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(57) Abstract: Provided are a light source device that is suitable for an optical amplifier including a plurality of optical
amplification units and that can emit excitation light of optimal intensity to each of the optical amplification units, and
an optical amplifier that uses this light source device. The light source device includes: first and second light sources that
each emit excitation light; and a polarization beam combiner that includes first and second input ports and first and second
output ports and that multiplexes/demultiplexes the excitation light emitted from the first and second light sources and
inputted to the first and second input ports.

GHEN : BHEONXIEBRERBZ T OHIBIBHICHFET, ERONBERICZEN TN RELREE DR
HEAHTBIENTEEHRRKEE, CORRKEZAVWHIBRGZRMT 5, HRKEE.
EBXEHNTIENVRRRVE2HKRE, F1TADR—b B2ANDR—bM BTHAR-MRTE
2HENR— EEH, LREBTHRERCLEE2HEISO LEBMENSNLEET ADR— FRT
ERE2 ANR—MIAAINTERDRT BREE—LI VM F—&, 2B,

Rl



WO 2020/004224 AT | {70000 000000

SE, SL, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

RPN
— ERFEERS (RHE8215%0))



WO 2020/004224 1 PCT/JP2019/024511

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

Bl =

FEADRBM : BREE. RUGIBIES
v o B

AFRIZ, HREE. RUNIBESICEA L. HICHBEXEE DT BHRE
B&, INZRAWHIBIESRICET 5,
BRI

HBEVATLICBEWT, BELENESZIBIET 20D, 774/8—
YERERISRAVLNS, CORRBLAEAESZIBIET 27 7 4 /N—EJE
B2 & LT, AESHPANINDIELERRMT 74 /8—12, ELENS
HAINDIMENEANTSZIET. HESOESERELZBIRT D2HDHDH
5, ZD&D@T 74 /N—EUERR[IE. SE - FFETHY., XT77a4N
—BEYATLDOHNEESHRAOEBRESRE LTHAVWLN S,

RSk 1 ERFFNEN 4 TlE. 2D & D RJBIRaR v, SIEBEIRFICHA W
LN3MENXEENT 2MERBEIMERERINTWS,
FeATHAT >R
R SCHR
HEEETER]  FBE2 014 —6 2 9 8ENER
REEFSTER2 : 45BH2 013 —4 66 72N
HEEETER3 : HBI2004—104 47 35428
BIFCERS  HEBITE 8 —3 04 8 6 0 SR
FEA DB E
FALNFRL LD & T 25RE

LA LAA S, Bk LANREE. RUVEIBRSFICIERD & D RERENH
%,

TIROBEBONIBEE % SO HIBRBBOBRICS VT, BRONIEEE
DBEETIRELNDBENRLDZZEIC. TNETNOLIBIFIRICKERR
EOMENE AT TEIENTERVWRTH D,



WO 2020/004224 2 PCT/JP2019/024511

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

REEF R 1 THEREF XA 4 Tld. BEBOHNIBIRBINSRDIAT ¥ TEKIC
DWTERIEGRL, FLIOEDIBHT Y TERTEBONIEERINE S
T EMEHDBENERDBZEIC. TNENDOIIBIESSICRELREE DM
HaEAFT DI EICDODVWTEML TV,

AREBOENIE. EHONBIRIEZ ST HIEERICHFET. EHOI LIERE
BICENTNRELRBEOMELEZARNTEIENTEIHREEE., 20D
HREREEAVWCABERZRHTDIEICH D,

REERT DIOHDFE

RIECEMZERT 2720, AERICHKRDIHAREEIL. MBEXEHNT 25
1 HBEROE2HREE, B1ADR—F F2AHK—b, B1THAR-+
RUB2HNDR—Ia2EH. LEBE1HRERCLESE2HFELI S D LERE
KN LEREE T ANR— MRVBE2 ANR— MIAANINTEEDIET 2RE
E—LdvR4F+—&, 220,

AFBICRDHIBESR L. LENREEE. LRERE—LD VNS F—
DOLEFETVEHAR—- MR LEEFE2HAR—- bSO LEEMENZRWTE
NENKESZIBIIET 25 1 HIBEEBR U 2 4IBEEE. 22T,
FEIEDWR

AFERICENIE. JIBEROERONIBIEERIC. ThENRKBEGIEE DR
BHEAFTTIHRREELERTZIENTES,

Bl D E e ER A

[BAIEEFREICL 2HREE%HIAT 2HODEBRETH 5,

[B11B1%E 1 EREMAEIC & 2 HIBIRLER AN T /D DEKETH 3,
[B1C15% 1 EEFMEDHREEDENEZRAT 2 /O DA TH 2,
[B11D1%8 1 EREMEDORREBOEMELZIRIAT 27O DHRAMTH 5,
[BI1EISE 1 EREMEORFREBOEMELZIRAT 27O DHRARTH 5,
[B2A]1ZE 2 EHEFMEICL 2 HREE. RUMIERSE 25T 52D DEKE
TH 5,

[K2B1% 2 R REDHIREBEDENMEZ AT 2 /O DFRARTH %,



WO 2020/004224 3 PCT/JP2019/024511

[B2C1% 2 REMBOLREBOEF 2 HRT 2O OHRBETH 2,
[$92D1%5 2 RiEM O NIREBOENF A 5T 2= HDRBERTH 2,
FRAZRET 57cHDEE

[0013] KFEBADFE L VREHEICOVWT, REESR LN SHMICHEAT S

[0014] (551 =MHE
MHIT, F1EZRPREICL DHFERE. RULEIESRICOWT, AT S
o BT AR, B1EBEEBICLZHAREE%HIAT 2LHODBEBRETH S,
Bl1BI&. £1EBHEICKZHIBREBZHPITHODOEXEETH S, K
1CHHERTEI, 1 ERMEICLDAREBDEFEHAT 2/HODH
AT ®H %,

[0015]  (EREFMEOENK)

Bl1 ADKREER. MBEXZEZEHNTE2E1HERVE2HEO—HE L
TDOL—HY—4F1474—K (LD) 2aRkt*rL—H¥—41474—K (LD) 2b
E. ANR=BMT, AAR=—KF2, BAR—M1 RUCEAR—F2%2EH,
FELD2aRULD2bhoDERMENANPANR— T RTANK— b
2ICANINTERDRTZREC—LAVNN(F— (PBC) 1&, &8
, PBC1i&, LD2 ahSHEEIhIMENELD 2 bAhASHEEINT
RNt E DEREPEET o>k, BRI 2T 74 N—BHIBIBEOEBD
FITERMT 7 4 N—~FIENEDET B,

[0016] [ 1 BONIBESFE. M1 ADHEEEZRAWVWT. JYEKWICEKRLE
BEERLTWS, M1 BONIERSRIE. M1 ADKFEEBE. XFEEEBEOD
PBC1ODLREEAR— M1 RLEBEAR— 2550 LEMENERW
TENENHESZIBIET 25 1 SBRBRUE 2 HIBREBO—HlE LTD
 TIWEDLR=T 774 N—BJIBIRE (EDFA) 3aRUIIETL
N—=T 2774 \—BJ1EEE (EDFA) 3b&. 280,

[0017] 7#AHH1 BOYNIEIESRIE, M1ADOPBC1OAAR—KM1%TE (Trans
verse Electric wave) ANR—hr& L. IT1TADPBC1DODANR—F2%



WO 2020/004224 4 PCT/JP2019/024511

[0018]

[0019]

[0020]

[0021]

TM (Transverse Magnetic wave) AJIR—hb&LTWB, WBI T, L
D2aRULD2bDHEAT7A4/3—&, PBCT1ODOTEAANR—MROT
MARNR—=RDT7 74 NR=EH, EBIRBEEEI 74 NN—TH 5,

ISHICE 1 BOMNIEIRESRTIE, LD2aEPBCTIOTEAANR—KMED
MERITOI7 74 N\—MEAEZO0E,. LD2b&PBC1OTMANR
—hPEDORBER2TDI7AN—MEAEZIOEELTWVWS, VR
E. LD2adHEAT77AIN—EPBCT1ODTEAAR—I DT 7A4/8—&
ARER 1 TREIN, MBEERSNALTI 74 N\—DAO0—HORTHEN

OETHD, ILICLD2bDHAT 74 /1N—EPBC1DOTMANKR—

T7AN—ENMBRA2 TREIN, BEEINW A 74 /N—DR0O—
BDRTAEENIOETH D,

PBC1ik. M1C®»E1DICRING, Z2o07 74 /N—DIAF7HEL%
FEITBEOHREE1 aZBLTHEY., ChIZLYTEAANR—-IMRT
TMANR— MAANEINEMENSEERCDKREITD). PBCTODZDOD
HAR— DO EFINIEENBEDEEGIE. BEE1 aDERFHIIYE
EIEH2ZENTES, BAMICIE, BEE1 a TIEET 2 I 7ELORER
. fEEE 1 a THEETAXEORSE. BEE1 a7 OREHTEREME Y A
A, ®HEEE1 aDV 7y NRORBITEKRGQEEFZREFT/INIA—4 & LTEEZ1T
Do

EDFA3a, EDFA3bIF HEEENSENETNRELAIR—
ANREEDAFTIN, EEHANR—IDESHEEBIEL T, E5HHEN
R— MDD OBIEINLESAEENT 2,

(EfEREOEE)

B 1 BOyigiEss. HREEDEFEICOWVWT. M1C, M1 DRUMI1E
#BRBLUTHAETS, LD2a, LD2bhasHEINAERMEBNIE. PBC
TOAAR—KMT RUCADR—F2ICADIN, &F. EINEDL, E
DFA3a,. EDFA3bDZERETNOMENAANR—NMNIANTINS, —
5. EDFA3a, EDFA3bDZENRETNOESHANR—NMNIAATH



WO 2020/004224 5 PCT/JP2019/024511

[0022]

[0023]

[0024]

[0025]

-ESIZ. EDFA3a, EDFA3bOATICESWVTHEIEND/INT—IC
LYBIBINT, BEAHNR—EDOLETRETRENINS,

BM1CICRT&LIIC, LD2amBbPBC1OTEARR—-RAAATH
RIS OWTIE, 0. 6 : 0. 40FE&THEEIN. PBC1OHEAR
—h1, HAR-F2HOLHFNIND, TA4bE, PBCTOTEANKR—
NADHBEP .1 =1I1CHL, PBCTOHAR—FNIHDSOHBEP .,
=0. 6. HAR—F2HSOHBEP,,,=0. 4DLDICPEINB,

BM1DICRT LI, LD2bMASPBC1ODTMARR—KAAATH
RIS OWTIE, 0. 6 : 0. 40FE&THEEIN. PBC1OHEAR
—h1, HEAR-F2HOSHFNINDE, TA4bE, PBCTOTMANKR—
NADHBE: ,.=1ICF L. PBCT1OEAR—M1ASOHRBEBEP ..,
=0. 6. HAR—F2HSOHBEP,,,=0. 4DLDICPEINB,

(EEFEDHNR)

) LTAERBHERONREEBTIZ. K1 BONIEEIZODEDFAS3 a,
EDFA3bICEEWIERDIABEDRENEARTEIENTES, &
DEHICH 1 BOKIEBEDEDFA3a, EDFA3bICBEWIERS
HEEOMELE AT TEIIENTEDZDT, EHOEDFAZSUHERD
HERFICBEWT, TNENRELBREDORENEARNTHIENTES,

B1CIKRT&d%A, LD2amb5PBCTIOTEAANR— MAAAIH
FREX DSBS, 1 DICRT&d%A, LD2bASPBC1ODTEAA
R=MAANINEEAODNEREEZHRET L. HT1TEDLDICRS, L
D2amnbPBC1OTEANR—MADAARBEP =1, RULD2
bANASPBC1DOTMANR—MADANNEEP, ,,=1ICFL. PBC1
DHAR—=F 1 HSDHEANBEP ., =1. 2. PBC 1 DHAKR—
DODHAHNBEEP ,,,=0. 8&43, TODLHICPBC1TIE. HAR
—h1, HAR—F2HASEFNINDRENIC. LD2a, LD2bH S0
HEBENETNTNELLEEFNTWS, ZhickY, RICLD2a, LD2
bDELELDORBL - —DHELALBETE. I1BOEDFA3a, E



WO 2020/004224 6 PCT/JP2019/024511

[0026]

[0027]

[0028]

DFA3bICARINZMESDBREIGIZIFLVL, IhICLY, 7V
BRESUHBEIRATLDEREICEWT, BElL —F—DOHECRERFSE
HERELLEY AT LEBEDBERICARS,

(56 2 EfefZRE]

RIS, B2EMPREICEDHFEE. RUGBESFICOWT, AT S,
Bl2 Ald., B2ERPRBICLDHFERE. RUNIBIESRZHAT 2H0DE
R TH2, B2BAER2DIF, F2EEHEICL DHFERREOEMFZHR
RS 270D TH 2, B2EMEEIL. B1 EZEEEOERLITHY

ETAICRINAHAREEZERETH2E0DE T3, £1EEMEERAK
BRERICHLTUIALCSRESZM LT, TOFMAGBALZERTI & &
5,

(EREFMEDOER)

B2 ADNIBIESRIE. B 1 ADKREB L ARAGHREEEEZST, T4b0
52 ADKREREIR. MEXEZENTIE 1 ARERTE2HEREO—HlE L
TOL—4H%—444—FK (LD) 2aRt'L—¥%—4144—K (LD) 2b
E. TEADR—=bF, TMAAR—IM HAR—M RUOCEAR—-— 2%E
H. LEELD2aRULD2 bSO LEEBME(RATENR—MNRUTTMA
NR—=MIAANINTERDRT 2REE—LIV 1+ — (PBC) 1&
&80, PBC1id. LD2 ahbHFINARENELD 2 b o HE
INRBEAE OERPIRET o> E. 774 N —BHBIRBROEROE
TERMT 7 41 N—~mEHXEDET .

B2 ADJIEIESSIE X 510, B 1 BOWIEIESE s BAHRANREBOPBC
TOHDR—M RCHAR—F2H5OMEXEZRAVWTERENLES %
BT 55 1 AIBIESRCE 2 HIBEIO—HFIELTO, TIETLKN=T
77 AN—EYIREER (EDFA) 3aRUIIVETILR—=TT7 74 /N—H
FIBIEEE (EDFA) 3b&, 288, MBIIT, LD2akULD2b
DODHEDNT74/183—&, PBCTOTEAAR—PMRUOTMADR— DT 7
AN=ED, EBIRBEREZ 7A/NN—TH 3,



WO 2020/004224 7 PCT/JP2019/024511

[0029]

[0030]

[0031]

[0032]

ISICE2 BOMIERSETIE, LD2aEPBCTIOTEAANR—KFED

MERTTOI 74NN —MBAEZO0E, 90EERRERZ601 (F) &L
TEY, LD2b&EPBCTIOTMAAR—MEDOBMERKZ2TD I 74 /85—
MEAEZOE., 90EERERZ02 (B) &LTW3E, EWiZZE,
LD2a A7 74/ 8—EPBCT1OTEAAR—MDT 74 /8—&HFh
BRI THESh, MBEERSNAZ 7 7AN—DRAO—EHDORTHENO 1
() TH?, ISLILD2bOHATZ 74 /8A—&PBCT1OTMARR—
DT 7AN—EABER2 TREIN, BBEEREINAZ774/3—0D2A0O
—BOLTHENO2 (B) THD, 8. LD2a&PBC1ODTEAN
R—hNEOBMER1TOI 74 NN—@EAEO1E, LD2bEPBCTO
TMAAR—FEORMBER2TOI 74 N—FHBAEO 2 LIEBEVICER
%,

PBC1iE. I2BPH2CIZREINDG. Z20774/N—OIF7EAtT%
FEITBEOHREE1 aZBLTHEY., ChIZLYTEAANR—-IMRT
TMANR— MAANEINEMENSEERCDKREITD). PBCTODZDOD
HAR— DO EFINIEENBEDEEGIE. BEE1 aDERFHIIYE
EIEH2ZENTES, BAMICIE, BEE1 a TIEET 2 I 7ELORER
. AR a THEZETIXEORE. HEE1 a7 OREHFIEREMEY 1
A, ®HEEE1 aDV 7y NRORBITEKRGQEEFZREFT/INIA—4 & LTEEZ1T
Do

EDFA3a, EDFA3bIF HEEENSENETNRELAIR—
ANREEDAFTIN, EEHANR—IDESHEEBIEL T, E5HHEN
R— MDD OBIEINLESAEENT 2,

(EHEFEOENE)

B2 ADYIEIESS. HREBEOEEICOWT, M2B, M2CRUR2D
#BRBLUTHAETS, LD2a, LD2bhasHEINAERMEBNIE. PBC
TOAAR—KMT RUCADR—F2ICADIN, &F. EINEDL, E
DFA3a,. EDFA3bDZERETNOMENAANR—NMNIANTINS, —



WO 2020/004224 8 PCT/JP2019/024511

[0033]

[0034]

[0035]

[0036]

5. EDFA3a, EDFA3bDZENTNOESHAANR—MIANIN
-ESIZ. EDFA3a, EDFA3bOATICESWVTHEIEND/INT—IC
LYBIBINT, BEAHNR—EDOLETRETRENINS,
M2BICRTLIIC, LD2ambPBC1DOTEARR—-RAAATH
RIS OWTIE, 0. 6 : 0. 40FE&THEEIN. PBC1OHEAR
—h1, HAR-F2HOLHFNIND, TA4bE, PBCTOTEANKR—
NADHBEP , ., =1ICFL. PBC1OHAR—KMIHDSDOHRBEP .,
=0. 6. HAR—F2HSOHBEP,,,=0. 4DLDICPEINB,
M2CIKRT &£, LD2bMSPBCTOTMAAR— MAAAIH
RIS OWTIE, 0. 6 : 0. 40FE&THEEIN. PBC1OHEAR
—h1, HEAR-F2HOSHFNINDE, TA4bE, PBCTOTMANKR—
NADHBEP , ,,=1I1CHL, PBCTOHAR—FNIHSOHBEP .,
=0. 6. HAR—F2HSOHBEP,,,=0. 4DLDICPEINB,
) LTAERBHERONREBTIZ. M2 ADKIEEIBZDOEDFAS3a,
EDFA3bICEEWIERDIABEDRENEARTEIENTES, &
DEHICH2 ADHIEIBEBNDEDFA3a, EDFA3bICBEWIERS
HEEOMELE AT TEIIENTEDZDT, EHOEDFAZSUHERD
HERFICBEWT, TNENRELBREDORENEARNTHIENTES,
M2BICRT L%, LD2ambPBC1OTEARR—RAAATH
REAONEE. M2CIKRT LD, LD2bhMSPBC1ODTEARN
R=MAANINEEAODNEREEZHRET D&, HI2DD LD ICRS, L
D2amnbPBC1OTEANR—MADAARBEP =1, RULD2
bANASPBC1DOTMANR—MADANNEEP, ,,=1ICFL. PBC1
DHAR—=F 1 HSDHEANBEP ., =1. 2. PBC 1 DHAKR—
DODHAHNBEEP ,,,=0. 8&43, TODLHICPBC1TIE. HAR
—h1, HAR—F2HASEFNINDRENIC. LD2a, LD2bH S0
HEBENETNTNELLEEFNTWS, ZhickY, RICLD2a, LD2
bDELELDORBL - —DHELALBETE. I2ANDEDFA3a, E



WO 2020/004224 9 PCT/JP2019/024511

DFA3bICARINIMEXDOREEGIIFLWV, ChicdY, X7V 7
BRESUABEYATLOEREICEWVWT, L ——DHEZBEL L
AT LEREIDNBERICR DS,

[0037] PBC1ODIZODHANR— MO SLHFFINZEEL/NT—DEIGIFE. B 1
EREMETHBALALIICPBC 1 OBAE1 aDREHCLYELLIES
ENTEZN, FNEFTIEAL, PBCT1OTER—K, TME—rZh
THICRT 27 7 A N—RIBABICL >THERCIEZIENTES, T4
HhH, LD2a&PBC1I1DTEAANR—MEDOMERTI TOT 74 /5—@4
EAEO1, LD2bEPBCTOTMANR—RNEDRMER2TOD I 74
N—HEAEO 2 ARBICKRETEIET, FIZILE 1 EEFEERE CEME
AERIBTDIENTES,

[0038]  (EHEMEOMR)

O LTAEBFEDOREE CILE 1 EREFESBERIC. B2 ADYNIE
IEESMEDFA3a. EDFA3bDICEEWVICELDHBEDRELE AL
TBEIENTEDL, TOLIICH2 ADWIEIERESNDEDFA3a, EDFA
SbICEEWIERDIHNBEDOMENEZARNTEIENTETEDT,. HHOD
EDFAZSUEMRONEBERICEVWT. TNTIhRELEBEDORELZ A
HeTdIENTES,

[0039] E2BICRTLO%A, LD2amb5PBCI1DOTEAAR- MAAAIH
REAONEE. M2CIKRT LD, LD2bhMSPBC1ODTEARN
R=MAANINEMEXDODEEZHMETSE. H2DDLHICWB, L
D2amnbPBC1OTEANR—MADAARBEP =1, RULD2
bANASPBC1DOTMANR—MADANNEEP, ,,=1ICFL. PBC1
DHAR—=F 1 HSDEAFBEP ., =1. 2, PBCT1OHAR—-H2
HODHAKBEP ,,,.,=0. 8&13, ZDLDIICPBC 1Tk, HAR
—h1, HAR—F2HASEFNINDRENIC. LD2a, LD2bH S0
HEBENETNTNELLEEFNTWS, ZhickY, RICLD2a, LD2
bDELLDREL —HF—DNHELAZEETHE. M2ADEDFA3a, E



WO 2020/004224 10 PCT/JP2019/024511

[0040]

[0041]

[0042]

[0043]

DFA3bICARINIMEXDOREEGIIFLWV, ChicdY, X7V 7
BRESUABEYATLDEREHISEWT, el —F—DHEPRELS L
ERE LY AT LREDNBRICA S,

RIC, B REFRETIREONGL, B2EREHEBICHEOMIRICOVT
BT 2, BRDEL SIS, PBC1OZDOOHAR— MHSHHI W BHEIE
HIBEDESIE. PBC 1 OEAE1 aDRETL T TR, TEAAR—K
. TMAAR—=RMENEFNICHTE 774 /N—RBERAEDRETICL>TEH.
ZOEEEZENIEDZIENTES, TOTEANR—F TMAHAR—-F
ENEFNIINTZ2 774 NN—RBEAEDRETICEL > T, K2 BOAIEIRSED
EDFA3a, EDFA3DbICBEWVCERZNBEDRBHEANT ST
EMNTEDZDT, EHOEDF AAXSUEBROAEERICEVWT, ThEQ
REAREOMELE AFTEZIENTES,

AEREBREICLNE BETHRINWTWAPBC12#HAVWDD, TEA
AR—KF, TMAAR—PFENETNICTTZ 774 N—BEAEDREHICE
> THELSBEDEISZEILIET. M2 ADKIEIESDEDFA3a, E
DFA3bICEEWIERDHBEDRENSZANTEIELTES,

(% Dt D EHERAE)

MEFFULWERBREICOWTERIA LD, RRERIZIhSDERIREIC
[RONDEDTIHARL, BRALGEENARETH S, B1 ERBERUVE2E
EREICSWTI, BRE—L3V/(+— (PBC) OHEAR—FH. T
WEDLR=FT7 74 N—BIJIBIEE (EDFA) ORIEXRANR—MIE
BEEINTUVWEDS, RRERIZZOEBRICRSNARV, BEEEHEINLTVWS
BEICRST, flXiE. PBCOEAR— MDD Y 77 —ICHEEI N,
FODREAY TS—DEAPEHRDEDF AICERZEINTWSIBETH, B
BOMENBELOND,

Fl. ERLAHE 1 EREFRERUVE2ERFETIE. FXERMZ7 748
—BISEIBIEER & LT, TIEDVALAR—F 7 74 N —BInIBIRSR ARV H%
~ULED. FLROMOTRSNEM. FXE T84T 46 (Pr) (WY



WO 2020/004224 1 PCT/JP2019/024511

DL (Tm)  HWEA Y TILEDL (Y b) DRI ShiMmOEERED 7
FAN—EKT T TH> THRBRODRI|ERHFIND,

[0044] BAE, AFEBOFFLWEBFEZFHALALDY. AEBEINICRESH
2EHEDTIRAW, BFROBEICEKH LRAOHERNT, B2OEMLITEE
ThHY. TNOEARBAOHBICZTEND I LW I THAL,

EX EOF Ak
[0045] AKBAOEAGIE LT, RIEHBES RT LIS BRHANT Y TH
BIF5Nn 5,

[0046] LlE, ERRUAEREFEZESHNQHE L TAFREPEZGHALL, LHLA
A5, AFERIE. R UAEBREICERES AV, BB, AFEBEIE. X
EBEDAI—7TRICEWT, HEENEBRLBIHRALEKREERI &
HNTED,

[0047] COOHEEIZ. 201 8% 682 8HICHEIN/ABALEZFE2018—
12297 3545EMET2BEEETREL. TOBRERDE2TAE I ZICRY
AL,
= DERA

[0048] 1 RRE—LT VNS F—

+ A 31
1 a m/na

2a. 2b L —¥—4F144—FK
3a. 3b TILED L R—T 7 7 4 /N —BUJL1BISER



WO 2020/004224 12 PCT/JP2019/024511

[55KIA1]

[553K1R2]

[553KIR3]

55 KIR4]

[E53KIR5]

[E53KIR6]

sR K D&

M NT2E 1 HERTE2HFEE, B1AANR—N E2
ANR—=b, BITHAOR—BMRVCE2HNR—ME2EH, BIGLE1H
TR R CRIEES 2 J6IRH S ORISECHESS D FIEESE 1 ANR— b RUFIE
B2 ANR—MIAANINTERDKRT DREE—LIV /N F—£&
. EEBUHIREE,

AIEEMEE—L Y/ F—0DRIEES 1 ASIR—MITEANDR—
FTHY., BIRB2 ANR—MEITMANRKR—KITH S, BERIE1IC
SEHDONREE,

BIEEE 1 WEOHEN T 74N =&, RIERREE—LDI VN1 F—0
RIEC T EANR— M EHPBMBERINTSY., MBEERINAL T 74
N—QZA—EORTAENIBOETHY.

BB 2 HEDOHEN T 74N —&, RIEEREE—LDI VN1 F—0
RIEC TMAANR— M EHPBBERINTSY., MBEERINALT 74
N—DZO—HEORTAELIEIOETH D, FRIE2ICEHOKLER
RE,

BIEEE 1 WEOHEN T 74N =&, RIERREE—LDI VN1 F—0
RIEC T EANR— M EHPBMBERINTSY., MBEERINAL T 74
N—DZAO—HEORTHENO 1ETHY.

BB 2 HEDOHEN T 74N —&, RIEEREE—LDI VN1 F—0
RIEC TMAANR— M EHPBBERINTSY., MBEERINALT 74
N—DZO—HMORTAEN O 2ETH D, FRIE2ICEHDLIRE
B

RIECO 1EIROEELIERAZ2AETHY., RSO 2EIFI0EEIX
ERD2BETHD. FKRIELICEEEHDONREE,

FEXRIE1 BEFBEKRES OWITNA—IRICEEHONFREE S, AR
BE—LVINA F—ORIEEE 1 HAR— b RUFIRSE2HAR— b
Mo DRIEEMENZRWTHES ZIBIET 55 1 XIBREARTE 24K



WO 2020/004224 13 PCT/JP2019/024511

BIEE &, 2 BT IIBIESS,



1/4

WO 2020/004224 PCT/JP2019/024511
[Bg1A]
1
2a
5 AT 7
) R—H R—h1
><
LD A7 rps
o R—k2 R—hk2
[Eq1B]
3a
_ |
(ERepr 5k
B 1 AFE—F ~| HAFE—F
S TEAD 7 HH St
b R—h R—h1 A FAR—pk
LD %
><
LD 3
Hj S TMASZ  Hi7 Bk
ot H_—k  R—Fk2 ABHR—k
_ EbE 2 2N
R FA - 90 gsx | | EE
A FIR—hk 5 HAR—k
3b
[E1C]
Eibg =4 1
20 BWEAE:OX S/
s
LD Pini=1 Pout=0.6
n
T™MA T g Pout=0.4
R—hk R—hk2



2/4

WO 2020/004224 PCT/JP2019/024511

[E41D]

ik

TE)UJ f A
R— R—h1

Pout=0.6
>
Pin2=1
LD ¢ Pout=0.4
5 S TM)\jj 'L;t.'jj out
_ i K2
2b R 2
BhEAE 90FE lafE & &
[E1E]
TEARNR—r~D HAR—MALD
ANIEE o deaRE
LD2a  Pin1=1 g:g }P"“”:m
LD2b  Pin2=1 8:2 }Pout2=0,8
TMA AR —F~D HAR—r2hom

ABFERE ISR



3/4

WO 2020/004224 PCT/JP2019/024511
[E2A]
3a
_ |
(ERCpn (CEXEPL
B 5 1 1 ARR—=R| N[ HhR—~
24 RERE. OE / N L7
S TEAD 7 HH FhEE S
LD %
<
LD 3¢
Hj S TMAS 7 FE
ot h—pk  R—Fk2 AFHR—k
_ EER2 J NN
B 028 Er=yn  meEx
AFR—k 5 HhR—k
3b
[E28]
Bl 1 1
20 PEAR: 01E f
R~
LD 3 Pini=1 Pout=0.6
>~
TMATT 77 Pout=04
R—hk R—k2



4/4

WO 2020/004224 PCT/JP2019/024511
[E92C]
1
TEAR / i
dimla il Pout=0.6
>
Pin2=1
LD ¢ Pout=0.4
5 S TMA 71 Hi 7 .
i R—F Rk
2b RE 2
BiEAE. 02F lafE & &R
[E2D]
TEAAR—FHELD HAR—M LD
ANIRE o deaRE
LD2a  Pinl=1 oS } Poutl=1.2
LD2b  Pin2=1 8:2 } Pout2=0.8

TMAAR—FDED
AFFEEEE

HAR—R2hiom
HAxRE



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2019/024511

A. CLASSIFICATION OF SUBJECT MATTER
Int.Cl. H0133/0941(2006.01)1

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)

Int.Cl. H01sS3/0941

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
Published unexamined utility model applications of Japan
Registered utility model specifications of Japan
Published registered utility model applications of Japan

1922-1996
1971-2019
1996-2019
1994-2019

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 5-136495 A (MITSUBISHI ELECTRIC CORP.) 01 June 1-2, 6
Y 1993, paragraphs [0015]-[0016]1, fig. 1 & US 3-5
5367587 A, column 10, lines 12-68, fig. 10 & EP
541061 A2

Y JP 2002-116014 A (FURUKAWA ELECTRIC CO., LTD.) 19 3-5
April 2002, paragraph [0002], fig. 6 (Family:
none)

A JP 8-304860 A (KOKUSAI DENSHIN DENWA CO., LTD.) 22 1-6
November 1996, paragraph [0010], fig. 9 (Family:
none)

Further documents are listed in the continuation of Box C.

I:l 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

“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 specitied)

“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 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

06 September 2019 (06.09.2019)

Date of mailing of the international search report

24 September 2019 (24.09.2019)

Name and mailing address of the ISA/
Japan Patent Office
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

International application No.
PCT/JP2019/024511

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

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

Relevant to claim No.

2002, fig. 5 (Family: none)

Category*
A JP 2004-104473 A (MITSUBISHI ELECTRIC CORP.) 02 1-6
April 2004, paragraphs [0008]1-[0011]1, fig. 4
(Family: none)
A US 200270181859 Al (CLARK et al.) 05 December 1-6

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




E SR EHE®RSs PCTJP2019,/7024511

A REREOBRTLHFOME (EEFSFIE (1PC) )

Int.Cl.

H01S3/0941 (2006, 01) i

B. #H&EZITo7nW

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

Int.Cl.

H01S3/0941

B/NBE A OB B TR To - BFICEENs 60
HAREEAFEAR 1922—19964F
H AREAREAFEAR 1971—201 94
H AR EE A 28N 1996—201 94
HAREBREEAFEAHR 1994—201 94

EEFHE CHA LIZET T —F =R (F—F_X— A4, WEICHEH LHE

C. BET L L8050 53Tk

51 Lk R %
BT Y — % BIASCHNG RO OIS BT 5 & &3, T 5 EFTOER RO &
X JP 5-136495 A (=TS 1993.06.01, ¥ [00 1 5] 1-2, 6
Y — [0016], K1 &US 5367587 A, 1 O0M®FE 1 2—6 817, 3-5
X1 0 & EP 541061 A2

Y JP 2002-116014 A (H{TEER LS 2002.04.19, BegE [O 3-5
002],. M6 (773 U—72L)

A JP 8-304860 A ([EESEEIZEIRA ) 1996.11.22, Bk [0 0 1 1-6
0]. K9 (77X U—71L)

W CHIOBEEIZ O HZE SN TN D,

RF 77 U —ZBT AR A S,

* SIHXEROLT FY — D A DRI ST 3CRR
TA] FHIBEDO & LTI < —RAMEIIKEZ R3S [T EERHEA SUIEE R RICAR SN TH - T

N R & BT % b O CI72 < BT AR
TE | EBRHRE A Ao M8 7213877 Ch 503, ERSHEE A DERD - HIZR B b o
DIBICARENZLD (X | BB 5 5 T o T Uit 2GR

ML) Bk EIRICEE R A el 3 5 SUIR ST SCRR D FE1T

DFRRMETESMER RN EEZLND D

HAE L IO RBQ BB Z LT D205 AT TY ] FRCBED S L TH > T, HREOURE o> 1 LA

% 3cmk (& Ad)
O] HBEIC L B8R, R, BREFEICS LT 5308

TP) EBRHBEHATC, D oBAMOTIROEMEL 25 HB T&) F—7 0 b7 7 3V —3CHk

Fo3chke o, BEHIZE S THHTHDMATIC
Ko TSR NEEBEZLNDHD

EpSRE LT T L H [ PR OFE LA
06. 09. 2019 _ 24. 09.

2019

EIBRFAAAERS D44 PR O T
AAERT (I SAJP)

KR TRAXENE=TH4%E3 =

BWHITHEEE FEROHDHIEE)
HO B

FEEkE 03—3581—-1101

HE£S100—8915

2K 4402

PR

3255

BAPCT / I1SA 7210 (HE2~—) (2015%#1A8)




E B EEHERS PCT,/JP2019,,024511

C (Bix) . BEd 5 R0 L5 3Rk

51 Lk BEd 5
B — BIASCHNG RO OIS 5 & &3, O 5 ETOER FHREOFE
A JP 2004-104473 A (=ZEHEMEANStE) 2004.04.02, B8 [0 00O 1-6

8] —[0011], W4 (Z77»IVU—7L)

A US 2002/0181859 Al (CLARK et al.) 2002.12.05, M5 (757 3V 1-6
—72 L)

BXPCT / I1SA 210 (2 —T0kx) (201541H)




	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 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

