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(87) Abstract: The purpose of the present invention is to
enable aligning the sensitivity of multiple GePDs by heat-
ing with a heater on the basis of measured values of pho-
tocurrent in a current monitor, and to suppress degradation
of common-mode rejection ratio. This photodetector uses
germanium photodetectors (GePDs) that use germanium
or a germanium compound in the light absorption layer,
and is characterized by being provided with two or more
arranged GePDs (1001), 1002) for receiving an inputted
differential signal, a current monitor (204) for measuring
the photocurrent in the two or more arranged GePDs, resis-
tors (200, 201) for heating the GePDs, and voltage sources
(202, 203) connected to the resistors and capable of inde-
pendently controlling the voltage value, wherein the volt-
age sources and the current monitor are connected, and
the voltage sources manipulate the voltage applied to the
heaters such that the current values outputted by the 2 or
more GePDs match.

Rl



WO 2020/149266 A1 || 00002000000 A0

DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT,
LT,LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,
SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

RN ARER -

— ERFEERS (RHE8215%0))

GHEHN: EREZVTCOHXEBEROAIMEICE DK E—YDMBAICL >TEBRDGe PDOREEEH
ZBZENTE, AHESHRELDOELEMZ 2 A52BBE T2, AFRBAOKRESRIZ. HRINE
KT ZD L, FRETIVIZOLEEMERWET LY Z O LXIREEG (Ge PD) ZAWEY
MRHEBRTH->T, AAIhZ2EEESEZIFELDIC2 DU ERESNAZGePD (1001, 10
02) &, 22U LEEINAEZGe PDOXERLMET Z2ERE=Y (204) & GePDODZEL
ZFheaMEd 2200 MRE (200, 201) &, FERFICERIN AT ARITELEEHET
XZEER (202, 203) &45mA, ERREERE=SViIFERIN. EERE2OULEDG e
PDAHTREBREN BT BLIICE—IADEIMEEAERIES 2 I & 5458 T 5,



WO 2020/149266 1 PCT/JP2020/000917

[0001]

[0002]

[0003]

[0004]

Bl =
FEADEF : R4
v o B

AFEBRIE, ABEYATLPHBRUNIBZL AT LICBWTHWLN S K
HBICEAL, BILEFGESEZITNARKICSEVWT, BEESRELAMITW
. HREBRERETI-ODOEEICETS2EHEDTH S,
=ik

HEDHBEDOERICHL., ABEREDEIX MEAROHLNT WS,
FTOFERED1 D& LT, HEBEEREREEENT HHOBE, )V T I/
DEIOBRROFRIVINEIIL, YAV T+ M=V 2D & D AHUNL IR
ERWTHERT 2HEDHD, LY, 1FvTHEYOMBEEZBIN
ISR, ABEEEEORKIRAMZERZ I EMNHKES,

D& REMERWEYYAY (S i) EREICHERT 2RRMAINR
HEBRELTE B/ VDY OEBAABREAT IV =D LYMESR (Ge rm
anium photodetector:GePD) %3, 11k, &
EOERBEBEEEOMEGe PDOBEELBANICRIETH D, H2Id.
B1ol 1 —1 | OMEETHS, H., BELZ23HNYHTHLHIC, B
T, M2l LISy RB103, BiB116~118%24%, Bif
116~118WE—DORHMMES VTS LAY IVEBET 12, 11
SHELVEZORHMEA Y TS LG eElH1 1 5ICETINBEBOHTUA
WCTEMH116~118%&RLTWVWES,

GePDIk S ik SiEtE RUKRES B%Zi®A/KLSOI (S
ilicon On Insulator) ERICVVIS74BEMEERAWV
THBEINS, M2ICR3GePD100IE, SiEKR101&, SiHik
DS i BLEEEZEOCTEHISYRE102E&, E85HA%2E<IATET 1
Ok, A7EB1 1 0LICEREINLSZRINTZ2CGeE114&, OATE T
108LUGeE1 14 LICERINALEIVSYRET103&%RA %,



WO 2020/149266 2 PCT/JP2020/000917

[0005]

[0006]

[0007]

[0008]

M1E2R2&EDH2EDICATETT1O0IEFEREE1101E&)aVRS
J1102IL9H5N5,
)AVRST11021, E—OR#MYPEA > TS LES I AT 11
1. BLVE—DRMYIETBEICR—EY TSN, BFE L TERTSY
DaVEBET1 12, 1T13M/ERINTWVWS, GeE1 1415, TESF
DY IRRICE>TEEIN. TOLEICEZORMYN F—EV TIhk
GefHlH1 1 5A”RINTWVWS, BB1 14350 LbEMEEA
TW3ZEbHd, LT, YYIVEMBE112, 1138LVTG el
T15EICIE. ENSICETELDOICEMI16~118%RA %,
GePDik. BFEE1101A5YYIAVAST1102[CHFAFE
NTGeB114THNIRINENDZE, BB117&BHRTI16, 118¢&
DOEICHEBRDANDDT, TOEREHRETEIETHERET 5,
B1, 2ICR9Ge PDOMICERI. 4ICTRTLOBERDGe PDE
FHET %, H3DEEDGe PDIZE—DOAMMNEA TS LpBS i X
7111, BEZORMANER—EYTEINGetBlZ1 1 50RDYICE
— DA EA VTS LTIV 2O LEE1 21 EE-OREME1 VT
SULEFIVIZOLMEE1 220 H %, M4 DEEDG e PDIEE—DRH
MEAVTSLEPRSIiRST1 11, EZOREYAR—EY TSI hk
Ge®f g1 1 5DRDLYICE—DRMMEA TS L) IVEHT 31
EEZORMMEA VTS LYY AVEET 32, B0 RRE
ICR—EYJ3Ih, BBE LTHERT 22 ) OVERET 13052, /S
11415, GeDRDYILTILIZVLIELENESATWE I EEH D, 4B
1231k, BE—OTHARCEZORMPAEAINTVWRWEETH S
B2, 3, RU4ICRTGePD1O0O0IERE ((AANRT—IINTBE
MHD O, BAA/W) OEEFENS—ETIRAVEWIRFELH D,
5i3Ge PDOBEERRTHC, LH (RR153071565nm, 156
571625nm) ICBIFEREICRTIHENA TR, 6VIFICEITRE



WO 2020/149266 3 PCT/JP2020/000917

[0009]

[0010]

#70v MULERTHZ, FIZIE3 1 CTIRCEMEEFTRIBE—CEORE
ERIH LBICADEREZERET, CORBELITIVLYZD LDIHKKR
WNZRY MVLDEICE >TELZLINTWVWS, —5CICAZECHITHWL
TEREZEZETHERERT, ME6IETFILT =T LDOKRINARY MLDR
BREETHD GEfFerml 1) o B #EiE. ThTth, XFIRLF
—. RIVEE Kk DL ARERT, BEMEBICARZEFINIZILDNYR
Fry TREIRIVF—RICS T M D, TROERRINZARY MLinidiE
BRANCY 78T 2, Ge PDICAVWTWAHFILYZULDHRIXARY b
WimlE3 1T CTH LI ECHFORRERMD 1565 nmfhEICHD, [>T
ST1CTRCHEHIC—EDREZTIGePDTH->TH, REEMELLR
320, RERADSIRAICRENZEL T, ZOEAEZRLEZONE
5THY. RERIFERKETHD-S5CICEVWTRELZETHERLH S,

BE. BRICE>TRENELTZGe PDEXBEY AT ALICHEALD
ET2E. BEZLAHETIORNMVELAZ-HBEIR M LN S,
ZTDEORERGFELZERTIFERELT. E—49ZXBLTNMIRAYD
BEEZREIEIFENH D, GFEFXm1, 2. RU'3)

—HT. GePDEAWEABEYRTLPHIBRNIES 2T LTIE, B
HMDGePD%MED Z&EPHRL, —MRIC2~8EEREDGe PDEITANT
5, ChIFZBEREMED ERAEZEAX (WDM) 2RATIVRT LA
IKBWTURROELEITGe PDEREETBIEEY. TV E—L Y
NEERMERATZVRATAILBVWTINS VY APDE LTHEIZEICER
DPDENEET D, I7IEHATIHIIE—L Y MEERMICEWVWTHL
2RERDBRO—PITHZ, COBKTILE8EDGePD7040HNS
Nd, ZOF, E—49%E25GePD704% >~ BARSEDE—Y
BUREERD, FICEA—DOHNAT) Yy RTO03ICEMNEGePD7 048
EZDO—HTEEESEZEL. CORTIEIBH—OBRENRDLND, BF
HIRT7 01 RWREEDRESR7 021k, ZhTh, Z2DHXNATY Yy RT70
3iICEmL TV,



WO 2020/149266 4 PCT/JP2020/000917

FoAT AT R
R SCHR

[0011] 43kl - 8B 2000—22 14 5 554K
B CER2  BI2006—24 534 4858
BEFERS  BI2018—74 1048408
FERFEF R

[0012] FE4FeF>cmil : Macfarlane G. G., T. P. MclLean, J. E. Quarrington and
V. Roberts, Phys. Rev. 108, 6 (1957) 1377-1383.
RIPOBE
AFEEDEIRY % RE

[0013] ZEES%4ZITENZGe PDEIBENIE—TRWVEEIXEEESHREL
BEEL. SEBOMEEEZETIEERD, LHALANS, GePD¥E
—HIFEENS DOEEFE DD, BEGe PDORBENNNSOVWTLEWL, &
DNZDENRBFBRELICR T LT EHT EWD BEEDIE S,

[0014] AFEBRIIIDL D LEEICEATHINLEDT, TOEMETEEIS
. E—9%AWVWRETC, LBILBVWTREDHI>/=Ge PDAERHEL.
REESHRELDHIENGe PDOREERTEIRVWEEHEEDL &I
HB5
R ERRT BIODFE

[0015] AFERIE, COIILENZENTZDIC. UTOLDREXRERZ S
CEERFHETDE, IB8DLDIC. ANINBIEEESTEZZIT2HD2DL
rBREX 77+ 914 4—K (GePD) 1001, 1002¢&, 22U
tEBREINAET7+ N AA—ROABRERNET 2ERE=YDERT20
4, 7AKMT44—R1001, 10025MBT2-HDERAETHZE
—%200, 201¢&, HERAAKLZHIET 27HRBENMAEICETINLEZ 2R
UTEEEAHHTE2EEE202, 203 &4KA,. BEE202, 2
OBLERE=-VDERET204 &I, EHEIh, EXR202, 203k



WO 2020/149266 5 PCT/JP2020/000917

[0016]

[0017]

EREZIDOLO2DULREEINAT7 A MY 14A4A—-—K1001, 1002
PHETERDENERTELIICE—IANDEMEEZRETZEXIRETH
& EEHETSD, GePD1001&2GePD1002ICEE—4920
Otb—4%201AZNhEFhiEZASONE, E—9200&—420 1138
B (EER) 202:EBR (BER) 203 ICL>THEIh, ZOER (
EER) 202, 203 XERF204DEEREL. E—%ICENMT 2 E
E%&RETD, GePD1001, 10020mHY—KRANCIZ/SM 7 RAER
N T/ RANCRESEABOmTF (BAKR—F) 21 2X35E0OHFITIE
EMNTWVWBEA, AV—RAIET7/—REHE L THE R,

FEA DR

AFERIZ. ERE=ZITOABROFHAEICE DK E—9DMERICL > T
BHDGe PDOREZHADZENTE, AHEEERELLDLELEZINZ S
ZENTED,

AT O 88 7 F5 B

[B]—M Lt Ge PDARIHTH %,

[K2]=1DGe PDOBEEEETRTIHTH D,

[E13]— ML H#EEGe PDARTRTH 5,

(4] —MELHEEGe PDARTRTH 5,

[(5]Ge PDOBEDRES L RRIKEFUEEARIRTH 5,

[B16]1G e DHJRIXZARY MIVDBREXREREATIIHNTH S,
[R71%7Y4 -0y MBRERMICEWTAHAWSZEROEBRO—F%
TIRTH D,

[H8IAFEADAZNEZDEX ERTHTH S,
[BI91EHERI 1 DAMRHIBOEBRE T HTH S,
[BI101EHEF] 1 DHIEHBOERERTEHTH S,
[EI]RFER 2 DARBROBEXK ZRTHTH 5,

[BI121E /6] 3 DH R HIBRDER E NI HTH 5,
[BI131EHEF] 4 DFHEHBDOER E NI HTH S,



WO 2020/149266 6 PCT/JP2020/000917

[0018]

[0019]

FAZEMRT B 7DDOTRE

IR, AFEBAOHMRHEIIOMEICDOWT, FELFEKR UM % F W TEHH
ICERBRT %, B, HAEICEWTIER—DOKEZE T 28O IERA—DES%
NT25ZET, REAOBHEEEEZR>TWS, HLU. ARBIIUTICRTER
MREROEHNTICREINT. AEHEZFICSWTHIRT 2RBOBEN S
BT D E RS L VHBERAICER LB IS RYUEEICEST
BETH 3,
AEBPICHRDNRESIF. I8ICTRTEY. ANSNBEEESZEXITDS
2 DU EREINAZT A MY A4A—K (GePD) 1001, 1002
E. 2DUULEBEINE T A MY AT —ROAERZRETHERE=5D
ERET204, 74 R4 A—R1001, 1002%MET B/=HDEH
HwTHdE—4200, 201&, EWRAEEHIET 2 OREMIEFICERES
NERAMITEREEZFHTELERR202, 203 &%2FEA. BER
202, 203 ¢:BRE-VIDERF204 L I3EHEIN. BER20 2,
203 FERE=IDNOLD2DOULEEINILZT7 A N A4F—K1001,
100 2T ERDENERTELIICE—I~NDENMEE%2RETZE
FERTHZEERHEET D, BENARESEEUTICRT, TZY9DE
HEH20414GePD1001E1002A5DERERAET 2, E=F I
ZGePDALAELABRASEVELLAZ2LIICE—49200&E—
K20 1 ~DEMBE%AET S, t—¥9ICL>TGePD1001&Ge
PD1002i@MAINI, BEAZELIES, HEALDbNBLDIC. Ge
PDOREIFBREIIKET 272D, E—9DOMBRAICL > TEHDGe PDOD
BELRHZAZ2ENIHES, EZVYOERFT204MUET 2ERIAERT
HY, INSOEIF—HTZEE, GePD1001, T0020DREILIE
EILEBLTWBREEA D, #oT. AEFOSRHBICEWTIZIERES
RELEDHIEIEZAARL, GePD1001, 1002&#EHTIHE2
1 2I3EBHNBDHETTHZ, M8 TIEGePDOAY—RIZEZVODE
MET204 ZBWEDN, Chid7/—RIZEIPNTHERW, £k, ESHAD



WO 2020/149266 7 PCT/JP2020/000917

[0020]

[0021]

FDmF212EEZSDERF2041FFNTNT7 /) —REAY—RICEK
WD, 7/ —RICEZAYDERF204 ESHNBORF2121E-
THERWVWL. AY—RICEEIPE>THRW,

(EHEHIT)

B9. 10k ZhTh, AXKBOAMEBFORAREHOERE T LE
M, WEMTHD, E=9%5GePD1001&10020HY— RICHERE
INLERGFTHARELL. Bk LTEETLIIEBEEMEETCE—4 2
00, 201 Z2BEEBLEHTH D, AFERICHRDARERIE. MOICRTE
YU, ANINZEFET=#ZIT2LD2DULRBEINL T4 N4 A4 —FK
(GePD) 1001, 1002¢&, 2DUERESNAEZT A Y14 —K
DOHNEBRERHNET Z2ERE=-YDERET204, 205, 74 A4 A4—R
ENMET 2-ODBRAETHB E—49200, 201 &, BHREEFHHET S
OBBMAICEESN R4 BIUTEREZHHTEL2EER202, 2
03&%AEa. BER202, 203 :EBRE-SIDERET204, 205
ElE. FREN, BESh, EEF202, 203l ERE=4A15D2D
UERBINAETZ74 44— K1001, 1002 HTERDOEINEH
T2L5ICE—49200, 201 ADEMEE.BFETIEERTHB T &
e 5, BANRREAEEZUTICRT, E—%4200, 201K
1 ODKRICEER (A—/N—) 75y RKE103DHICEDHIAEFND, Ge P
D1001, 1002I3ZEEES%Z2XITZPDRFPELTEHELTHS, £
—4%200, 2013&GePDOF LIV LETI145BILSICKRE
Ihd, £8GePDOAY—RICIFERET204, 205048Y., I5ICF
DHICEER206, 207 ERINTVWS, EREF204, 205(CiF
ZF42E—4200, 201 ~ADEXF202, 203’ FEEINTVWS, B
ER202, 203IXBREt204, 205DRTERIELLAB LD
E—% Il 2 EEAAET S, 7+ ¥4 4—K (GePD) 1001,
1002k EBSHIAOmMT21 2 &EKT 2,

(EHEHI2)



WO 2020/149266 8 PCT/JP2020/000917

[0022]

[0023]

BI1 1 EARBOHABREEZOAERIDEXR ZRTHTHD, E=9%G
ePD1001&10020AY—RICERINALSREIRL L. BiE
ELTGePD1001&10020a7E110ICAV 7S (MFVEA
) THEELALZE—%9210, 211 %52BEBLEFITHS, GePD1001
, TOO2XZEMESAZIIJBPDRFPELTCERELTHS, EGePDD
HAY—RICIZEFET204, 205048Y., ISICEFDOFKICEER206,
207 MBI NTWS, BEt204, 20584k —49200, 2
O1~ADEXIRER202, 203/ FExmInhTWnWd, BEFFE202, 203K
EMET204, 205DRTERIFLLADELDICE—FICENITIZERES
AT 2,

(EHEHI3)

Bl1 2 ZAFRBOHKREEZDOAERIDOEXR ZRTHTHD, E=9%G
ePD1001&100207/—RICEHKLEMN SV RAVYE—S VT
VT2200REL, BRAKE LTEEZLREEBLLEYEETE—420
O, 201 5EEBELEHTHD, GePD1001, 1T002FEHHEE%E
ZTBPDRF7ELTEHRELTCHD, NFVRAVE—F VATV F220
i3GePDOESEBIELTEEENTEZT7TTHY., TOKEICGe PD
NOoDEREE=VT D, COEZEFXR202, 20371 —F\v Y
L. EXRIEZGePDAL NS VYRAIVYE—FVRTYT220ICAZE
RDBFELLRDEDICE—FZHET 25, M1 2 TEEBERGAE LTEEFL
EBIELEMICLDE—9ZRAWEN, ERFI2ICRTELIICGePD10
01&£10020A7EB110IKA VTS (A4VEAN) #LTHE>zb—
HERBVWTHERW, £AM12TIEGePD1001, 100207/ —K
DERSYRAAVE—F VAT T220ICEHELTWSED, AYV—KhS
NSVRAVE=S VAT T220IC8HLTERL,

(EHEHI4)

Bl1 3IEARBOHREEZDOAERIDEXR ZRTHTHD, E=9%G
ePD1001&100207/—RICEHKLEMN SV RAVYE—S VT



WO 2020/149266 9 PCT/JP2020/000917

[0024]

[0025]

VT220DREBICERT ATV TFLTOELYH 23 008 RE L.
BiiAE LTEBE A IEEBLEMICLPE—49200, 201 %#EBEELL
BTHD, GePD1001, 10021FEHEBEZIFZPDRT7ELT
BELTHD, TV 70Oty ¥ 2305V RV E—=FY
A7 7220%BLTGePDALANINBZESTEE=ZILTEY. &
DEEEER202, 203174 —KnNy oL, EERIEZEGe PDAL
RSYRAVE—FVRTVT220ICABERIELLABLDICE—H
ZHEIEYT 5, 1 3TRENAFELTEEFLEIEELEMICLDE—4%%
AW, £EFI2 TRLAEGePD1001&£100203F7E110IC
A7 LTEo7cE—4%52BWVWTHERW, FLK12TIEGePD10
01, 100207/ —RIMSRSVYRAVE—F VATV T220ICE# R
LTWaH, AV—RKhoEHELTERW,

EX LAYt

AFEBRIE, ABEYATLPHBRUNIBZL AT LICBWTHWLN S K
HERICERT 52 &N TE S,
= DERA

200, 201 E—%

202, 203 ER (BER

204 EREt

212 HWHR-—b

1001, 1002 GePD



WO 2020/149266

[55KIA1]

[553K1R2]

[553KIR3]

10 PCT/JP2020/000917

ANINBEENETASIT RO 2 DU LEESINZT7+ N A F
— K&,

RIS 2 DU EREBEINAZ 7+ N1 F— FOXABREZRET 2ER
g N

RIS 7 # YA A — REmMBT 272D DA &,
RISSHEMAZHIET 2 OB BRAICEEIN R 2RI TEREE
ZHETEZERRE 2R A.
RISSEBEREFIGCERE=VIIEHEIN, AIREDRIIFIGZERT
—AMNSDRIEE 2 DU LEERBEI N7+ MY A F— KBNHTERDIE
BERT 2 LD ICHIEIERFEANOHNNEE 22T 2EXERTH 2.
JEERHE T BT ER.

HIEE 7 # MY A4 — Rid

) aAvERE,

BIEE ) OAVERLEDOTE ISy RE &,

AIEE TERZ 2 v RELICHY ., E—DEBERAHMMA AN -
YIINnEY)AVEEEECY ) AVIATELE.

iG> Y aAVAT7ELICHY. EZOBBRREAN R—EV JE
NETIVT 2D LR ZSUTIVI U LB E.

RISV IVIATESIVRIEINYZVLEBEICHD LB S Y

NE &.
BIEEY ) AVEES LVRIRTS I Y =) LEEICETNTNERI N
EMmEERAD.

JEERHE T HEERIE 1 ICREO AR ER
HIEE 7 # MY A4 — Rid

) aAvERE,

BIEE ) OAVERLEDOTE ISy RE &,
AR FERV Sy RBLEOY YOV ITEE.



WO 2020/149266 1 PCT/JP2020/000917

[55K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

[53K1R8]

AIEEY Y AVIATEBLEICHY.,. F—OBREUFHYRTE_DESE
ARMMN R—EY TINAESIVI Y LEBEEEO TSIV Y LE
&

BV IVITESL VRIS N =V LBLEO LBV S5y KB
&

RS —DEERURMYRVE—OEERRMYN R—EV TSk
FIVT = LEIBICENETNEGEINLEME 2 EA S,

JEERHE T HEERIE 1 ICREO AR ER

HIEE 7 # MY A4 — Rid

Y avERE,

RISV ) AVERLEICERINEZTEI Sy RKBE.

BIEE FERY 2 v RB LIRS W, E—EEZ0OEERRMYPA 4
VAR R=EvIIhiY)aVvEEEASOI)aVaATEE,

ISV ) AVIAFPEBLEICERINETILY =V LB L,

BIEE2 ) AVIAT7EBS LURIET IV Y2V LB LICHR I N L3R
75y RE&.

AIEEY ) D VHEEICERINCEREZRA 5.
JEERHE T HEERIE 1 ICREO AR ER

RIERIEIMAERIR SN Y=V LEEED LD IC. AIRRLEIS Y R
BICEDIATEFN-Z, ERFLEEBLEMESTENATH S
CEERBETIERE2HEL4 VT NA—IBICGEEH OISR,

RIS RIR SN Y=V LEEZED LD IC. #iEg> ) 3va7
BICAMMA 4> 2 ECHERAFTHD

CEERBETIERE2HEL4 VT NA—IBICGEEH OISR,

BIESERE=4IE. RIEE 74 NYAA—RDOF7/—RELIEHY —
RICEHEIN-BRETH S,

JEERHE T HEERIE 1 ICREO AR ER

BIESERE=4IE. RIEE 74 NYAA—RDOF7/—RELIEHY —



WO 2020/149266 12 PCT/JP2020/000917

RICEEIN NSV RAVE=SY VRV TERIEITIINT T F
oty ThHsd,
CE AR E T BHEBEKIE ICEERDINRE SR



1/13

WO 2020/149266 PCT/JP2020/000917

[E41]

115

100

A

113

|
/
1101



2/13
PCT/JP2020/000917

WO 2020/149266

T //////////

A ~—¢01

\
w




3/13

PCT/JP2020/000917

WO 2020/149266

[243]

001

~— 10T

N AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN
N AN N AN N AN N AN N AN N AN N AN N AN N

——¢0T

—~ 011




4/13

PCT/JP2020/000917

WO 2020/149266

[244]

AN \ AN \ AN
AN AN AN AN
N\ N AN N AN

4%

el

71T




5/13

PCT/JP2020/000917

WO 2020/149266

[E5]

1630

1600

1530

1500

R [nm]



6/13

PCT/JP2020/000917

WO 2020/149266

[E6]

(A9) Ay “ADYINT NOLOHd

(L0

0L0

080 80 90 L0

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII

IIIIIII

g

7

i il ke el

IIIIIIIIIIIIIIIIIIIIIIIIIIII

1561

1160

—_——

e oD [N ]

(2_W0)z )} "INFIO44300 NOILJHOSEY 40 LOOY VNOS

Lo



7/13

PCT/JP2020/000917

WO 2020/149266

[E47]

oL Qo
0L dde9
P0L ad®H Jengne
oL Qo

€0t |
oL Qo
poLo Qo e
olo Qo
poLo Qo

c0L- |

HKEY

0L




8/13

WO 2020/149266 PCT/JP2020/000917

[28]
204

202 203
R
200 201
RANRAY
1001 1002
212




9/13

WO 2020/149266 PCT/JP2020/000917
[529]
by
202
¢ ~—204

1200
212
|
Y ora
201
\
1002
203
’ 205
207




10/13

PCT/JP2020/000917

WO 2020/149266

[E10]

~—101

N N ~ N N N N ~ N N N N N N N N N ~ N N N N N N N N
\ N \ N \ N \ N \ N \ N \ N \ N \ N \ N \ N \ N \
\ N \ N \ N \ N \ N \ N \ N \ N \ N \ N \ N \ N \ N \/\NOH
N N N N N N N N N N N N N N N N N N N N N N N N N N
N N N N N N N N N N N N N N N N N N N N N N N N N N

‘\///////////////

0722

\\\\\ /\\\\\\\\\\
\\
\\\

/

~—0T1

43!

—~—¢0T

ﬂ

102002

LTT QTIT 711



11/13

WO 2020/149266 PCT/JP2020/000917
[Eg11]
206
e
202
¢ ~—204
1001
)
~—210
o
~—211
1002
203
¢ ~205
207




12/13

PCT/JP2020/000917

WO 2020/149266

[E412]

1 _7/ \\_ I
| N 1
1 " J_u |||||||||||||||||||||||||||| _w [
HON\/\ e A
I e
R v Lo
[INRe //"_
RN \\" |
|| YIIZsooooooooooomooooooooooooofog
00—~y ' | T o
O Reivininininininisinininiisininn i G
[y S
i, s~

0¢¢

¢0¢



13/13

PCT/JP2020/000917

WO 2020/149266

[E413]

0€¢

N S
T e eieiejegepejeieeieieieiejegeiunjetal S
100~ i} i R
L LT LT LT LT LT L L
e Lo
(s //" 1
RN S
|| YIIZDIIooIoooooooooIIoiIooIIoofog
ey .
00C—~y ' i} i I
P \"||||||||||||||||||||||||||||||||||||||||||||||||||||||||||"/ i |
1 “\\ //" 1

0¢¢

¢0¢



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2020/000917

A. CLASSIFICATION OF SUBJECT MATTER

Int.Cl. G01J1/02(2006.01)1, G01J1/42(2006.01)i, H01L31/0232(2014.01)1,
H01L31/102(2006.01)1

FI: HO1L31/10G, HO01L31/10A, HO01L31/02D, GO01J1/02B, GO01J1/42L

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int.Cl. HO1L31/08-31/119, GO02B6/12-6/138

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

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

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A Jp 2018-74104 A (NIPPON TELEGRAPH AND TELEPHONE 1-8
CORPORATION) 10.05.2018 (2018-05-10), entire text,
all drawings

A UsS 2015/0243800 Al (SIFOTONICS TECHNOLOGIES CO., 1-8
LTD.) 27.08.2015 (2015-08-27), entire text, all
drawings

A WO 2014/156336 Al (NEC CORPORATION) 02.10.2014 1-8

(2014-10-02), entire text, all drawings

A JpP 2018-82089 A (NIPPON TELEGRAPH AND TELEPHONE 1-8
CORPORATION) 24.05.2018 (2018-05-24), entire text,
all drawings

I:' Further documents are listed in the continuation of Box C. & See patent family annex.
* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“B” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
citeq to establish the _ppblication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
19.02.2020 03.03.2020
Name and mailing address of the ISA/ Authorized officer

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

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



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members PCT/JP2020/000917

JP 2018-74104 A 10.05.2018

US 2015/0243800 Al 27.08.2015

WO 2014/156336 A1 02.10.2014

JP 2018-82089 A 24.05.2018

(Family: none)

UsS 2016/0155883 Al
CN 105140316 A

UsS 2016/0056900 Al
entire text, all drawings

CN 105075116 A

(Family: none)

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




[EI R &

] B B
PCT/JP2020/000917

A. HERORTLI0FONE (BRFEHFIH (1PC) )

GO1J 1/02(2006.01)i; GOI1J 1/42(2006.01)1;
FI:

HOIL 31/0232(2014.01)1;
HO1L31/10 G; HO1L31/10 A; HOIL31/02 D; GO1J1/02 B; GO1J1/42 L

HO1L 31/102(2006.01)1i

B. HEZIT > 7208

HE 2T o R NRER (ERRNAF2HE (1PC) )
HO1L31/08-31/119; G02B6/12-6/138

BNEERIUANDOER CHEZT27-0BHIZEEN LD
HAREEMAFEQAR 1922-19964
HAEAFEEAFEAR 1971-20204
HAEEAFTRERAHR 1996-20204
HARE BB ERHEAR 1994-20204
FEBFAECHALZEBF T —ANR—R (F—AR—ZADLHR, FAEIMEH L - HZE

FAMTRERENE=TH4&E3 =5

C. B S5 &R 51D SR
5] XCHERD X . U, . _ _ fET 2
D) BIHSCENG  RO—IBOBFAEEYT 2 & X%, TOBET 2 Bio&RR %*go)ﬁ%
A JP 2018-74104 A (HABEEHHAS4) 10.05.2018 (2018 - 05 - 10) 1-8
&30, 2
A US 201570243800 Al (SIFOTONICS TECHNOLOGIES €0., LTD.) 27.08.2015 (2015 - 1-8
08 - 27)
2. X
A WO 2014/156336 Al (HARBEZMALH) 02.10.2014 (2014 -10-02) 1-8
2. X
A JP 2018-82089 A (HABEEAAHASA) 24.05.2018 (2018 - 05 - 24) 1-8
2. X
[ oo s ic & scnisi s htn g KTV T 73D — 2T 2 Bl B,
x  BAXBOAT T — ‘T’E%&@EXigﬁaﬁﬁAﬁ;mfgmf?ofgﬁzm
A RCEE OB 5 LETRA . AR E RS 0 Rr2pp RS, RNOREXEDRORROL O
“g” E%&@E%@&@it@%ﬁ?%%ﬁ\E%&@EM%K “X7 BHIELED 5D XETH o T, égxmmaf%m@%mr
RARINZED SUTERERRNE ZE R 5D E
‘w’@%%zﬁ*“i%k@t%ﬁﬁiimwxmwﬁ HEL “y BIZEEOH 2 XHTH 5T, éﬁxmzmwlukwym
IZADRRNRIEZ M T 2 ~0123 B3 5 Xt Im Z®\§%%:ZOTE%T%%éAﬁ T ko TSN
£43) WwWeEZLNED
“0r O & 2R, HE. BREIISET S H & W=7y 773V -3
‘?’IW&@EWT DOBRMEDEIEOERE L 25 HEOHOD
CANUN S E Vel q N
EREEZS T U2H EBRATHEORKEH
19.02. 2020 03.03. 2020
IR O HTHE HEOHIHE RHTHEEE)
H AE e (1SA/JP)
T100-8915 o
H [ ey BUZ 2K 2911

FEEEFEE 03-3581-1101 PR 3255

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)




E R E B SRS
RFEY RT3 — T B
TYRIT R PCT/JP2020,/000917
Al F SCHR AEH K5V RT 73 0=k AEH

JP 2018-74104 A 10.05. 2018 (773U —=R1L)

Us 2015/0243800 Al 27.08. 2015 [IN 2016/0155883 Al
CN 105140316 A

WO 2014/156336 Al 02.10. 2014 [IN 2016/0056900 Al
2%, %M
CN 105075116 A

JP 2018-82089 A 24.05.2018 (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 - 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

