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(57) Abstract: The number of servers in data centers and the
amount of data traffic exchanged between storage devices
are increasing sharply, and thus in order to reduce power
consumption there is a need for large-scale optical switch
devices having up to 1000 or more input/output ports.
Wavelength routing switches exist as conventional large-
scale optical switch devices, but these require the same num-
ber of wavelength tunable light sources as the number of in-
put/output ports. A complicated control mechanism is re-
quired to enable a stable oscillation action to be achieved
over a wide wavelength range using wavelength tunable
light sources, and this has been an obstacle to providing
large-scale optical switch devices, in terms of cost and cir-
cuit size. A wavelength routing switch according to the
present disclosure is configured from N wavelength group
generalors, a splitting/selecting unit, and MN tunable filters.
Each wavelength group generator is provided with M fixed
wavelength light sources. For the fixed wavelength light
sources it is possible to utilize inexpensive general purpose
devices that do mnot requirte a control mechanism for
wavclength tuning. It is also possible to rcducc optical
switch device path losses by utilizing wavelength tunable
light sources having a limited narrow range, and an output
port selection function using an arrayed waveguide grating
(AWG) wavelength.

[CHE:S Sk
fREA)



EiE (FHE 21 E£G)

=H
5

BT ABEE:
E3]3

SK,

WO 2017/131125 A1 IO 000 O O 0

NO, PL, PT, RO, RS, SE, SL,

FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
NL,

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

GW, KM, ML, MR, NE, SN, TD, TG).

MC, MK, MT,

ES,

RES 28K
R v S0
EE#E onrEE
oL S R WA R
B U 5K
i 7, Q o © ToEK
M E ) 5E
AEMCZREM
SRR KRS
B UKo S R i
o A BT
g | viQmNeth
BRFEVE A
PR HI-R LN
L[H<FERBING X
Dk BN\ R
BIRNST S SN T
¥V K RIENR
N XIBIER R
I SRR 420 B W FEE HE
L S VEKHRER
DKy (RN
| RO ] X
IR VIS v
S it vHEMEXE K
IO INES STl
INS | WKE IR L
| BB ZzHR |
Dol 558 L HE01
L R E D HIER
X U VES S RKHA
Lo oLuunlE
L OoVUERIWL 5%
| OHUR-L N
P - HREK vS oW
RERIT MU
TR NME | S
LLvy>=2 QO
Y| K AN
E¥Roeug# |
AR S WU
A HEK QIR R BT
PRI RIFME ER
& KM OSSR
| SSWE LRV
b UERE L o)

EH

S
Mo WA

KEEBEEBENIED
TWd, it



WO 2017/131125 1 PCT/JP2017/002832

[0001]

[0002]

[0003]

Bl # =
RIADOHM : BRA v FERE
AT o BF
AR, HESORBEVYEBRADNAAM v FREICET S, LY

(ClE. T—9 YRR Y NT—2ICE L= RKRENSOEITR R A v F&
ICREd %,

Ba
HABPE TR L 88 1 TOBRIRRBEESAPYATIIEY ., BIRERE
FMhd@ERY NT—VIdhAEZKITITHY., TIERBETZI2T—YERE
REBEDERD>TWS, COEDBR, BHRBEVATALILEITZHEED
HERRBEDERY, AFRY MT—Y, AhASLAN, POEIFRRY
ho—0E, BHRBERY NT—UDOKALEBICEVWTEBEENLD
MEIAENMICAINT WS, BHRBEREV AT LDEKBEENLD1 DD
HOD1DOOF—Ffiid. BHRUELZBESKESL A VP TIEAIAESLAVT
TAIHN—FT AV ITEMTH B, HIL—FT 14 v TRMEER LT, Sy >
TTNARICE>2>TI—TFT A T%ITHET. BIE/ —FILBITHERL
A Y DOUNIBZKIBICHS LBERY N7 —V2F0OXRIBRMEEEE N LIE
HoNBEEZLNTWS,
BHRBERY NT—VOEERA VISOERD I DT I 5H
., T—HEVHIE A —Fv NAOY—RPTF—FBE. BEE - iEw
| PEEQEDHRFEZHREBEL. ERTIIEZEMET I2EYMORMKTH
B, T EVHICIEZHOEELQIENBIZAFhTWD E &I, BYMO
REBICIEERRBOY —/NOAVE1a -9 R ENEHINTHEY., 7—F >
HREMCHITLEEENERBOLOT I ENIEBICEERRFEER S LA >TWS, &
UbIhEETIR, I—HFDEINEF TR, FF)5r—arvy—/N 57—
HAML—=Y T—HINR—RG—/NO#EDIb. DEVNIE - (M FIIB DL
REDZHICEROY —/\NETONIEIMEZ T, 7— 9LV RICEITS |



WO 2017/131125 2 PCT/JP2017/002832

[0004]

[0005]

[0006]

PS4 v IODBKIBICEMTZDETFRAIAhTWS, T—F IR TRE
B384V IBEAVI—RYMDE2INS T v VDA BREICAD L
REtLNTWS, Fh, T—9EVHICBETDI RS T4 v DB IFT—
GV IRICEED RS T4 v I TH>T. 201 5FICIFETDEIFZS. 8
FTH/INA b (4. 8X102") [LHEETDHEFELbhTWS, BHBRELT. K
FET—S9EYDBEEEANIETTOOMW (1 0F kW) 288X 5KRICE
2TCTHY. — S EVIRICBITE NS 71y VICRERRYT 2EBEENE TS
ZIENEBORELS>TWVS,

T TEVIRNTREIXA =PI T TRRGETELDNEETH> THRE
MEDSEWMi cevOd—&. REBEMOBECT -S4 XML —IURETE
L2 ARBEEODHR4EHEEDKWE lephantoo—»FEETS, 2T
EEEBEEADICAITM I ce 7JO—IXEKRAA v FTUEL, bST1v 5
DREEEDDE |l ephant 7O0—%XRA v FTUIEBTZ/NAT) v
KRRy NT—ODBREINTWVWDS,

R1iE. T—YEVIICHTEZRS T4y VUBOBEERIRTH S,
F—HtErH10ARATIE. hyTH TS5y (TOR) EMIENZEmAE
5NTW3, EBICEZLLK DY —NROAVE2—49PRAMN—VRENSYIE
MTERIN, 80>y 21 -1, 1—-2, - -, 1 —nABBIhTWL
5, TORERTIK., &ESv/I/DLEE2—-1, 2—-2, - - 2—nICZAA v
F (SW) 2BEBLTSy V7A%ZEKL. Sy IRICY—RNEZNBELT. &
IMNERBEMNAE 1Sy E LAERAEDSVWRETE, TSRS, T—4% &
A 101 —RaVE1—49PX ML —YOMIC. L TWaAaWnWa7F
LAVYDEBEEZSATHEY, A7LAVPEHNEBRY N —07 8DBEIEAKEE
OFBEMMR 7 THEEINTWS,

ESYIBDOMS T4 v IDMice7O0—ICDWTIX,. BEKLSW3I %(E
DTSy VETREBSEDYYEZ%EITW, —ATE lephantyO—IC

DWTI, EHEBENLDADICHSWA AF>TS v VB TR 6 DY
BAETO2LIT—HHEVIRNDINS T4 v UV RNIBTE S, HEDERF L



WO 2017/131125 3 PCT/JP2017/002832

[0007]

[0008]

Z74 v IDRBEEBMEESBIC, TV EVIRDTY 7D niE1 00
O%BAIDIREEL->THY, TOO0O0REDS Y VEDOREAEEICKE -
EENTEDHRA Yy FRENKOLNTWS, BFERICIE. 1000X1
OO0 0%MADZABELQLOIGRILIARA v FREADZ—IHKRIW,

2A~B2ClE. HRA Y FOBES L UHEK%ZHRIBT2HTH S,
2AIRHKRA Yy FOBRSIHRERERLTWS, KA v F 20K, AR7IC
HEHOANAENBEDOAAR—FD 1 DANANINLEHKESTE. BRICEDI NN
BOEAR—FDIEOVWTNNT DABNTBZELIEET 5. R Y F
20k M1ICETZEH (nf@) OS5y IDRD1TD2D>5Y DT ORER
NS, BOWTIhADS Yy VDT OREBBADOREEFERICHKT DI &EHT
X, MEBICHLCTHOHFLWERBICEZRICNYEZL S, XAA vy FDE2 &
HBMMAERIE. 2BICRLAEELDIC. 2RITTDT MY v I IRICEEE S
NEERSWRF22TERINDEETN) Yy IV XASWTHSD, MEMS
(Micro Electro Mechanical Systems) %{HM L T 3 RtHICEFE~T MY v
DASWHEEKRT DI EETES, LHIALANL, ERSWERTTHERIN
BT M) YO ASWTIE, M2CIKRLER— MINEEZSWETFH
OEOBFEHIED L D IC. R— MINDMBRBHIEE. N2ICLHIL THER
ERSWRT220HPEZISZIEPAMOENTWS, LEDF>T, T—4 €
VHYNTHAEEKRT DTSy I708NP1 00052 A, A1 v FKE
DANR—MBLIVTEHAR—FENLAZNRZTN1000%A 5 & D AIRRE
Tld. BERSWERFOHESEALEDEAY, OERBESLTPIAR NDORT
TR )y 2 RSWIRIRERNTALL,

BHOT M)y I ASWEREEG LASBRIEERET D EICE> T,
SWEEDERSWRTHEZHIEERLOTIENTES, LHMALANLE
OMRIFBEN T, BM2CICRLIELDIC. R—FENASEZ S&. N 5(C
LEBIL CHBIRERSWRT22DH8MNIERX S, A v FEEDR— MK
NATOOO%MADLDWEES., ZRIbLEZ L THEERSWRTOEDIEMN
IFMEKARE L TKRELQBETHY ., ISHICEESWOREZHIT2OHICILE



WO 2017/131125 4 PCT/JP2017/002832

[0009]

[0010]

BLEDOHEIBREMID, R— MINIMEZL /& EDERSWRFORDIEMD
H2COABRTRINAELIIC. FEY =7 (NO—F) ICHIIZAbh 522
BHRA Yy FOERKE LT, BRIL—FT1 VT SWHAMLENTWS,

M3, ERIVL—FT 1 VT SWOEBREBSWICRLAERTH D, Hlnsy
EEIL—F 47 SW30iE. 100AH%E100HDICHIYEEZ 222
SWTH>T. AAR—MUIZT OOEADERAENIE (LD : L—H45 1
Z—FK) 31—-1~31—-100&. HAR—FUICT OOCEADEAR— K
36—1~36—100%aE>kB3I5&EATVS, 100EDERT
ZLDDERIFE, A1~ 100 DEGDERDIBOWVWTNMNTERENTTRET
H>T. ELDOHEBIAIFBHREEI3I2—-1~32-100IC&L>TERX
N3, WETZLD31—-1~31—100H05DEALREOETHFSMLIL.
HTS33ICE>TERIN, ISICHEICH U THIEIEES 3 41C&L > THE
IBIND, HIBREBI4DLDERINAEIRANLIE. DEEILICE>TA,
~A 00 DFERICHKELAZTOO0OBEOHAR—-K36—-1~36—-1000DW
TNNMIENTIhOREIND, DFEER3 5 & LTE. BIAIET L 1 EFERE
T (AWG) #FRETHENTE. GEINAA T ~A,00DFKT10
OBRDELDIEREZSURREZEILAEZRRBICOIKRTE 5,

BRIV —FT 1AV VOEEIRLLTOLDICERIBINS, BlIAIE. 1EFEEOA
AR—MIHBTERRETELD3I 1 — 1 OHRIRBEE A 00 CBRETE, &
DEF. BRA 1,0 DHAHIGTTEEDANR—MIADINLBERES S 2 —
TICE>TERINS, BIREZITRIRRA 1, DIHESIF. 2IKRE3HICE
2T, TO0HBBOHEAR—MIRETZIHAR—KF36—-100ICHAX
nd, LA >T, 1FBEEHDODANR—MIANINLZBERESIEZ. 1T00F
BOHEDR— MIEGIND I &IIRDE, CCTREEATZELD3 1T - 10
REREAICEREITNIL, ORKBF3ISD1EBEEBOHEAR— MIWIHT HHA
R—=—r36—-1ICHEATIND, AERIC, FRAZELD3 1 -1 0FRIEER%S
AsollEREINIE., HEBISDE O0OFEHDEAR— MIHIGT BHHADR
—~r36—-50ICHATINS,



WO 2017/131125 5 PCT/JP2017/002832

[0011]

[0012]

[0013]

LS, 100EDKRIZELDDELXDRIRERETEICHKRET
52&T, BifMNESZEHNTEDIR— M 2ERISGERTDIENTE S, 1
OORDELZBHRESEZ. 1 00EDOEANR— NDEBDMNEICENT S
ZENAREEARY, 100X T1TO0DRRIL—FT 14V ITSWHEIRINS,
BRIL—FT 4T SWTIE., REOEEHNLEFY M) Y IV XASWEERS
WERFOEBRNIEKEARZ2H00D, BIBRO/N— KD T 7HREEATAR—H -
HAR— b OBNICHREEI L TEBMY 5, Licd>T. ZEEYM) Y IR
SWELEAR, FYUNRBEDODN—RIJITPTERIRXAMDHRSN Yy FEREZEIR
TIXDEEZLNTWS,

KBIETIE, GRBEOVPRINSCHAY R (IEIFW4400GHz) H
LLERAINhTHY., BETIRE. BEAELLAATREER>TWS, 2
DCNRY RIZBVWTTDOBEEFvrRILOEEHEZ450GHz& L, C/XY
REzevBAFEHEERINE. 1 O0OEDEEFvRILEE (10
O) #FABETED, 1D0BEFvYRINOFEHBEBEFDD25GHz&T
niE, C/NYRIC200F v R (2003K) 2#KRT B EHTE B,
BERESOFHEFE IR >TLED, BERLOFERBEOREE S BBEIC
RBIH. BRIV—FT 1 VI SWODR— %1 OO0LILITIEYTDIFREE
T3V, TITHERIL—T 1 VI SWE XY KIFEILT 27DDENE L
T BRILV—FT 14 V7D WIET 2EEMNMIREINTWS,

B4 %, WAL LIGERIL—F 1« v VEAEFOREFEMOBRIL—F 1 >~
TSWOERERTHNTHD, H4DFERIL—T 1T SW4L0IF, H30D
RO HEMGERIL—T 4 VT SWOEHKELENDS &, BREETKEDRRIL—
T4 T84 8 —1~4 8—-KICHIMEI N TWD, ABNR— MMUIT, NE
DTIN—FICDFONZKNEDRRAZLD 4 1 MoDERASIE. NED
SBEREIR (D C :Delivery and Coupling) X4 v FICL > T, BIRBLUE
RINT. KEDRERIL—FT 1 7848 - 1~4 8 —KILHKRIND., K
RIV—FT 147848 —-1~48—-K%#lid{td 252 &T. ADR—KMID
BRAZLD4 1ICHITEIHRERROVEE O ILWVWT, Ay FEED



WO 2017/131125 6 PCT/JP2017/002832

[0014]

[0015]

[0016]

ZR— MEHARIRTES, WM. DCRAYFIETILFFYAMNAAvFEDE
FENTHEY., ANDR—EBIVEAR—- MIADELRDHRABDEDHIMXN
R—bDONBEMmE LTAFERETH D,

5. MEEREMOBERIL—FT 1V ISWTERINSEZDCRA v FDE
mAlERLIERTHD, DCRA vy F5 0k, RNEBRO—HBITH>T, 3
DORRAZLDASOIE (A, Ase Asz) 2ZNFNERELUER
ZLEOBRINTHY. 3ED1X3DAAYF51—-1~51-3&
SMEDI X 1HEKEE52—1~52—-3HhSHERIND, I5TIE. DC
A4 YFBEODIDODANR—PAD3IDDRERA . A,oe A%, IARTI
ZBEOHEANR—bIE ICHALLEFEEMERLTWVWD, DCRXA vy F50IC
FoT,. 3DDERETNETNEEOENDR— MIHANTEEE 45, .
S5MDCRA v FaHDESTHABETERINIE. FELI (A, A Aj)
ENDELTVWINDDRERONDAHEBIRLTHATDELDICEET S, £
DEIBEEDZEELEZHT. DEER (DC) RA v FEMER, DL
ICHESOAEI’RS ISR LD EIFHEABETHZD CRA Y FOBAKK
. BRT BZERBEROERFTRIND,

H4<cliEd. 1HBFBDORRAZLDDODVIL—TDODHRAD 1 DDiERA. DCR
AvF42—-11IC&>T, KEDERIV—FT1VJE48—-1~48—-KD
NDTDEFRRL TEEINDLDFENTRTH > T, HAOMDOK NED
HAR—POHRDEBDR— h~AEZREEAEBRTE D, RPAESIE. T7—
YEVHILBITDNT T4 v VOBRICHIETES, LY KRKRELRRIL—
T4 VYT SWERIRIARKHEIBLUHA ISR LEBRICEDWT, BRIV
—T 4 T SWOEFRKHERAIZIREL TWD GEREFXEN 1) S

B 6%, REHFOSHIEE L RERZMOKRBFEERRIL—T 1 T SWODHE
KERNITHTHD, ROICRLIEERRIL—T 14227 SWE OlE. 4 D2F
EBRICH6DDCRAI vy FOBRESHTCLYEEMNICRLAEDTH>T
« NBDZI—FAICHFERTZEL DB L MBI FE L = ERIL—T
AV TE63—1~63 —MHS5KD, FMAGER - BEDRBIZEIRT



WO 2017/131125 7 PCT/JP2017/002832

[0017]

[0018]

[0019]

BN, 8XB8DDCRAYF. IINEDLEMT 74/ 81E23(EDF A : Erbi
um—doped fiber amplifier). IEH AV Vv VAWGEFERL T. REFREE
ESRU4EZF>800 X80 0DKRKFEMIERIN—T 1 7 SWODEIRFIH
BMeICTRIhTW3,
STAT Rl SRR
FERFETCHER
FERFEF AT - EHIE, RIFTER, RAJIE, EERE—, BEdRXM. [F—
YU IRRY hT—VICBELERBENSZA v FEK] . 2016538198,
ETBEBRER. 74 v Iy NT—UHFR=ER
FEHDOHE
FREALFFERLLD & T 5FE

LOLAah s, REREMORBFERRIL—T 1 7 SWITIE, &®AKRELT
ARSI S L3 2ENH > T, ERT27/51 ROFAATEEYOX +
DETHHREDTIFAA 27, R4 BIUROEICH LIZBROERIL—F
AV SWTIE., CNHAY RLFEE2HN—TH5EEORRICRIRERZHRED
AEETH>TC. ANR—MERBUBDOERTELDSVRESE QD —MRIC
ERAZLDIE. KVEREE CREICHKIRTEAE OB ICHMTH >
T, BIRSFBICH > THEBEELDIBEBEEMABOELDZ, T R— MK
HBIEOT/-HIC, CRYREHBITLANAY RTOEMEETEWIRRTZEL D
it ISICHEELPREETH> CEMICLD, BRRAUZELDBEESLUVEET
SEm® —MRICREBT SNADOHMZFIBTHIEDEL WD, AFMHICH
BENHD D, T, BRIRMOZRENRDZOHICEET 2EMABRTZE - HIH
BENVDEERQY, MEBARDODY A IERELALDE, COLIBRFERAEL
DZ1000@MUEERAZ LI, BRIL—FT 1V ITSWORKEIDRT
tH R TH > I,

ARETIE. COLDBBBICEATRINLETDOTH>TC. TOENET
&2 EMARANTHAM v FEREBERBEIZIEILH D,



WO 2017/131125 8 PCT/JP2017/002832

[0020]

[0021]

[0022]

REEBRT BDIODFER

ABRD 1 DORAEICENIE. BRAME (MIZ2L EOBRE) OERAD
REDOHEZERL T, ZEALNZENTINEOERKSEE. RIESNEOERK
DR ALADNLORAIEBZELNZEMNEDDIRIICHIRT D NEDHDIRE .
BUEENEDH DR DE < DRI DIRADOFMN D, FIGc NEDEEEIROROD 1
DOEREICHINT D DIRAEBIRT BZMNEDN X 1 XA vF &, Rl
MNEBEDNX 1HZRA Y FICL> TERINAAIEKR 1 DOERBICBWVWTE
BINk, RAMEOERGQLREROHANL. FED 1 DORRONEERT
DZMNEDOHEZ A NY EERALIEERHETIHAMN Yy FEENHAT
INhd,
FEADZHR

BPLEERBAL 72L& D1, ARERICE > T, EEREMI U BEIRXMNTHRA
v FEREBEZRRETE S,
5 T oD i 5 7 i BH
[ENIE1E. =9 FICEFD ST 1 v VBOBEETRITHTH S
[BI2AIE 2 Ak, HRA v FOBBES JUENRZHHAT 2HTH S,
[Bd2BIE 2 Bik. YR A v FOEES JUENKEZHHAT 25DOHTH %,
[M2C] 2 Cid. R— MEIN EERSWRTHOMOBROBIETH 5.
[E3]E3 &, BRI —FT 1 YT SWOEBREMSHICTT LIZKTH S,
[H41 4 (. WwHE LI RRIVL—T 1 > VB2 DERERMORRIL—FT 1
YISWOHEMRZEZRIEHTH D,
[R5]I 5 X, HEEHOPRIL—FT 1+ T SWTHERINEZDCRAA v FOD
BRI Z~LETH S,
[B161% 6 (&, FERFEMDOARBERRIL—FT 1 VT SWORIERERTHTH
%,
[E7AIE 7 ALk, 1 X NEBEBROAWGDENRETRIHNTH S,
[E7BIEA 7 Bidk. 7L 1 BRI TOEMNFAHRAT Z2HTH S,



WO 2017/131125 9 PCT/JP2017/002832

[HBAIX 8 A%, FEFEEIMEAWG DY REMEAERIE T 2 TH S,
[X8BIX 8 Bk, FEFEENMEAWG DEREMEAERIBET 2 TH S,
[HOAIK 9 Alx, BAEMAWGOD D REMNEZ5REHT 2K TH D,

[H9BIX 9 Bk, BAEMAWGOERENEZHET DIHTH S,

[B4101B1 1 Ok, ABETRDRERIN—T 1 T SWORELEARWLERKR (EHE
B1) #RIETH 5

[B11IE 1 1iF. ABETROERIL—FT 1 > SWOEMERF 2 DEBRETH S
[B1121E0 1 213, ARTRDRERIV—FT 1 T SWODEHERI 3 DEKETH 2
[BA131E1 1 3. XETRDRERIN—T 1 T SWOEMERF 4 OERKETH
[E14A1 1 4 AlZ, AETRDBERIV—T 1 > SWOERBIS ORREERSE
BICBITDAWGOERKFZRIEHTH S,

[14B1K 1 4 Bld. ABATRDERIL—F 1>~ 7 SWOEMHIS ORREFRSE
BICBTH5AWGCOBDOEREIZRITRHTH 5,

[BQ14CIE 1 4 Cid. ARETDERIN—T 1 > SWOEMERSIS ORREFFE
BRICBITDAWGOI SICHIDOEKBIZRTHTH S,

[B2151E0 1 5 ik, ARTRDRERIV—FT 1 T SWODEHERSI 6 DEKEITH 2
[EQ161E1 1 61F. EfEFIC ICSWTIROMEAWGODIZEDENLRICEITS
FEREREEANICRLEMTH S,

[B71E1 7 1&. EEMGICSWTRERLCMEAWGDEBEEDRNRICHITSHE
FRERZERXHICRLAEMNTH S,

[B18AI 1 8 Ald. ARBATRDERIL—F 1 > F SWILH T D HDIEF 7= 1F5K
RBRAA v FOBEBK%ZHHAT Z2HTH S,

[B118BIEI 1 8 Bid. ARATRDERI—T 1~V SWILHITDHDIRF2IEE
REBERAAM v FORDERZHAT S TH %,



WO 2017/131125 10 PCT/JP2017/002832

[0023]

[0024]

[0025]

[B18CIE 1 8 Clk. ABERDBRI—FT 1 V7 SWITHIT B HDIRE 2 I33R
RBIRAA v FOISICHDEKEZHAT 2 TH S,

[B2191E0 1 91, ARRDERIV—FT 1 T SWDEHERI 8 DEKEITH %
[BJ201B 2 Oidk. MN_/LDENBARMTHZEMMHC &, IFEARYTH S
RHEGIO DR/ A - ELLBELIERTH D,
FKIAEERT 5 7HDFRE

AEROBERIN—T 1 VR4 v F (LLTFSW) &, RELEERRAR
BLUCAZETANIYEFBEITZIEICE>T. FYRMTRIBEDRLRA v
FREEHZEIRT %, MERMOERIL—FT 1 VI SWTIE, ARR— MAIC
HBIHFEORREATEZEELT. W—FT 17 F2BHRICTLTEET S (B
BT 2) BRREZZERL, BREODKREBORRIL—T 1 THEEZFIAL T
EREMNOEAR— MIEIRENMERINTW L, —A. ARETDEERIV
— T AV ITSWTIE, ANR—MINICHDHEDERZR—MBICEES L
T. FBICLZMAKXBEZFIAT S EEHIL. BHXELLDERDEROEH
HEERL. ZEAENZERL. HDBICSUCTEEZITW. 1 DDOZFEN
EHEEAR— MIATTHOREZITDIET 5. REBEEOBMWEADR— L TIE
 AET ALY DRRBRIBEZFIAL T, HAIRIRRONXESOH%
BIRT S ET, T EROATNR— O LEHHANDR— MNFETORE
BRI ND LD ICEET B,

LITOREATIE, AEE NERIVL—FT 1 VT RA v F1 1d. THRA v FE
Bl EHEEN, INOLDOREIIRBARICERINT. BLHEDZRKT
250DET 3, F/o. RPMEBICE T Z2UTORT T, BiE 198 &
U TERE IEERICBBLTERINS 6. BEDOLO. BROEZS. ER
iR, BRAEDHKIRE. TNTNEBEICHIKRESE. &6Kes. DFSEEHHER,

ABFRD 1 DOAEICENIE. BAME (M2 EOBRE) OELS
BROXEERL T, ZEANEZENTINEOEKSEE. FIEENEOER
BFBDEADNLDRIEEZELNE. MN / KHPBARKE W25 KEDODIRFIC D
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[0026]

[0027]

[0028]

29 5 NEDFHoIRE . FIEENEOHFIERDE 2 DRIBOERADFN S, 7l
EENEDOEKRBOAD 1 DOERKBFICHIET 20K %IRRT 2 KEDN X

(MN_ “K) SBEZER (DC) XA v FTH>T. 42N, A NEDFSD
AN SDHADPEHRINZNED 1 X (MN K) ok s. gisc NED 1
X (MN_/K) DEOE2DHDR— b &EHEINLE (MNK) BEDN
XTHASLS Y FENSERINIEDCRA vy F &, g (MN_K) EDN
X1THZAAYFDERICL > GRIRINABIEE 1 DOEEBICBEWVWTERS
e, ERMEOERZRROAENS, FRDO 1 DORKRONAEZEIRT 2M
NEDAZED 1 LY EEJBAIHRA Yy FEBIREAINS,

FRATOBORAEICENIE, FARAME (MIZ2LUEDOBERE) DRGSR
RONEERLT, ZEENEHDT EZINEOERKSEE. RIGEENBEOARKSS
DE L2 MNLDRIELEELLN,E, MN KSY &R0 0BEREY EO DK
HATHIRT B NBEOHSIRE. RIEENBEDALDIRDE 2 ORISR DA H
5., BIEENBEDOEREORD 1 DOERBICNINT DD %ZEIRT 2 Y@
DONXKLDBEIREIR (DC) RAA v FTH>T. {4aH. BIENEDLDIEH,
SOHAMBBHEINANBD 1 X KSR E, FIEBENED 1 X KA IEOE
ROBEAR— M EFEHEINIZKEDONX 1A v FENLERINKZDC
A4y F &, BIRBKEDNX 1 HZA4 v FOELICE > TGERI WA, 7R
1 DDEREBICBEVWTERERINARAMEORGZEROHANL., EFED 1
DOREROHEBIRTZMNEBEOATE T 1LY EElATZHARA Yy FEBEH
REIN D,

FFELLIE, BROKRA v FEBTIH, &40, BEREAMEORLS
BREDOHDODAD 1 DOREOHZEZFEL., BERESICL > TR ZEHT
5FEREBL. Al 1 DORROERNZHNT . RAMEOERDIEIR
HXLICREA. AIEBRAMEOBHOAIRS X CRIEENEO S EIEO T
5100 RRERESFEENRL. FIRBMNEOAZET 4 LY ICL>T, £
BED1 DOREROERNLNMBIRINDE ZENTE D,

FE. BIEENEOXNDIRF/IEZFIEED C A1 v FICH T DRI DIERD D
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[0029]

[0030]

[0031]

AL EHBVTIDNE, APDIRBSITEREBERR A v FEfArGaHOE THERS
N52&EHTES, IHIC, AIRRKEBEDONX (MN K) DCXA v FIii,
MBDNXN DCRA v FEFTDIENTED,

LRDIHRA v FEETIE, RIEENEDIEDIRDE 2 DRI T/ IZEED
WK EH—AICT DU LEDHIBIRSFEZILIEADIEETEDS, .
AIED AR, BROT7 L 1 ERBEHEF (AWG) &, RIESERDOAW
GHOLDEELNEILICERT DIHERE. 19 —NFIFERER
24 YFOVWTNOEDISEBRINTERV,

AREROI SICHOAEICENIFE. &AM (MIZ2LL EOBRE) BOR
BHBEROMAEERLTEELNNELENTEIMANDLENDONEDERET
Ho>T. FIRBRAMEBOERLGZEROIDERIE, L (MS>LOBARE) &
HORBRNORBRIERBRDIFERIN—TOFRNLBIRINEZ T DORRKDAT
HY. MN /LIFEREHTH>T. RIECNEOEREDEZ~DLEDHEDNR
— bPOROFIRT DNEODOHADR— FDFEFEI N, FIEST T 2 NEDOH D
R— IO SRIRZEILEIHSPADNIND LEDONAIBRESIR EBIRERTH -
T. &40, FIEEEESEBIREOBIEEN AADICENLEREHEI N, Bl
NEDEKIEFEDE 2N LDEIEEEEILHEMN LEDOSIRI;ICHEET SN
BOHDIER. L URIENEONDIRDE 2 ORISR OFRM, S, FIEEN
BOERBORND 1 DOEREFICHTIRT B DIRFH%EIRT Z2MN LEDN
X1HAA v FEZUNANDERRDIRFEREE . FIEEMN LEDN X 1
HRA Yy FICL > TGBIRINARIRR 1 DOERBICEVWTEREINAE, BA
LRERDHANL, EFED 1 DDRRDAZERTSZMN LEOATZET 1L
FEEIDIRMATLHRAA y FEENIREINDS,

FELCIE. EBRONRA v FEBTIE. L1, FRIRBAMEORA D
REDOHDOARAD 1 DOREEOHEFE L., BRESICL > TR EERAT
5FEEHBL. Aicc 1 DORROERALEZRNT 2HAMEBEOEHRD R
THICIRA. FIRBRAMEOBBOMRERE., ®iEd 5 1 DORIEEEIREE N
BRRFARLEREZER T D ENTE S,
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[0032]

[0033]

[0034]

[0035]

[0036]

Fl, ERDOHRA v FERETIE. it Kasid. U147 v VERKSET
H>T. BIEBMN LEIODOAZE T 1 L&, FIEENEDOEFEEOL2ETME
DERBLDZERNMOERD 1 DORKROERNLEBIRT 2. Fid. FEHA
7w IAREBTH->T. BIREMN LEOCHZEZ 4 L& X, FIEENEOE
FEROE2AET (M+L—1) EOEQRDZERMNLAERD 1 DOEROEREIN
EBEIRTBELOBRINTWABIENTES,

Fo. RIEBKERIINV—OFORIGEELEEOE LD ERIF. EiE L TERE
INAEMEORROND 1 DTHIRBERE. RIRABRRICHET S (
L—1) EORERENOKDIENTEDS, ILICEROARA vy FEBETIE
. BIEENEDOEREBROEZRICEGINLZEROHTFEOMNEDOERT 2F K
DHERERIZA A v FOANR— MIFIE L. RIBHTE T 1 LY DMNEAD
HADRIGBHERRZRR A v FOHEAR— MIHB L., BRIL—FT1 VIR
AvFELTHEET D ENTED,

ABIRTlE, REEMELY HEIR F CRIBELL ORI RO A
v FERBMERINDG, KRTROHAA v FEETIREERREDONENFB
AIREE D DT, ERILAM & LR THIRDEBRAEE LS D THEH. EIERHR
BELUOARMNEKIBICELDT I ENTED, T EBICHVWERTER
AEMEEEZFIAT 2 ERAEHBES S CAE 7 1LY E2HlAEDHLE I & T
BRIN—T 14 Y SWHORBIBRERS L, BRIV—FT 1~ T SWOEK
& YURBRIET 2EBRBIERIN S,

REATDHZA v FEBOFMAEBRS L CEWELZHRIAT 2R0IC. ERS
NHZERNLEBRT/NNA AOEXRB L UCEFZERICERAT 2, IFEAED
BERT/NARFE, B4 ~E6 TrRULERBRMDRRIL—FT 4« T SW (K
A v FHEE) THEHAINDIEDEHBELTWVWS,

M7A~H7BlE. PLAEREEET (AWG) OBERE K UEMEEERA
TE5HTHD, AWGIK., REATDRERIL—FT 1« VI SWT. &igsEFiE
MRBICIFBERT/NAAE L TERAINDS, B7 A, 1 XNEHROAWG
DEKRERL. —flELTTEODAAR—-N7 28LT1 4EBOHDHR— K
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[0037]

[0038]

[0039]

ERDEDERLTVWS, AWG7O0DAANR—KM7 2ITRKRITZELD 7 1
BEHEIN, A, ~A ,OROVWTIADRRICEREEIND &, HAR—K
73TlE. ANR—FDHAEBDRRICIHCEAME (1~14FB) OR—
MIHAINZE, R7BICRLAEEDIC. AAR—KT7 212, FERELETA,
~A L DELDEROMES CEREE) DNEELEINLZELLIDANIN
i, HAR—LF7 3DEXICBVWTEILZDERICOKRINS.

HM8A~H8BIk. FEARMMAWGOERSLUENFAiRAT 2HTHS
o I8 AIF, 16X 16DHEKRDIFELCIMEAWG 8 0D EEMEEIL TWL
%, FFABMHEAWG80IE1 6EDAANR—rEF>THY., HESHAN
INBZANR—bE1DEIFTELTE. AULEROAESHIEIDINSZHER
R—KMDOMEBNT1 D2F2FTND, HlAlE. 1 BEOAAR—KMIA,~A ;D
ZEEADPADNIN, HAR—FDELIZA ,~A,DFERE8 1 H1HAI N
2%, 2BEHDODANKR—RMICIA,~A ;DZFEAENAAINDE, HAOKR
—hDELICIEA,~A,,DORFEREES 2N/ EADINDG, 2FBDANRKR—HIC
A1ZAALTHEAWGHTEELL THEL. HAR— MIIEIRENGQWL,

8Bk, AHAEANEZINESOAMEEMIC L TEKEE LTEMES
BB EERLTWS, BT, 1 DOANR—bADEREZ 1 DT
oI &, HAR—NDOEBN 1 D2REFINE I E&EFbA D, o AN
REZEIHZIE T, AMESOHEAR—MDOABIEDLD I &IE,. BET
niE, EOEHADR—MIBESHEENT E2NEAAR—- EAADINBZHE
EORERICE > TEIRI N, AAKRDERICK DHDKR— b OBIREEEL H
BEICEBRINAEL, COMEIIR, BT 2EBRFICICBEVWTHIHAIND
o BN AETIEANEEIZ. AWGODEET/NSA—Y 5 EERET D
ETHHIKHEETE?S, flaid, | TU-TZYy REDRRICEST 2L
DICER— FDRREZHRETE D,

MOA~H9BIZ. ALOMAWGCGOEBHRE L UEEAFHBTI2RTH S,
BOAIZ. 8XSDEXRDOEAEMHAWG 9 0D EEEELRLTWS, AE
MHAWG O OIFZEDF SR (Free Spectral Range) %, REMEMR (BRHHE
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fB) ADNEERDLIICHRETDIET. B—DHAR—MI. FSRD
B LUERT. BEMICERAIAHE NI NS, 9 ADHITIE. BERERA (
BIZIE50GHz) M8EICAEMEAWGHOFSR (400GHz) A#3%%E
THhiE, ThETNS8EDANR— K HAR—MNEFOEABRMEAWGD 1D
DHEAR— KM, 8ZFAHETIERMEYIELIENS, M9 AICRLED
BBICBWTIE, 1BEHOAAR—KMIAT~A D AAINIE BFS9
1 TCRLAELDICTIEFEBDOHEAR—NMTIA . Ay, 2HFBBOHEAR—KMICA,
« Aios - . BEHODOHAR—MICAg AN EFREFREDAINDG, H8
AR UERRMEAWG EEKIC, AAR—bE1DREIFTLT & TS
92 TRLAEEREBESDL D ICA—ORERERISENDIHAR— OB 1D
TOTND,

[0040] R9O9BIF. AHMANZANBATHAESOAEZHEICL TEKSEE LTEME
THEHAHEEERLTWS, B—OEADR— MIR— NIO#ER LB TREH
IR (BS) NIRNZ2ELMEAWGORHEE EHIC, IERABMEAWG &
BEItkICE KR E LTEMET %, /2. AANXDRERICE ZHADR— kDEIR
HEEDH D EHRAKRTH D,

[0041] MOEFRFT/NARELTIE. M5 THAAE LRSI Y FELVTHTSTHE
KENBDCRA v FELERAIND, ARTRDRRIL—T 1 SWTHER
ENBERT/NARF. EROEHDUACKRAGEEDEHRAAETH > T,
B DOEBEFFICMMOBRL YA TOT /N4 ADFBREN RTINS, UT
Mmesabtt T, XRTOERRIN—T 1 V7T SWOEMRS L UCEMEE k4 74
Ehefl & & ICERAT B,

Ehefl 1

[0042] LATODEREATIX. ARTORERIL—T 14 VT SW (ERA4 v FEE) &L
To ANR— DA HBEOHEMNICHB L., HAR—FDOEEMNTH S
HDEHRBICILTWD, LHOALADNS. ANR—bADTNTOIBHE
5 (BRES) 2. ThETNEREOBMEAR—MNIUOYEBEZDZIENTE
BFRY. AAR—FBELUCHAR—PFOEAEBTLERALTHDHEILHRV
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[0043]

[0044]

o BEMICIE. AAR—FDOBMPAENR— bDOEILYDRVWERTH>TH
CIERRIV—T AV SWE L TEFICHEET D, LK >T. LTFownwgh
DERBITH., ANR—FOEEHEANR—EOEDSBELCEDOLEIFICREI N
BWIZ EICEBEINEWL,

K10k, ARTROBERIL—TFT 1V ITOREERNLERETSIRTH D
o RIV—FT 1AV SW (KRS vy FEBE) 100k, KEMIE>TNE
DRREEFESERT101—-1~01~N, 2k BIREE1 07 HLTCMNED
AZ7 4% (TF :Tunable Filter) 106 —1~106—MN»SHERK
INhsd, NEORRBFEERDOZ I, BIZAIERERER101 11128
BEdd&. EAZMEDA ~Ayd>B500WThh1 DORRICEEI
MEIDEEERL—E102—-145F>TW3b, MEDOELRZFEROINIE
C EFRETNREIRINTULWAWERESICE > TERAI N, MEOERITZE
W1 03— 1ICE>TERERINT, EEEMAE L TERERESR101 —
1AL AINDG, ERIL—FT 1Y 7 SWI1 0 0£&FETik. MEDEERR
LDANH (101 —-1~101—N) 50T, MNEOEERKKL D
LDEHNDHICK > TRHIEDIBRESIEIEN D, ERFEMOERIL—FT «
v SWRERIC. 1BMESE ANTBELEMNEDHELSIMNEDAANR—
KIS Y 5, CCTEBEINEIE, ARTORRIV—T 1 T SWTIE, %
JR (LD) THREINDZIHEANADERRFPEEINTWVWEIETHY., KR
MICBVWTERAZLDAFEALTWAEDERELLHEELTWS,

NEDRRBEAFRERDZ 2D LDNEDZELI X, ik FEIREL1 0 7
ICE > THRBLTERIN, BHROEAR—MIBWVWTGERIND Z &I
D5BHEFEEST. MNEOQIRE L TBIRINASELLANSEAIND
o LYEBMEMICIZ. DIk IBINEET 0713, 1 DORRERERNISDERE
BEOZENEMNEICDIET D, NEOHLIKR (Fik) 104 —1~10
4—N&, NEDRREBREB[/DODZELIORAD 1 D% EIRT 5MNE
DONX1H2RALvF (HREE) 105—1~105-—MNEASERIND,
NEDHSIE (i) 104 —1~104—NiE, FhEFh, WNiHdT3 1D
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[0045]

[0046]

DERBEREESEHLOOZEECHEMNEICHIRTENRITRV, #BiRT 5 &
SIS, BRNETDHEHAR— MIBRMICDIENTESRY IRREREZED
HEDTH>THRW, MNEDNX 1A vF (8% 105—1~10
5—-—MNIZ., NEORERBEFEROND 1 DEEIRT ZMEEIFH. MNE
DANRKR—EDAT., W—FT 42 T%TIANRKR—PFEET 1 DORREER
EBRDILDZBENRS (A1~Aw) ZRBIRTDELOHET 5,

Sk BIRERT O 7OMNEBEDONX 1 HA4vyF105—-—1~105—M
NOEAIE, TRERTZE7q4IL4Y (TF) 106—1~106—MNIZ#E
mINzd, TR ERORREZSBCZELCHOTINSERD 1 DORKD
HESERIRTESD 7 1ILITHD, MNEDT FA, IBRIL—F 1> 45S
WTOODOMNEBOHADR— MIEET D, MNEBEDTF®DO1 2. MN{E
DPEERRLDORDIEED 1 DOLDICHET 2ERESEZLLERAIN
TEHEBEBIRTDIEICE>T., TZOLDICHIET D AANR—EDLED
TFICHIET DEHAR— EADORENEREIND T &ICRD, FKITHBRNT
£DIC. NEDORREFEREROPROEERRKL DOEIE. RAMETH>T
I RTOFE—EORERERESR CEEERLDAMELY DA< TE
Bhaw, BREREFESBICHREOBDAELR >TWVWTERW, LA >T.
MNEDOETZETZ 144 (TF) i&. MNEONX 124 v FICL > TEIR
TN ODDEESBICBVWTERINZ, RAMEOELDBRROAN L.
ERD1 DDRRONEBIRT DL DICEMET S,

BHRNRERIL—T 1 Y TBEO—FlEZEFhiE, ULTOEY TH D, fl
ZIE, 1 BEBORRREBEELESR101 - 10OMBEOEERRLDIEZ. AyDE
ERERZFS. COEERRLDANMERESMTEHAINEZET D, BRE
NEEAZWDIESIZ, AFE103 — 1 CTHORBREDHESEAREIN., Ay
DHEBEESLZEAENSH 101 —1HLHAIND, ZEALIELEDIET
04— 1T >TMNEAICHIEIN, MNEEDT XNHZXAvF105—
MNICHEEHREINTWS, MNBEED 1 XNHZAvF105—-MNIE, N
BOHRDIET 04 —-1~104—-NHILSDEZELXEDPADINTVWS D,
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[0047]

[0048]

FDOIEDHHIZ1 04— 1 HASOPKEINASELNERIRT D, HAA
YvF105-—MNIZL> TEBRINAZELKIZ., LROIERESMTEHR
INEZAWDHEETEZSATWVWD, TOBIRINALLZERLNL, ISHICTMN
ZBEHOTFICEDTALWDHESODADBIRINDG, LA >T, BEHRESM
TERFINLHESEZ. MNEBEEOEAR— I LBLIENTES, &K
IS, MEEDODAAR—IDASMNEZBEDOHENR— FETORBHIERIN
el &Y MNXMNODOHRAM Yy FICEWT, MEEDAAR—EHIDS
MNBEOHADR— MNERIL—FT 14 VI INL &I D,
ERXFEMOBRIN—T 1 > SWTIE, ANKR— MIDEHREDHDIERER
ZAEETEDIEINEI>TEROEAR—MEBIRTED LDICLT, AA
R—bBFICHEAR—- FNEICERDOREBEHREL TWe, I LTAR
TROPRIV—FT 1 T SWIE, ANKR—MUDORHNEOHDEREZEEE T
2—hHT, HAR—MUIOEKREBRICTFA#EREL T, TF OREREREEE
FALTAANR—EBLIUTCENR—- FPEICEEORBEEZEREL TWS, L
BNoT. WRILVL—F AV TILBF I —FT 1 VITREORERENDELTED
BIROERMZ, SBRTOHOERERRICH L TTRHAL, BREOTFO
BIRERICHICE TV RT., RERMEDORKZILBRLOEZEENDH S,
ERDEDIT, RETDOERIV—FT 4 I SWIE, BREFRERICBWVWT
BHRESEZERNESHEEERROMIR (LD) ICL>TEKT BZRIC.
ERMEDKELREELNH D, 4B LUVHOICTH L RERMDIBERIL—
TAYTSWIZBWT, KWERREE TREEMES & 5 72 8O I(CHEHE AR
BzuEEL, OBHAESNL YR SIYESHAORRTENEEZFEALTWL
D ERBHTH D, SHRAZEL DX, BFRMHOEDOTH>TH. HRE
EICIMA TCERAZLKEEZXEIRT 27-OICHMET 2HIELCIEANRETH D,
XAy FORBIRILICHT=>T. HREODRERFELEZC/NNY FNALILHITL
INY RBREDHDIINY RIZEIFLDELTH. ERBN\Y NIE> TELREE
ECEBFERAZLDIFIRAEERINTUVAGAW, Fk RREREHRO TE
RBZEBCLHARM Y FEBEOR— MIZEEPXES ELTH, BREEICH
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[0049]

[0050]

[0051]

TLEHDPEL <%, —ATEERKRDONRETIE. MHET 2 HIEEEL
ETHYRMOCAARSERZICAFITRETH > T, RERAEMLIRICLERTIE
BIEIRANTH D,

AERTIEHEAR—FOEDDOTFABREBEERDH, TFIEFRARYA T
DEDOHAFBEEETHY. BIZIE. AWGERS v FEMHAEELT ALY
. AO (Acousto-Optic : HEMLE) SHIREBWLT7 14, >V T4 b+
ZHORLEB) v THRSEE T ALY DAV TF NV RITE BT YN
VIVHFSHBET AN RENH D, FIC, )T b=V RITELD
HIRFT 4 LY MRS S EMABEOR[TARTDOT FICIHFBETH S
o TF ORERBIRMEEIL, JERITZLDICH T HRAEHEEEERTLY
KB TERIRTRETH > T, NAIELIYEIR N TAFITREAERREF
ATE2EEMLHY. TFRABEDRRIL—T 1 I SWEIRHT ZD
ICLYUIFETH B,

SRRERERICBITZEKB103—-1~103—-N&LTIE, HIAET
L A EREOITHET (AWG) DNFIFERIGETH 5D D /SIL 7RO BT
FELIINERKSE (AyT3) FLRFETES, A9I%k104—-1~104
—N&ELTIR. xbERELEROEDE L THRHEFICHE=DIKRT S 1 XN
HATS =R ATRETH . F, RRBRBEZFDRERRERIAM v F (
WS S : Wavelength Selective Switch) £F|BE T3, WS Sid. AAITHE
RZENXEANT D E. FEOHADR— MIEERDORROEROMAEHLE
THATEDTNNA R THD, BLHDIRTIE, Dl En&T D& E1
Olog (n) Ti/K (dB) PEET DD, FIZIEZIRELS 1 00ICK
2EBKRIF20dBICETEKRT D, —AT. 1T AALEHA (1 XL) OW
SSiE. ALDEHMDHA TS LY BEREDLACERTES (B A XD
BHA20T7 dBREE) .

AETDERIL—FT 4 I SWIZBWTHDIE104—-1~104—NiZ
. NEORRBRESFORND 1 DORRBEFEERILLOZEHL N EHIR—
ML (MNE) OTFAQIRINIEFREW, LHALANS, REKEOENTF



