NGEKER EIC, DA ED 1 BIED n BINSEIRE /o i p B iE
FETHRINEZTEI Sy KBE. MQWEBE2EL /¥ F—TO¥E
FTERINLITEE., YA ES TBUEOn Y BEFE 1T p
RN BAKTHBRINAL LISy RENIBICEBI N EBEEXET D

OB &
RIEE SRS 2 a3 26 DAEER %17 5 BRREER &,
TR A

RIECAIAEE ARG,
RIS ERERE MR T —5 — K&,
RSB ICEREIN S RFEBE,
Zlw &,
RIS SRR v UBEEE L.
AIsCE—% —#EIL, FIERAEREROATELICEHRINTWS Z
EERHET D,
HERNETRRE,
FERENERETH> T,
MEEREREIC, DR ED TBUED n B ERF /(g p BUgE
FETHRINEZTEI Sy KBE. MQWEBE2EL /¥ F—TO¥E
FETHRINALITEBE, PR ED 1TBUED n B EEAFLIEp
ML BATHRINL LISy RENIBICEBI W EEEET 3

OB &
RIEE SRS 2 a3 26 DAEER %17 5 BRREER &,
TR A

CIERR EEAE
BIEE SRR A MR T 52— — g s,
BISBHERRICEGEINDRFEEBE.



WO 2024/166321 16 PCT/JP2023/004435

[553KIR3]

[55K1R4]

[E53KIR5]

[E53KIR6]

Zlw &,

AIECAEERERIE ) v VBEXIENA X FEEEZEB L.

AL — 4% —HEEIL. AIERSER LICERINS & 2R ET 5.
HERNETRRE,

RIECE—% —##ElE. AR FEBORFAMEICH L TETICAS
EOICEBEINTHY., EMEIXI0O0QULETHD, FXIET1FL
IE 2 ICEREOFEBEAERE.

EIRBIR VRIS TR EAGER FEBE A ERT 2EHOTE
BAESUCRFAUBERASELA I SIBA. FISEIRBHREREE—%
—REEOEIAARPBRBAADOE 2 DFEREIZ. Pa<EE5umlid
tTHhBEERHET D, BEKIEAS ICEHOFEHRAERE,

RIECHERER IE, FMFZIERER EICERI N TS Y,

BIEBER LICERINADRC L 1T BUEn X EHATERI N
2E—OnBLEEREE,

BIEE n BB HRE LICERINDRCEE 1 BLU LD p BIH¥E&K
THRINZ p I EHE L.

IS p B BB LICERIN. MQWEBAESL /) v R—T X8
HETHRINAEITEBE.

BIEEA 7B LICHERINAEDRCEE 1B LED n BIFEERTER
INB2FE20OnBEEREL.

ZAfen i pniE&EsaaL.

RUEC p B EEOEERIE, BIEE/ ¥ R—THEFOBREBER LY E
=mEREIND,

FEKRIEA ICEHOFERALHER

FA—OBRIERETICSWT, FIGRAEERAIORIEE SRR DRE
B ORRBIGEEINTSY. RERAIZEFIGRASREBOEBERE
BAELA>TWR I Ea2/HHET D, BRIEA ICEEDOFEHNEH
B0



WO 2024/166321 17 PCT/JP2023/004435

55 RIAT]

[53K1R8]

RIS ERAERABORGEERED, D EBRIRFEFHNE
ABROBENRO SN I2RIFEREOREEEULTHY., BD. #hF
ERICHU T, RIGCE—49 —BEBORRENER I LIXEEFIHOD E
LEHoMILY A O—LINTHEY., AB—RETTHNIE. RER
RIOBERICEY E—9 —DRBAENAI B> TWVWDE I EERHE
T ERMET B, BERIBOICHEHOLERNETHESE,

BRIEA ICRBROFEHRAERBRERA L ERERARBETH>T

BEE-IBBEEZAE L, AIRFERATRABEEA—/1Ny F—IYRWIC
BEEL TREIND R4 CElRAL

RIS RZA4 /N | CORIEEREE=/BBICLYE=S Y TIND
RIEE R4/ | CEEDOREASR L. sk SRR ORRE
— 5 —BORBEN. ERFLEEEFEOEELMILY Y b
O—J)L3I N, A—ERTHRLUALREIC, BIESREE-IBENE=S
VY U9 RRENABWEE, Rift —9 —HBBORBKENNILAD
BB &ET 2. FEREREE



PCT/JP2023/004435

1/6

WO 2024/166321

[E41]

%

‘§\\\\\\\\
V7

N
Nn/ NENNNNY 74 4 h ._/\ [N NNNN ] ﬂ—/ N \| h f [ \N N}
o \
A Mgy aor 0T wr () mo\m\ M1 2901 O e (@)
s L )|
L S L R
| ®90T ag0T 901 9901
L m————
= E— | — — — ==
i T ! _ A=
10T 20 Wy Lon | Ly m
i U— — (I~

R,
0

®90T 9907 9901/ 80T |

e D i ahh e b SRR \C
A makﬁmm::-:-::-mﬁ ................ .--------.JYO_@S
00T £ . :

a3




2/6

PCT/JP2023/004435

WO 2024/166321

[242]

Z
%AIMN

%
Do
A TIT ego1 ag01 hMﬂ

)
£ : 801

I

e
.“M\\\ G,
N

»
7

\\\\/4.
2
b,

' oegor L0 ()

|
4 : 80T

£

| DONNNNNNNNN

011~
(®Z01

P20T-

S

..hw§~\§ R
%

92011
NOHAWNOH\

Az 2T
! i | NN |

m RN |

(

111
A €301 L0T (v)

€01




PCT/JP2023/004435

3/6

WO 2024/166321

[E43]

X

£ £ X
i AN\ DRI IR Eiini
°201- % 2 °20T- 7
az01- az01-
20T o] 20 o]
P20 p20T-
N—V///J\ \_//N.OH | A D SN NF/ N //N.o.ﬁ f | NN N
T N
AT egor agor g 80T @ A T eyt 807 (®)

€01

€01




4/6

PCT/JP2023/004435

WO 2024/166321

[244]

Q)

¢0T

£

OHH\/// /ANUV///NMWNW/

BC0T 4

qc0T+

9201

PZ0T- A
«, = /m LOT N =

AT egop ()

€01




5/6

PCT/JP2023/004435

WO 2024/166321

[E5]

i
TR /// /
eg0T >3
92011
20T 5501
UNOH\ [\ N N\ 4 m \rN / |\ NN
T o901 Q9071 107 801
M ()
€0T

[\ NN\ 4 A

Do
T o901 aq9o1y

(
07




6/6

PCT/JP2023/004435

WO 2024/166321

[E6]

009

009




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2023/004435

A.

CLASSIFICATION OF SUBJECT MATTER

GO2F 1/025(2006.01)i; GOZF 1/017(2006.01)i
FI.  GO2F1/025; GO2F1/017 505

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

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO2F1/00-1/025; H01S5/0239; H01S5/026; G02B6/12-6/14

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 1922-1996
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)

[EEE Xplore
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A WO 2022/029855 Al (NIPPON TELEGRAPH AND TELEPHONE CORPORATION) 10 1-8
February 2022 (2022-02-10)
paragraphs [0032], [0071]-[0073], [0091]-[0093], fig. 5, 15

A WO 2011/132283 Al (FUJITSU LIMITED) 27 October 2011 (2011-10-27) 1-8
paragraph [0041], fig. 5

A WO 2021/106158 A1 (NIPPON TELEGRAPH AND TELEPHONE CORPORATION) 03 1-8
June 2021 (2021-06-03)
entire text, all drawings

A JP 2017-161830 A (THE FURUKAWA ELECTRIC CO., LTD.) 14 September 2017 1-8
(2017-09-14)
entire text, all drawings

A WO 2022/024276 A1 (NIPPON TELEGRAPH AND TELEPHONE CORPORATION) 03 1-8
February 2022 (2022-02-03)
entire text, all drawings

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 the
to be of particular relevance principle or theory underlying the invention
«g” 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 step
«1» document which may throw doubts on priority claim(s) or which is 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 (a§ specified) ) o considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“p»  document published prior to the international filing date but later than ~ « & document member of the same patent family
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
24 March 2023 04 April 2023
Name and mailing address of the [SA/JP Authorized officer

Japan Patent Office (ISA/JP)
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/JP2023/004435

C. DOCUMENTS CONSIDERED TO BE RELEVANT

and an InP IQ-MZM for Advanced Modulation Formats", JOURNAL OF LIGHTWAVE
TECHNOLOGY, 15 February 2017, vol. 35, no. 4, pp. 862-867, entire text, all drawings
entire text, all drawings

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2021/0203126 Al (PARKER, J.) 01 July 2021 (2021-07-01) 1-8
entire text, all drawings
A OZAKI, J. et al., "Coherent Driver Modulator With Flexible Printed Circuit RF Interface for 1-8
128-Gbaud Operations”, [EEE PHOTONICS TECHNOLOGY LETTERS, 01 December 2022,
vol. 34, no. 23, pp. 1289-1292, entire text, all drawings
entire text, all drawings
A VANHOECKE, M. et al., "Segmented Optical Transmitter Comprising a CMOS Driver Array 1-8

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




INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/JP2023/004435
Patent document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) Y (day/month/year)
WO 2022/029855 Al 10 February 2022 CA 3190632 Al
paragraphs [0032], [0071]-
[0073], [0091]-[0093], fig. 5,
____________________________________________________ L e
WO 2011/132283 Al 27 October 2011 us 2013/0108204 Al
____________________________________________________ paragraph [0087). fie. 5 .
WO 2021/106158 Al 03 June 2021 us 2023/0010874 Al
Ip 2017-161830 A 14 September 2017 (Family: none)
WO 2022/024276 Al 03 February 2022 (Family: none)
uUs 2021/0203126 Al 01 July 2021 EP 3842857 Al

CN 113050304 A
KR 10-2021-0084191 A
SG 10202001278V A
™ 202125844 A

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



[EI R &

] B B
PCT/JP2023/004435

A. HERORTLI0FONE (BRFEHFIH (1PC) )

GO2F 1/025(2006.01)1; GO2F 1/017(2006.01) 1
FI: G02F1/025; GO2F1/017 505

B. HEZIT > 7208

HE 2T o R NRER (ERRNAF2HE (1PC) )
GO2F1/00-1/025; HO1S5/0239; HO1S5/026; G02B6/12-6/14

BNEERDAOBER CHEZ T2 A0BIIEENIED
HAREEMAFEQAR 1922-19964
HAEAFEMAF I EAR 1971-20234
HAREEH =R AHR 1996-202 34
HARE BB ERHEAR 1994-20234
EBRECHAL ZBF T — R R—R (F—RRX—ADLW, ATITHEHL A
[EEE Xplore
C. B S5 &R 51D SR
B IND X . e ems . ~ _ fET 2
D) — ARG RO—HOEFEET S & Xk, TOMET 2 B 0RR S RIE DR
A WO 2022/029855 Al (HABEBIRMEA 24 10.02.2022 (2022 - 02 - 10) 1-8
E¥% [0032]., [0071] —[0073]. [0091] —-1[009
3], M5, 15
A WO 2011/132283 Al (E@#k=X44k) 27.10.2011 (2011 -10-27) 1-8
B [0041], X5
A WO 2021/1061568 Al (HARZEEFTHMA L4 03.06.2021 (2021 - 06 - 03) 1-8
23, 2H
A JP 2017-161830 A (HiUER TEMAEL) 14.09.2017 (2017 - 09 - 14) 1-8
23, 2H
A WO 2022/024276 Al (HARBEBIHRMER24) 03.02.2022 (2022 - 02 - 03) 1-8
23, 2H
A US 202170203126 Al (PARKER J.) 01.07.2021 (2021 - 07 - 01) 1-8
23, 2H
V] cross = 1o & st s htn g KTV T 73D — 2T 2 Bl B,
x  BIAXEONT TV — E R e 0 U B SR H AR /\?é*a”bfdcﬁkfdbofﬂﬂﬁﬁtﬁﬁ
Y O BIIEEOH B BT AL, BRI EERTED %gg%gf 2K, FEHROER Y IXER OB - 0178
“g” %Hﬂﬁﬁﬁ%mﬂjﬁﬁif:liﬁﬁ“&%%# ER A FEH Bk IT v BEBIOHE HTE >, égimm&f%%mﬁfm
it LB S BET S L B0 XRORITH B USEFERRCEEX 5D
oM RER 2 T -0 AT A EliE v BICEEOHZ XM THH T, é;ﬁiﬁktﬁﬂmlukwiﬁﬁ
A9 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
BIZATR I I Sk
EREEZS T U2H EBRATHEORKEH
24.03. 2023 04.04.2023
IR O HTHE HEOHIHE RHTHEEE)
H AE e (1SA/JP)
T100-8915 o
H A M OFERE 2L 4085
HrfFREREFE=TH4 &3 &
RS 03-3581-1101 PR 3295

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)




[EI R & ] % B 5

PCT/JP2023/004435
C. BET % RO S5 N5 R
3SR ‘ . N \ e T %
HF T —x FIHAXEE RO—HOEFNEET S & Xid, TORET @ HTOZRR St NIE RS
A 0ZAKI, J. et al., "Coherent Driver Modulator With Flexible Printed Circuit 1-8
RF Interface for 128-Ghaud Operations”, IEEE PHOTONICS TECHNOLOGY LETTERS,
2022.12.01, Vol. 34, No. 23, pp. 1289-1292, &3¢, &
23, 2
A VANHOECKE, M. et al., ”"Segmented Optical Transmitter Comprising a CMOS 1-8

Driver Array and an InP IQ-MZM for Advanced Modulation Formats”, JOURNAL OF
LIGHTWAVE TECHNOLOGY, 2017.02.15, Vol. 35, No. 4, pp. 862-867, 3¢, &X
23, 2

fE= PCT/ISA/210 (B52°—Y) (201541 H)




o PRI . BB S
NFEV R T77 ) —ICHT 5EH PCT/JP2023/004435
5 FH >CEk AZFRH NFy 773 ) —HR AFRH
Wo 2022/029855 Al 10.02. 2022 CA 3190632 Al
[0032], [0071]-[0073],
[0091]-[0093], FIGs. b,
15
Wo 2011/132283 Al 27.10.2011 Us 2013/0108204 Al
L0087], FIG.5
Wo 2021/106158 Al 03.06. 2021 Us 2023/0010874 Al
JP 2017-161830 A 14.09.2017 (7739V—=720L)
Wo 2022/024276 Al 03.02. 2022 (7739V—=720L)
Us 2021/0203126 Al 01.07.2021 EP 3842857 Al
CN 113050304 A
KR 10-2021-0084191 A
SG 10202001278V A
W 202125844 A

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 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

