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Computing) 2018 [ZEWVT. RIEBFTHRXEEZELT-,
SBICBRBEXITFANEFZERICY A XDER 0.16mm D 4373 E—
RI74 /32 FALVT, 1.2 R4 bps {midZE R L1z, RFEYMEDIGEEES
FFEOINFATI7ANELTIRLMKIERBEN S L BENT7
ANERLHBNET. ¥ —TIEDBICBEEDRFEERAT LN
AEETHY . FRERIEAIPFTESD, AR EIL, ECOC2018 NREF
HXBHRRANTYRSA VR OER Y avICRiREN =,
SHTEEL, S E0.125mm) 4 7 T7A/\T 3 DD R
(SCL) ZAL, BENRKIFANDIGERENHRTIRICL-S
596 T3 bps {EiE[ZRLTILTz. AR (L. OFC 2020 [ZH T, FimiEH
FA)—ObyTRATHIIARIREN Tz, SEIZECT A/ \F ALk
RERTIE. EAAXEZEELL. HRRHEEFHT 5610 T3 bps (=
BEICHTILT =, - ZENREF SR 3aT7RT7ANERAV. A
BERA(yFEFALEZABE  RIEBEE AT LEEEL 17275
bps T 2,040 km D AB = - RIEMHRERRICKIILIz. CORKRE &
ERENO—BNIEETHAER S LEHOREICIRET 5L, 351 R
A bps Xkm EEY  AZENFEOHFR AL IT7ANOINETOHFIDED
# 2 5125%, AR, OFC2020 NEFEFHX BIHFRANT YRS
AVHRX) DEREyavITiEiREn =,

SH2EE X, ZENR 427 I7(/\ADLHE 4 27 REIESR(CL

HEREEL. AR —TRBRRICLIRER - KEEXREEHEFTET
HB. T BEOIINFATI7ANEVEE RO RE(LA TR R
EINFATIFANELREER - KREECEEREEREFETHD,

BAREGEZEZERIIROAFZBAI7A/MEEDHAELLT,

FRE 0 FEEIF MRARRODITHEES 39T -3 E—FT74/1\%
FAWLT. 38073 E—RWAREEV AT LERFEL. T71/3B1=Y
228 R F v R ILITEDH R EFEER . MR GEIZEITARE
EEEETRETIEBRMOREEFRITL -, ARR(X. ECOC 2018
[SHEVT. AEENTT— Dy T RIATRIIFRENT,

F- . ZODBERESRCHEVLE ICHBUEREHEBEALL 190
T—iENIBERERNT. BBE 345 KR, 715 TS5 bps E2% 190
T7—iETHFEIEL ., AREMEE RICKDRER 2,009km EEIZHRIIL
T IMIEBE N DO —EMITIEE CTHAGER ELIER OB TR D 1.4
BETHD 1.4 TH/YE Y xkm LAY HRTERELY . KESLRIEH
ERS AR TILFATIEE D AT LAOEH O AR L=, AR
[&.OFC 2019 OREFH I BEMRRANTYRSAUEH) DIty
avITiiRSnT=,

SHMTEEE. 3837 -3 E—RI7ANERANT GEBE 1066 X4
bps. FELREFIA%IE 1158.7b/s/Hz L. HIZThFETOHREF
BHL-, RELRIL, OFC2020 [TEW\THRIZEHTI—DIyT A7
WXICERIRESN T,
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* JE—LUMEEERMELT,
TRk 28 F£EIT. RIABE(1,600km)DIE—L U MREEEIZE S 64QAM
(Quadrature Amplitude Modulation: B3 RIEZEER) E5 REAEEEER
ICHRTHHTHEIILT =,
SERE 29 FE X, BEAD IR Ay F(ROADM: Reconfigurable Optical
Add/Drop Multiplexen) THR SN =Ry b T —H T XA YR TEEENFR
BERUZZEEREEEL 2, RV T—ITEENKELTHLFEE
RICEMEBIREITL., KRV T—IENTIARARDT—PEY T4
& BAE— LU MR EEREE R YT —JIZE FH ROADM AVEF AT RE
G EEERELT=,

SH2EE . REXRERMTOFELLEELEEELT. TLFIT
T7AINEE PR TFANTFRAMYRERA N EESFORREEETE
THd.
OEZLDEHICLDHEREFBIELIZTr—ILFREELT. 15T D
SOASHDORRETAMYRIZ 3 BEOEZENEOTILFIATI7A
NEHEEL NRBERIZLDAESDOERFHMOELEREL. HW
REMEEILIz. ABR%E. OFC2020 [CTHEKLT-,

OFEFLDBEICKY . BEFMAT7A/\OEREICAIT-HAERAFEELL
T.UTEEHL,
—————— 28 FE ——-

o RAEYMRZERMZ EXT7 A/ \DEAL - KEELEMTEL T, 64QAM
EEEAVZ 6 E—FZE 18 a7 mERERT. BIREF A=
947bit/s/Hz ZE k. #4 MIMO (Multiple Input, Multiple Output) ZFALY
210 E—F 2 E 81km {mERERICHEDILIz, a7 EELKRERAED /N
SUREEDIZERET T, 5ATVIILFATI7A/NT, HME 11.2mm O 200
V=T WEEB L, HAREEEDOIILFIATIFAN
MT(Mechanically Transferable) 2V 2%ZBFEL. HRELI=HE—FT74
NOBRE—FOEMMEEOSBEREEICLYELIT7TIdB K
ERERELI, E—FHEAAE DTS S LRICEIRIELEDE—FIKENE
2%t 9 IR IEMEEEBL., LP E—FRIDE—FHE STt ERTED
FOHELT=,

RIVFATI7AN\DERE - RIEHETIE, FLEAITRICKY{EELK /D
A7ERET 200 km LLEDRR#IFREERT HEELIC, FRRES
ERICOWTRIILFaAT I7ANEEDERELITMAZANEIZLSEY
AR L—IHEA~ O AEERIELz, FMF ST Clk, R T T—4
DNEHZEZEEHT S FM-OE DIHERRFITL AREDTE—IL
1281, Fl-. AR NWEMCIIRERERAE—FoEERERITIALEN
TINARDFEE 1T o1z, FHERMT TIE. ERE—F ORI EIE K
ENEALGE . FEN\SA—ADRIEHEMEBENICREL

—————— 29 FE ——

cEH—O7 10 E—FI7AN\EFREL. BE—a7 HRAZRKDEERE 257
T bps ZERLT=,

6 E—F 1927774/ %R L. SBELH L BLERREITL. 77
AN EOHAZKEE 10.16 R4 bps, 11km DI=EIZRHETIL. BlREK
FIFAZHEIE 1099.9 bit/s/Hz ZERB LTz, EERE 10.16 X4 bps (&, F
27 B OGEREMRTEE 2.15 X4 bps M 4.7 {5 T, ECOC2017
DREFHX GEHRANT YRS V) DAy aVITRIRS
h. BREHEL TRERERLITV. SROAT(7IZBH SN, KK
BI2kY  BBEEOTFRD RN T =040 TS5IZET M ER 1DHE

38

T H BIRFALFEE No.2




ZI2HT512030 FHEITHTET DRATEH 10 X2 bps DABERSEY
D 1R ZBI=ODRIT7A I\ EERHTOREEEFL -,

* 100km DT IILFAT IT7A/N(MCF) #EB L=, £f=. 1.5 LTFDI
THRETNERRT HEEEHIL, EH7 O—FAERMIZEL
Y, a7 EHERL CHRAIERBEE RS RO R ERIL -,

o 4 —TIJLIND MCF DHEMERE . RULZH O EIZET 5%
7L, (REE) BB I75ELTERAMESNS MCF D ERMEREZE
RLT=o

* MCF OO7EBEREER LIZDONT, 205 UTOI7HIBORES
FEHLTz, 96 HKU 256 A7ARYZD MCF LI FERFEL. 1dB
LUTOEABRERRTHEHIC, 2aA7 TOI(DHILAVEIMNESR
FER LTz, 72 VFEERIKAMEE! TH S MCF IZHENT, Bilk-BE&T
DI TRDIZEBEHEN+ AR THDIIEEEIELT=,

o TILFAT - IAFE—RI7AN\ONTNICHBEARTRELE—REAA
EEBERARL,

o ZOZXR—% 10 dB LL LK. 0.005 dB/km DI FREHRZE. 240 km Ll E
DI7ANFHRERBL . RIKEEEERT HEIORN— MCF 2
B,

o TR EIRBAANEERANILT S5 MCF DR AEEMHENLL., g
Za7RICEAEFRBLEBADIOXM—EEOERIIRIZDONT
RREICBAS ML, SRIBSREILT=.

s BAEMOERERICHTIZELDIAIAC—2ERETDHILE
BRMELT. BONERERISOVTERADE RSB SVRER KRS
BUIRLESFE—ILLT=,

- HRARSZEDOHE—FFM)-MCF #EIHL ., im0 ERLEE
BSMIZLIz, BIEEE FM-MCF OB EREH M ERIL., R#ER1E
ERELTzo 4ALP E—R-19 a7 I7AN\EEEL . ZRNENISEH 114, 48
¥ 22 % EEIE(RCMF)60 LI EZEIRLI-,

e T—N—HEEFERE—FEBREOHHEHEHLMICLTHMEIZKYE
SELTz. Ffz. EHME B i EREsI LTz,

OFEZLDEEIZKY . EMZET+ b=y /—FERBMHOMTRAFELL
TUTEEML=,

—————— 28 FFE ——-

s KIRBERRIN—TAVT /—R7—FFTOF¥REFIZEBLNT. IV RT
LEDASHERD IR & 80%F2E D WSS (Wavelength Selective
Switch) HAEIHIEEBRSMNZLEz, VAT LGIHEZM T, mEEHEE
EELEEMEERYNT— VBRI EAARREAETE T Lz, T2,
YRR ILF T A IENREE DO F SR Z 5% 50 x 256 Gps,
5,040km ZEfE % Bk RERIC CEF@EL 1=

e % B /— R BRI AT - SRR AT TR RAVFAERD
IARM—YHRED I EAFHAZESTE T 3 5EHKIT. VYR -aF7NATUYR
< )L Fa7 HIBIRIR O R GFHEE (A AL NLERLGE ST 0.8
dB UUT) DIEAFHEZLSE T Lz BEARBIRBED 12— ILERIRET
&, ELEEHRISORFEILICKDZEEHILEREEEL., E{EHE
RBEET LI

EBRLEBRNREDAVA—TI—REZELI MT R4, EBR
RADINE MT RO 4%EEE-HEL. 20— EEGEORERE. Y
IS\ EAQTEREBEI7V T IR Lz, £ 427 I74N\EEE
SMF (VT IWE—R 74/ Va2 EGERIBII2BBEDREE
WRRERE - RELEZZA ., ERIFEOM/INERE PC EREEHEORMIR
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[SOWTERREAEED =,

e ERZE/—R7—FTUF v VAT LHEEMEL T YITLRT L
OXC (Optical cross connect)#ERIZHLIT. M x M WSS (Wavelength
Selective Switch) & BRALIZBEDI7A//\IRETE, BEWITHELL
% WSS DA ERT EEHIT, 6 x 6 WSS ZRUV-EEEERITKY.
T4—DE T4ERER LTz, (55 LL(SNR: Signal to Noise Ratio)&
THETHEILTEFEEREL. EBOAVMNLREDHE R TF v+ ILH
DIS—ARYMEHERSEDZILCEY . Q EREHEL. Q ELMEL
FYRIVDOREERET SHEICTHER Q [EffZ= 0.1dB RimErERL
<o

TR ZE/—FAEE- ARGEERMEL T, ZRLSE L AREGIEH/—F
BHADRNYFTNARDYARS—ME BT OHEER (-50 dB LT D
YORM—YMHEE)  RUYTYRBEED T ILFAT HIERELES IV
BIEMDEENAT )RS AISREEMEIREL, a7HDBEXESDE
FIETEHILERERTHLELELIT 810 4 27 T7 47X MT(Mechanically
Transferable)aA V4% /EL. 32 27 T 2dB LU T DEfIELEEHLS:
(FE{E 0.6 dB. HZE(E 1.9 dB) . HMELI=aR VAR DR FEE T
L. $E6T18KF 1Y 0.23 dB. &K 0.66 dB. RETHEE 40 dB LI E&#FER
L1z

TEHFIXT7ANOERIEICAIT-HAERRE IO KR EEBIER
L. T Fa7HERFBREAN ABETEIFEDATOSRE(C
NV ER 1,530-1,560nm) T 118 T3 bps., 316 km JoHEMEF#HREE
BRICATILT-, CORRIE, EFF<E OECC (OptoElectronics and
Communications Conference) 2017 DREBFHIXBIFRANT YRS/
XDy avITFIREN . BERELER TRERRLITL. £<
DATATIZHBEH SN,

s ERZE/—RT7—FTIF v VAT LHEIEEMIZDOULNT, 10 R% bps
EBEEFCIRAGERT—3E)T/DEVIT+ =V /—RT7—FT4
FrEREL, FOERAREEEEZ S IAL—av Ao NITEERRICKYE
SELTz. T RE/—F7—XTOFVYDERERTHEI T IV AT L
OXC (Optical crossconnect) D F BRI EZRELL T, 1xN EFELE WSS
(Wavelength Selective Switch) XA YFED 1—I)LDR—IEYORR
—4%-40dB AT &THET 16QAM (EEEREICZIETESEEE
SELTzo F/ N RURBEREHCBEL T, EAAHXZIREL. 16QAM 51
BVWTIT7ANE/—FDYRR VB EEEEE LI/ ARINEFEES
Salb—3avIc kYL -, S51295 YRR MC (RJ/LFO7) -EDFA
O R z% B FATE (5,040 km) ERERRT HLEHIT, HIBIET#H R T L
FIEHIZH T EFBTRIEDORBIZT T, oD TOvIHELAKER
L. 5 Rk /—R@EB#% 0D SDM (Space Division Multiplexing) /WDM
FRILE DR G FIEE BE (£3dB LIN) ZXR3ELT=,

M % E/— g ARHERMTEL T, 25V REIE MC-EDFA ([
BBV —ERRLaTREEFALIN\II)yREARLE
WSS D7y THR—La ReDERIZKYITHE. HEBOESDEE
EF 5FEHEEMTORMEARXORIEHEEEERKEL. £1.5 dB ZAEE
T HFIBHEBR M ORF A REMEE R LTz, TS AR ERMTORE
BICEAIT. BB RM—{LZEBATREL 1xN WSS —AEKHEE 1 —IL
FIRZE-FHEL. 6x6 WSS HERKICTZDHEMMEEI LIz, SSHIZHEN
BEIEED 12— LRI, RIBEES 12— LA B AL, 3R
FBFEERTOSERBEMOBREAEESD . 3—RIFVFRERMTD
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AMEERET HLEHIC, EIRRRE R T SRS DEEIC &Y
20.3%DAEBNNRERERLI=.

ERLE/—FEEREMICDONT. 125 DISYREEED 8 AD 4
AT IT7AN\DINME—IEEERMIC OV TREETL. PRIBEEEE
E@E% 10 a7 B—{EEREREDNPEE TERL I, £, BiDa
SN EEL A EE T DN TREL, 5S4 LERE% 05
dB LA (97%) &EM T B MCF (RILFATI74A/\) a8 EREE
EFDHAFHEEMTTHEREIC, 4 A7ARIRIIDBLERS
WEEERH L=, BEIZ,IEC TC86/SC86B £&IZHLIT, MCF R4
AREBRAEDRRIEELEEDLIAHEREL. BEERT

—————— SHMTEE ——

e S E/—RFT7—FTUF v P RTLFIEHEMIZ DT, 6x6
WSS(Wavelength Selective Switch) TRERESN =Y TV AT LED SR
HYARARYEDRIFATEEEZEIREIL. 16 B D WSS, 1200 km {miEFE
SELT=o BRI — OB R OVTIE, ZREENR/—FOHEE
NEEERLE, a7RESV LS TLHARRBETELT B/ \REE
ARERELz, P/ —F O X7 AFIEATIZ DL TIE, 10 BRI ED
it/ —REEELEIOVISE L/ —FOFHME-REHEH R EREREE
Lizo LI EB#BLETH - KRMTHELTHFEICIONT. 4
it/ —REBBT B 192km DRILFAT I7 A\ EEBICENT
FrrIEDESRENDREE 01dB UTFICERET M REERIL -,
M % E/—FHIEE- ARHEEMTEL T ADBIEE A AIEIERFRE
LE=#L W/ — RIS &> T/— R REC IR ZE KIS TE DR
FRELTz, o[, ZETE A EBREMICESHZE WSS EVa—ILE
EtREtL. BG5-DOXFEREHEALIZWSS PLIED 12— LA
HAEDLEIETHBL ARG/ —FEERTELEERLE EER
SARFES 1 —LEREHTICEL T, BB ER LA FIND 190
THIBREBRORES LIVCWETEZLSTE T I 5LEH12. NATYVREIME
IZBWT, 7 a7 B LT 6.9%DENHIFNREREALT=,
TERLE/—FEEEMICOVNT, 20 a7BRIILFIAT7 I7 A/ —§FE
BARVADEEE L UEHEZETL. 8% 15 dB LT, REHBEE 40
dB LIk, VAR -40 dB A TFEZER LIz, EHZE/—FEBENE
BREMICONT DR ZIDERFIMERAFEL. 125 um, 80m WY FVR
BOIT7ANIHEL 24 DI —ILIEEEER L, ZREE/—F
BRSO R 2 M= DULVT, 4 277747 F SC(Subscriber
Connecton ARV 2 DHEMAF T EE ERL . BURLAMAEE
BELBREAMITEIIRYRERICH VT, 8% 02 dB LT TH
BHIEEHER LI ITU-T SG15 H 5 RBIZEVT FEICH TR S
BSEEERANT7A/\DZEIZHZ . BAEDOEML NI EAZHEIL(C
AT 1-ERREZBAREIL T B = O D FHRE ML R—FDERIRREEML .
2022 FEXEFIEICAITTEEZRIRT HIEN T RSN, =, [EC
TC86/SC86B £&IHBNTIIILFAT I7ANIARIARGFBEEANE
KT AIEEEDORBNEEINI2O. T7UTIrDERER S
MoaRyF 1 ERADORFBREEEHTET HFEOMKEEMIBL,
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s RILFAT I7ANEELERDOI) L HEERT DRIL—TyEH ek
M 100 &Ll E &A% 10 Phit/s BBETHRRATREE I+ b=y /—R 7 —
FTUF Y DMEERIBETDOERERBMEASNICL, RERAET
SFETHD. Tt=. 10 Pbit/s BORIL—TYrETREET DA KR8 LU
TOEMEE/—FHOEREINDIEREERVET—VIZENT. 37
B0 LULEDTILFATI7ANERRELI- YT —IUNE R AT
DEEEHFBAREICL. TOBEHICE I RN T —IINERTAXER
I HLELLICTDRERREERFTECTHD, Tf=. A8 LLE. O
FE10 LLE AEREO7H03E 150 LU L, FRrE2tEat 10 THzLL EDZE
% E/—FEEEMHT. T ILFaTRIEIE- S HBRAERMEREL. BT
EHEHBRADFFESDEHIEFEEMN 1.5 dB ERIEEET S FISHI I
MOERRAEMEERT FETHD. =, FRDIFE MCF DA RS
RBEZ.U59FZE 125 n O MCF &R EL. BEDZDaRIEER
Z0HMERT S 20 a7 B ETHEAAEG — B ERE M ERERT 5,

OFEPEDEHICKY, JILFATI7A/\DEREIEIZF (F-TFEFHS
ELTUTERMELT=,

—————— SHTEE ——

s BRE -BEBMTILFATITANEMIDONT, RFVYTAUTIIR
(Step Index: SHEMZEHSYREILFAT I7A4/\DRFFHEEITLY.
H+ km RTOEEGEENDERAMEGEERRTHRIAL, REESR
EOFEEKREEEL, BMMITEBITROONDEHEHABEILLT-,
ER®M 125 EILVFIAFI7A/NT 1%5|28RY T IL—DFEREL. 45
yR—IERRGEDITERELXREL -, FEBIBMICEITE0)TI
RETATHBTN. I7ERIZONTORE. AEREDBRIIEEHL
f=o

TIVFAT I7AINT—T L AREBR BT DOV T, SIRIZEHSYRE
TIVFAT I7ANERELE-BHRERT—T L OREEITL. T2
EAEDFHEICHEF LTIz, SIEHZHREHSYRBRIIILF AT IZTAN\D L BE
RERESRE . BEL. TR 30 FEICEELIFHERZAVT. HEAE
LXROT7HEIBRNY RBEEEMEEEREL:,
BEIZAF=RILFIATITANBABEMICONT, BEHSYRET
IWFAT IT7AINDEAE/NSA—LDFHEBE MO AR REFETL. R
BREEICAIT AR E DB ERISEF Uz, IILFATIFANEET
ERLET7A/Nr—TILEMIZDONT, FOEEHCHE. BRIESE
ISR ERBEEEICRET BN EDEREARNIEELDELT
ITU-T Q5/SG15 IZIREL. & Sh =,

—————— SH2EE (RA#H) ——

o ATVTAUT VY RBNERSYRBERIVF AT I7A 1\DIk i &8
FRBEEBOBEMILERRFETHD. Tz. RTYTAVTIIRETILF
A7 IFAINT—=TIVIZHEITBEBL - VRN D F M0 —7
ILDOZBREGEEOBRRELEERRTETHD. aDEOIIILFIATI7?
ANBHOIRATHEEILI LT EERAREERORAMILEERT 5. £

=, 1000 km- a7 BB RE - SEEILFIT7 77/ \BER M E /L
5, -, BEOARTATERRTETCWEVLEM A XEBHEL
T. JEBFAET 100 km BHM DEERTEHRAHTHD,

OEFLNEHEILLY ., KRBT —42EBEN -+ —T - BiEEEITRE
T HBLIN BRI BEBEMOMRARELLTUTEREL .
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—————— SHTEE ——

o B FIT 2 4ILE B LR (Digital signal processing: DSP) & L E 4%
=D TIL, EBETE S NIE - B H E AT ICIRYMEA . BEENE
EHBEEYIM(EVTERILFLARILHEIZEY., HENBEEEDE
NZE 9 EREICRIIL =, HERZELEBREMICDOVT, R ER
ZILWEIZEMETINTIRLELTERE =2 —FILRVNT—IDE
HERBEL, 12 RNVEEED I FrRIVEESE-RELE 64 fE
BEXRIBEFAESICHLT EEREDEN 1.2dB HELT=,
BAFIFRYET—F 2 EBREMICOVNTIE, BIFI X514 REREH
ERMICRYVEA  EELTIEE—FTIL—TH 6 ED RS RFIHEE
ERICRTIL. 3 B AT IRITLL 340 MU DA —T oA 4—Tx(R%ER
W RS RFIIRER(CE R IL T, BB FIS/—F - Ry D — R
I DWVT. BEBIERIDRORI D ERNA /R /BB IL—3>
THREN S MBS LICRIR A RETHAHZEE R L=, #BI 54
17399 MAC EfffICDV T, SEBESVURFAEVEREL-TIaL—4
[2&Y . X4 F3v% MAC (Media Access Control) DEARBIEFESRIZALTH
L.32 L—V B (FIvHEEEE LORREEREREL,

—————— SH2EE (RAH) ——

e 1 ERKEREHY 1075 bps DRA—/S\—FrRILADERZERIRE
L. BAE 25 EREICET I ETERETLESLUVR—/—Fv
FIILASN TOFERFEIZDONT, FHMTEEICKET SHEHITR-T
BERIIaL—2avE T ST RERET 5 FETHD. - 1%
W ERMIC & DIERIER SIEHEBI OV TIX, TR YRZERL
BHELTRBBIEERBEERT D FETHD. F1=. EFEMLZER
B BELRBEOF v R ILEIHIZ DT, IRITH 340 5B L DIES IS
EERERL. SDIZIRITLH 1000 EHELDESAFIEDRITERET
%, Ff-. Bl SR EL S/ — PR T LB FI B E SRy b —5
EREHEAICRAL T Vo oiE, EEMEICK AR TR ERESR/
HETOTHOLaVEMEBEL. TOMEEZTBFTETH D, Tz, i
FEEDIMAEEIZHELT MAC LAY TOHEEZEEDNRE
T LU EEDOMAEE ISR IESE ., Ry T—F 25 DERETRE
LT BIZAL—HDBEEITSIFETHD,

OFEZFLDBHEICEY  RiX MCM BINEIF S — OB REEFEL
T UATFERFL,

—————— SNTEE —-

* MCM EH b5 o —/ BB H T E LT, E@E SR 1060nm # VCSEL,
REHETEY 850nm 5 VCSEL () 25Gbs B E L RBNEEFD MCM R
ISEELETLAFVTRE. BLU MCM LDRIBXEREAFEEDE
HEBfEL. 1060nm i VCSEL 1/ \D&KEEZE T L=, RILFIAT7T7
ANEDEE R ETV. E—F 74— ILREZE TIU0VEEFETIEK
FEHIELET LOALATERAES . REEFD 2 AXTHEESEK 1dB
LT OEEBREENTEETHDILETEICKYRLIZ, Tz, RBMIC
850nm 7 VCSEL Z3EL. fE S HIRBBEETBATHLT, B—F—
FCE—FT4—ILFZE 8IYAVEEFETIEAT HIEITHIIL, E—RT
A—ILRR 6 IUNVE—F—RAT7(/NCER 1130008 DLy
ALRAEEREET1.1dB DEBEREEERB Lz, . TILFITI7
ANIZEET S 16 PLA. 7 7LAD VCSEL 7L A ZH/ELT=,
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(NABERVRT—I8
i

HBEN—FIIT7DHE
BROEREICKY, B
LEERE-EEAK-T
—A7O0ra)LIRIEEIR {1
FTERRAYFRSURR
—h/—FEBEHTORZR
BARZEITI. Ff=. 1Tbps
(TIEYRRZES
MNIBAEAREET HHER
BRULRAYFUITIR
T LB, FefE g R R E
oo i % B o DA |
EE BRI CATORM RV
&S HN—KRITTIR
T LEMOMREFEEIT

e MCM B hS52L—/ D=8 D VCSEL 7LABFEELTIIILFIAT I7
A INDERRITHIEF S 850nm REH§TE X )L—E 7 VCSEL T/ R
DEEETRIEEITV. T7ANADEE - mE IS RN S 25Gbps
ERENEER T BN T NAREER LUV TOEADRELEToT=.
Ft=, V32l —avIt B R —ETEEDEEE B LUK EREE
#®5tL7=, 25GHz 850nm Bt Wk VCSEL ZRAWLWTRIIL—E 7R IO+
AGEMEREILTZ,

MCM Fb52 o —NED2—IILDEREH-FHlEL T MCM Fh522—iN
DERBEDRETELI2L—ERIC LM EMBITEEREL . BREIEF
EIRREIC)DMEEDF LL, EIC MOAFERRFADETAMLE
EMILSDM A R—HESIVURANRME LB EEEE LT,
SBIT, ABEIZB T VCSEL PLA-RIILFAT 77/ \BDHKIZFE
EIBEBEFDESH VCSEL FLADIRERICKECHETHILETS
AL—2arTHRAL. SHROERBRLADETCTOEIORELE
RAZENEEMERH LI, LLEIZEY . MCM #hSo o —\DEAD
DT EMBREEEREL -,

MCM FbS2 o —NED2—)ILDENFHEETHEEL T, A RIRIFIEZEA
L7z 850nm 7 VCSEL DB EYrRFEHAMEL. MEBERAFTHET
25GHz DB —F—K VCSEL ELTIE. BELARILD/IMEE LR HEHE
ERTBHLEHIT. KIES LT NRZ 36Gbps., Z1{EZEER PAM-4 48Gbps
ERBEL SHIS I HOE—FE—RRT74 /1 \DIEEFHELT
[&. 130Gbpsy km D ERITED AT HEHZRLTZ,

—————— a2 FE(RA#H) —-

e TILFATI7A /I \FR V= VCSEL EV 2 —/ILOER(ZFAIF T, &%
VCSEL 7L A DERLEHRZREL . BEIRLI-KREMEIEIZEH T2 25Gbps—
16chVCSEL 7 LA D@L 7E o RIS IEEERT 5,

Tx/Rx FNEFNE ch [ZHLVT VCSEL~MCF & U PIN PD ~MCF O
RELIZAFEEERL. REMNLGETFrRILTOREEETREET HE
BEEEKT 5.

HAYELT- VCSEL 7L (1% MCF [CE#IZHFEESE . back-to-back TD
{EE A EITS, AR F v~ ILIRIIERE) T, 25Gbps, 74V L—4
ELTODTA/\F—2 5 HZE 1TV, 25Gbps X 16ch=400Gbps D EIR AT HE
HEERILT 5, F1z. 1060nm HOHFEEFNL T U VERD km A—
FADIEIRICDOVWTHATREMEERET T 5o

(N &R YT —H Bl

OEBN—FII7OBEERPEALIZKY. BLGS@ERE - BIEAR-
T—A7 OB ERET DHRAVF IS RAR—/—FE BT
DHMEFFELLT,

CRY 28 FEEE HRRGEYR—b BRI —TYNIH AR SE A F
SYURRVIMITEREL, RREROBAVDFIRICE ST 5%
BIZBHFDRET 757 A0 T—av DRIFRBRET o1, AR
ECOC2016 [CTH&LT=,

CSHMTEEIL. K EEDEHEMILTUYOBABET —FDNEMNL
B EHEEER ST DY I I THIEHIZE DN/ YR IILF ¥
AMEREEEIEL. 7TV —Lav BOBEEE. aVbO—ILE, 3
YR =Y BEERESE-TILFF v ANMIE Lz, ABERIE OFC2020
[2THERL.

Tl ABEVATLOA—TAHEDOERICHIFT T, F—F /N4 RELT
SRR IR AR L,
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S, INLOHAERRRERE
[CEDE HEBRICEITS
FIRBRRVEFE EE
FERICTERTHTA
yREHBET S, EFEE
EICROIMBHERVE
FELIzTRAMYRIZKET
A—ILREHFICKYEE
SR ERIL., S
kD= BB ER
195,

CBH2FE L, SR EIBRRELBE AT LIZREL, JILFAY
FORREBROERAEREL T, REDERGIRESHABIEL AT LA
DHIZEELTHEVDORESICHEES ARV EERIEFETH D,

O1Tbps (TIE VM ) ML EFSNEEATREL T DAERZERTALRAY
FUUBMOMERMFELLT,

Rk 28 FEEIX. 400Gbps FIIEFREITBHELLSD 160AM S {EZEER
EEDN—RRESEZIERMERILL- RERERNEEZEE
TR L-NAEE BN - ERREKTF - ERREFEN DT/ BA—F
—DERGBERBIRE KR VF 12T, 16QAM ZEERIET DK
RAVF T B LV EAEGERILERBFEZETol, RROEEFEHEAX
A vF CIEIRIE - B EFANEBICRHLTRAVF U ERYBTLES
DEDPHEETNREBYGEERZEET LN RMVFEIE 6
[E. {ziXBERE 300km ETTH 2Tz, BRIINE LRV FEALV=AE
ERTIE. 16QAM BEEFUEFITHL T, REKLL 1.6 FLLELLHEHAR
EDRAYFEH0 EDELPEEER (500km) TRIFEFERERT
HY. ERBEEEON—AMESRARINI—IDBENAIRETHDH L
ERFELT=, F=. 16QAM ZELFESITH T D RFAHEREY.
400Gbps UL L DHEBEEICHELSEERAESITHLTLAT
HBHAREME R LTz, KABR% ECOC 2016 [CTH KL=,

Fl . FAUL—FDEGEZN—REEENHHMICEEINTEE
TH 1 BORERTRIEFREICTHVILFL— M —XMEEBZER
MEMHTREL. BB/ L—DELDIHEENZIETEETH
BHTEEVIAL—LaVITTEIL. AR ZER R OECC/PS
(OptoElectronics and Communications Conference / International
Conference on Photonics in Switching) 2016 [ZTHERLT=,

~RY 29 FE (L, 32Gbaud ZEZEFRES(BPSK-QPSK)HR Ay F IR
ERIZRYBRIRINE! (EA) SE X RV F DR ERAAKICEBIKETHD
EAFEEIL. 400Gbps FRFIES (32Gbaud., 16QAM) (TR T IR VF
STERORBLES T, OFC2018 [TTHERKLT=.

-ERk 30 FEEIX. 16QAM ZBERFAAXDN—RMEESAEITTORILE
SNBT TR LOHEEEES S L—2aV ITTEFHEL =,

“SH2EE L. 160AM ZEERARDN—RAMEEZERUVLRAVF
VI DRAEFEREFETHD. 1=, 160AM ELB L TEERE
25%ME L3 5. 32QAM ZEZER A XD N—XMEEBERITT ORI
EBNEEMORREHLL., TFEREE 2 ££(50Gbaud/s)IZFEIL
L. At CIEEREE 25 EALSESZFTETHS.

OFsfElEh - R REII T DF A F IV VLHIEHEBREF TSR R UEEY
BN—FIITORTLEITELT,

“ERL 28 EEL, BB R RBMELITKREAT A FIVIICERTH/\—
APRESISHLT, BREELT NI REAVTREMICENES 583
ERIEE M ORERRICEF L,
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SR 29 FEL, VU VEEROR/ N RAQ R REEMOA A FIvIE
FEIFL T N—RME—FABIRSRICLYBRELEZIFIL, F/ X
DEESRUENAIRETHILEHATHO TEELIz, 2ER VLT —
JETIVERWEET. B— )V IBENRY T —I2EDERA N
ADH 4% B EEHZHTEEHREEL, OFC 2018 [CTHEKLT -,

R 30 FEI, BECL AADEEFHERRT HT=H DS RELR I
FIEEE R T I T KSR/ —REREL . A/—FIE, —&T
BERRICHIS AT RE SR EE B NFI T /A RISHRBUBHOZEE
HET BRI\ — AP E-FABRERCEEAFRFERVEENL
BEHEREEALRL S RRDBELZRAARDA/ARER/RELTHE
BREFIHMOBERIIETV. RO F—F —DBERE TH/IRD
SREEEE —FELTHEL. T—2BRKXOMFIEIIL. B/ (X
—EORBYBETRREL. SEMEILERIEL . KRR, FHH
X5 BFRHRAEREFRMGHIER# SN,

SHTEEL. FEARRFER-RELEERHREE R HIA AT 48
BERRERIHBREEAL, BEEET S 4 FRE/SRITHL T 500 b
~2m B COEMEERIILTz, Ff=. TRk 30 EEICHELIz/\—RAME—
RAIEESR SR HEREEA LB ETESINHREEEET5IL
FOTIHIRR/—FERNT, &K 8 EREDEHA/ KX —FEDORIERY]
BrEOEEREERFICHYIL ECOC2019 [THLNTHEELT-.

SH2EEK. FAFIVIREBHHBEMEEALLILF LT ILIGE
RZEAReL T B/ —FIZONT TFAMYRZAN TR YN T —IMIZE
FEL . EECE R DK/ AR B OBEHHEREL XMV FFIVRR
—h/—FEBEMiEREIT S,

OFEFEMBEHEICKY ., KIRETS YRR T —OEBEMEL T UTZE
EhELT=,

—————— 2B FE ——

BERAERAVFEBOE/ VI 4x4 KR YFFyTERLE 5dB
BEDE KR EZEST-, OSNR (Optical Signal to Noise Ratio) E=
AYITORT LEERALZR YT =054 X ORTERBE R U EERE
ERERIZAIT 2. K/ —FD— R, *ybT—0 —/—FREFIEHA 242
—Jr—REHEL. BERIIEE T L=,

EEERC/N—R I 7%FIALT= Grouped Routing & T RTF LFERL/
—FEBEALRYRT—IZT RE L F ARSI F R R L2 e —
ERERFNICRIBAIREAC LRI LT,

ENMEOHIINRDER/ IT7ANEE-EEFIHELT, ILFIAT
EON (Elastic Optical Network) T® RSA (Routing and Spectrum
Assignment) Fi& RFHAK, HERFNEMFE, ERBBRBEFERV.
BEREREROBRGERYBFEEHILIL,

BERAMYTFRFORBECRET . BB RCRFTZEITLL. 16x16 FHED
AAYFDORBITEVTHEERGS 3 RAREKITOVWTRRHEEREL. K
BRRAR YT =0, A/ RFHERYAALZBE R RV F L
ERRTHVATLEROFMILETE T L.
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*ROADM BB ERAAVF DS BIZEBNATYIRE /—F#ERB LU
HIEHERFL. BEERAYFHITVRATLIZE T DI bA—5EHEIZD
WTHHHERELTREICEEL,

*OSNR (Optical Signal to Noise Ratio) E=42NERILBRA B LV E/
—ROKXRRBILRAZTUV, IE—L U MR ERMTIZE DUV PDLURK
EEFEBRE=AB LUV FrRILERE=IDEREBREE. SSI2H -4
VDL (Virtual Direct Link) $iffIZkDRybT—IREITILT X LERHF
L. 558, SERBEISYERY T —OBMEDETERBEEREL
1=

KB BEEL R F OEBRMOMILICEAITT, KRR vF 3
BREFERMEELBRFYTRLOVOREEDEERMN. FS//1\E
BEMEOT /A REBREMERELT DI, 16x16 R IFED
SHiEbEmE IR -REERAREICL=,

BEDEFHHEM EETNICEY T RN EN B ERRMVFRINT—V L
$2Z L. OPS(Optical Packet Switching) ~OFS (Optical Flow Switching) @
AoOO—TAVTEQBMEERT LEBIC BIERRBRICIYERTEE
EFELT=,

EEREESSERAVNB VRN — I NBNEEERT ST —
9% Rki%EEL T Transmission—Quality-Aware Online Network Design &
Provisioning ZIRE Y 5L &I, BIERRICKYAMMEEEIL -,

OEZLDEEIZLY . SV RKR—bRYRT—IIZEH1TH R - 1EREIC
BISLIBENES BT ELTUTEREL =,

+LSI. FPGA (Field Programmable Gate Array), NP (Network Processor).
CPU DB RZEN L. BERAIERELEE 12— ILOARERE
L. BRFRERDFTITU DU % FPGA TRIERERE, P3al—avItdl,
IP/MPLS/Ethernet DY —E R, 200Gbps DERE T DU EFIRAAIHETH
BHILERERLT,

AR ORBERAXEERL. N—FO T EREL TR
ERS 22— a M REETHEICRY . R > U B4 (25Gbps BEAL)
TOREERN AR THHLERR LI,

FEBYSATUNED P BORXTYDINBERMIRELIRETEITL.
Tw E® ARP (Address Resolution Protocol) ¥4y 1288, SDN I
FO—SREDSE N\ AT—TIER EXTYDICED1I—F—Fy
rI—VMEE. DRGSR EICLDTO—RFFvRNSEYID
HIRB LU EREEREOR EERH LI, £ ATy HRBIES LV
)Y—RT—JLEEEEL. VY—RT—ILEBITH T —ERBNLT
WYX LDOFAENRE GUI V22 L—FITKYBEREEL =,
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+100Gbps ZALIBTEETERE T Y LSIx2{AE, BRIV DY LSIx1{EE
EESL-BEB B EREEDS 1—)L GR—R) OEETL., Bk
(100Gbps) ELLERL TERATEREAS 2 £, 1 DD ERIBETIRH T HHEEEN 3
LAY, 6 EDMERERIMNRIFATREA S LE R THERLT, TDHE
B AAREIRL T, Gk MREE 400G Evh  #ETHTET. 10152
HBABMEREMNRR AR REBELER T

-25Gbps FIE TORRETE) VD ERK KRN ATRETHL L%
FPGA (Field Programmable Gate Array) FHliZR—RIZTHEEEL . s wr i
1)2%% Beyond100G #% OTN (Optical Transport Network) ZL—LA~Y4R
AL, E2E (End to End)DHREFE Y LI DIKEERETTREE T 2 A X%
EELT,

“PC H—/N\EDRIETIUIZ Click EP 25— IL—42%FBALE-BERT
REEEREBEDS 12—V 2L —2EBERATRE Y —ERNBED2—)L
LEAL—REEESE. BV —ILREIEE IP h TS TRRLEN
EREHZEULVT 6 T bps YTADYY—RAT— LEHED AT REMEZF R LT,

—————— 30 FFE ——

LA RS (TREOTORATELT, 100G 1 27— REF DERE R
43+ FPGA (Field Programmable Gate Array). U, IR—KZE%EH-3R1EL
T.BERAREN—RII72EAD7—FTOF YDA RRIEEERL
Tzo SBIZ. LRROARREEFERET—F/\vo LT, BHERATEE 400G
R—RICHRE T H126H0. 400G RFRSD (TTUD FPGA &, 400G Eri%
RATIUDY FPGA DB ARDRETEEEKEETEITSTLET.
400Gbps FTHEE T, BHDBEEAREINE AR, fEKL 10 5%
HBABEEMERE(— DD RIE TR T DAL E D IERED AN E E R ATREAS
RBELESB-,

*Beyond100G fRD/N\—FOx7EREMEL T, PRIEFEELEDT
End-to-End TOHREHE) I DIREERERETLAXORIES
WICEREIF T T S8, Tz N—Foz7HE5QIChE#EE) >V ID
ERBERICHVBEREEEERT OIAXDRAETETSE 1, EIC
&Y. Beyond100G BB AT BEA A7 T — ADERIRAMT. LS UIZH
REBGEBREESC VD REEREZ2ERTIERBMORELES
=

BERAREN—F I T7 D) Y—REER L DD#EYAY Y —RE R/
[ZRSAD T LEFES FH Y —EREEERIRT 5= D/N\—FDx7)
V—RAHIEE M ORBREED . KRR T—01) ) — AN OB ATEE/
—Rz7 ECERBENFREN)Y—RET—ELE-EEFHERRT
BLETEELLZ)Y—REIEH7ILT) X LETHSERHERIZ, 3L
—RLDEEBEIRET . L OEEHET OB OREEERL
1=

- SRTEE ——
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-400 ¥/ bps MHEE K AT HERENIEED 1—)L D FPGA(Field
Programmable Gate Array)Z& &% &t-SEL . EEEBIMEETEIRL 1=, 400 X7
bps HER—RERALY, BEREITIZ&T. IP(nternet Protocol), MPLS
(Multi Protocol Label Switching), Ethernet D&F& ORI IL/ Sy ZE
BRIk G AT el S & AR LTz, €3k (100 4 bps) LLLEL T, Bx
EMERED 4 {52 1 DDRAFE TR T BHEEEN 3 fBIT2Y, &FtT 1268
DHEREMARR AL RBLEF =, Tz, L LREHIZKY. FPGA E5
% LSI(Large Scale Integration circuit)|lZE = Z 5 &IZ LY BB AT RE
BELEBEDS1—/)LHGEEL 30 EETOEEMRENRRTELIL R
UL 1IN AT T4 HIL /— R DTIRILIBIEBED 6.4~16 TF bps DR
—SEUTAERHOILERERLIZ, Stk ABRMEEALT. fvbT—Y
AR (B — RO Hb) aESE D EREZBIET.

- R o D B 1R FIl i & [E B % LT FlexE(FlexEthernet) T wE >
JARDEMNLERICKSPRTFEHOBMGIEERR, F-I5—0EFE
BRI~ DBAZN A —EL-BEEREEROREESUIT FlexE Ff-
& OTN(Optical Transport Network)!) > (Z# (T2 h T E D BRLE
BREDARETH DI EERI LTz, £ MERL-PRTE) V8 R T
A RREBER TR ELEE D 2— LS URITN— I TYY—
AHIEEEICESL . JGN Ryb D —0FRBHL D REBEEICHS TS
IVRY—IURhRETE) I DIREEERFIEMN TEDILERL
T=o

BTNz 7ERAEHE IO SIYINRTIID /—RT
—FTOFvIREL. 100 HIMAZIREAEE. 6 T bps VTAD)Y—R
T— L EEN TR LD EE Y I L— AR U R TRIIL =, B 5
FHEZERN Y —RT—LFHIHORITEL T, P2aL—2EREEHE
HFhEtIylarEa—T4 0 4—EREBROERRMEEMEIL. 100 /
—FRIEOWSEFIHORAMEIRRL -,

OEZLDFHEITLY, BRL—Tuh- BREBTBELRET DIEEE N
FYRT—OEMELTUATEREL =,

—————— SHTEE ——

EWEEEGALLAYERE=4) U EMfTELT. aE—L U rREL
FIEEDD. RILFRIUKI7AINGEBDREAAEME T —F
O774)L) BT 2HFR7 LTI A LERFEL, LRZ7ILTYX LIS
DT, BB EER—RICIERE - BERE S ARAEA L | 4 SIS
foo LET7INTIVRALISELzT—H2EINET 5120, T—2INEERERR
#WELT=.

IERSESE R RFN AT EL T, RIL—T YA LD O DREEZRET D
FILT) X LERFE L, HEREZ LRI —REBINEF X%
BAFELT=. F1-, IEGE/ SR BEHIEE M ORET—FTIF v EYET
—XTUOFVYEFELIZc N—RT SR TH—LADNRRBHETHEEEE
BNL, RA—RTSYRTH—LERYNT—IFIHAY IR 7 D EE
EEEEBMLTZ,

—————— SH2EE(RAB) ——
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(™) FITFBLERVE
=58
hEEDKBREKES
ERFICIE, FREEELD
BIEFSEVIADRIEH
ROLNBIENDS, BIE
WEXZ DA IET—H
DIKEHERLIZETS
MERARKICRYMAT, B
RBIZIE. KERERIC
HULEEEARYNT—H
2RICKR T HEER
13516, BffE LT
DERRREERHHE
EIRTDHEAMAERY
FUUEBRRMiEREILT
%, F. KEICK-TE
BLIEZHRYET—O DG
2EROH. TR T—
S D S B ET
A HRE SR AR AR
%, KERDEEAT
YR —OBEICBHELL
HEBRMOMEREE
T3
MERERRDOHEE
ZEHBIEL T BT —
JURSREE R UER D #I7S
AT LEECERYMED,

ERFBECALEMERBE-SY T RMEL T, AERERDE
#HEBIELHERREEET 5. FMTFEIRFLLT—2RER
ERICT—ARERRROBEZETI EHF LB TRREATREMA
HRTELTLIIXLITHLT, LRERRTERSN-FERT—4
TUbEEN FEOIFEE . E=2U T BEFITOVT, REGTHEZE
T ERLICAF-FREDHMHERET 5,

JERSE S S AFEERATEL T, ZILTU X LDHRELAEDIRIIEE
BT 5, MIEERFLEZZILTIXLEEFREL. BELIREERS, F
fz. ZLIYRLDBENEERER T 5O SERRFEIFHE 2L
—2aUEAR—RIILERIIRORE/ BREPLUVUE ZERRE(THIE
2= ar TOERERRLNERITEERT 5, E=FIERD
NEBFVEBADRE/NTA—FERTET IHEEREA—R TS YLD
F—LDERBLVEZEBRRTOERENEHDREEET S,

() KRRV R R T — o5 T

ERE 28 FEFE

EARKRAVF U EREMOBEREMELT—FEE=2IVTEHIC

AT CRARZERIB LIz, EARMIZIE. ERIEBEANETLODOHET IR
NAE—LUbARITHIELIZRE S EL K/ Vrybg EHDEET—
BEZRITTBVRT LR EIT oz, . MK RERFEAR
ELT. XN DATA—FAR DO LLEEHEIIZ &Y. EEAFERTF
RERERIIL,

KRR T—ODIEREIRDT=HIZ, FlEBO R/ BRIV IETRIE
FBHTITVALRY, AR T—VEED =D BESEFIETIL
JYXLERFELz, Fv)THEELERFMiLTS2EAMAAET
IVERE, BUBFHEZ 1T KEREOMLKICH>TLREIRIR
ELUERTAILERVEL. ETILOEMMEEEIELT =,

TR 29 FFE

BIRAEERFrRIVELEREMEL T —BE=ST NI RGO R T L%
BFEL. BADKERERRMVFEMAAHE . RIEBLAILGFARE 02
WTRTTHHIVRTLERFEL,

HNTYRFTA—T AU EMEL T R ERYRT—TIZB N ToR—
LANIWTORNT YA TO—T 40T OFIES R T LERFEL, K
B —RetEME X GEEREISEYID3EERE (ARLEL) OFIH
#=WHTHBEIZLT=,

SRRV T—IDERAERITFRIBEMELT, RV T—IDETRIER
O BEENFERRVINEREEREL, KEFBRSIM AR VET—S
OFERY T —o 0B DAL, B MEREDEMERIEHEZRL
fzo

CFEREICMA . KERFRRMICE TS, T4 VLRARVET I8
MEEE LRI R YT —IRIERF ORI EL T, THb=v oy
=Y DHIETL— O—EITEEBIECEHERELERSNIIBE
PTAVLRABERIEF AT 2RFEFIBLE.
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BRI R VTV DERICEET S EIZKY ., RubT—IDIRE
IS 2ERIRECEIBIIED-HD/NEF/NT DEFEEERICHL
T, ARER(LTE)OHE VG EERVEFEBEFRETALT,
BEMICHIEEOEIRNARETH DB ERL ., BEAU A MHE ERA
o) TR EROEIBFELRICDETFERINEMEEERIIL .

SERE 30 FEFE
BMEERTF Y RIVERRMICONT, UTE2EREL., SHEBYES LT,
BHOEREFrRIIL— B CERT S EHH TR EELERFEN
T=IZE ALz, ERBERLED-ODY TR TLEERIZKY, #ED
HTFINARATIEIVHA—F —THO-BEEEE 716 BEETTEEIE
L3 REFrrIIL— B THBELBOMFINARETHIHILERIL
=

BRI FRFICIIERERFrRILOBEFIEICEL -V A—5&
LT. BRBDOERLGLIEHRDERIETEERML TH HATRELER
RF(Radio Frequency)S iR F £ 2 DEAFIZEF L=

AIO—TAU T ERREREEDOFIEEEOMELICOVT, UTERX
L. STEEY EH LT,
FNTYNATO—T AU TR E R E YT — ORI E AR IR
HiAF RAIRBREIT o1, KERONIFSEVIDELITHELT, K
MERYRT =N ENMIERTEDHILERERL. ECOC 2018 [ZTH
=Lz,
*MPLS (Multi-Protocol Label Switching) ° OpenFlow 73 & 2455 A
—;RYr D=V TO—LL RICHEERHIEE T HE M ERREL. X
MERVNT—YLDBEEEREEIL-,

KAV T—IDIEREIBICHRDEMEL T, LTERMEL. FTEULEDRK
R&/r=.

SBIEFVUTHTOEERR/ Ty MNLERBORE - BEFHOT—4E
HEEGERE. HETHHTNIT 22 =4 —30 X, KDD &
ERrE LI, EfE45 iPOP  (International Conference on IP + Optical
Network) 2018 0 Showcase IZFHVTEMEL . HFAHERFBRZLOEEHE)
HEHERE Lz, S512, ZRKEIZKYF )7 MPLS HBEE EH A
TOHEE BEIHR - BEE T HBEEDOMERRARET ol -, KF
BEDX v TRIEEFRETEOHIC. /10U TAIERBEICTLE
BRIREORMAICE DV ESRRAETILOMAEFHAFEEREL. U7
EEORBILEETAEERIH L.

YEBOICAEIRICETH/NERNTDEBMEREEL T, 2SN
£ M 0SC (Optical Supervisory Data: JLEZ R F =)L) DFHIEY T
IT7EREL BIEBBAUS OMREREEOEERIMRBRETITo1

-EROISREIBICET Al iE L EiEsE  BIEF v 7 OTHEMR R
2T, TUR— LR ERBERECRIOBREARETV. BERE I«
—RFN\y I L-ERDOREEITT=,

SR TOCIOML T, R ANORE R YN T —H DTS EERE 1A, B
KEETOD U JUNO2 [TERREIRIRSh . SHROMEDOEBLLLE
BEROEESLUA—T U AP IZEBEHRIBH- TSV T+ —LDET
HE(Tofz. SOICEBBEEERTEFLHAL. BEOERKTEDE
|EEHWICEBT IRV T—ITLUAN I EMEDORFEEIT o=,
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SHRTOCIIREL T, {EED LPWA  (Low Power, Wide Area) & DTN
(Delay Tolerant Networking) *tIGDFHIEY TR 7 DEHEIZKS, It
SEIRAOHEEERAICES THIR YT —UHEHOE IR REREIIEER
111,

SHTEE

BHTEEL. BEARRFEN—RELESERZ FRZH T 8
HERAREREREARKL REEET 5 4 KR/ SRR T 500 1
W~om R TOEEEREIILT=.

KEMALE 2SN =Ry T —212E VT, MPLS, Ether, Openflow,
IP BEDELGDMS AR MM E RSP 52012, HEE
mOA—r AL—aV#EeZ R L  MEEREINERRE T o1

KEBOX V) TRIEEORVMBALLT, E=HEHPNELLT. ER
ERATHEVUTAIN, BEREIRBT S5 7ISkHEZEZILS 500k D
BAEERY AN ) TRFRRYTFOT TS5Uh 74— L O RS EFHE
*11o1=,

CBREETST 5L JUNO2EHEEL ., SRV T—I TOHOERMEENE
KLIzA—RT7—RIZHL, GREIERAI=IMEIZL S, 1AL
EEEEOERE, BLUZTNODOFERE BESEMICIRET HTL AN
INEHEERE L, REIREEZE 1T o712, ECOC2019 2B\ Ty I/
A 27X ELTHEIR,

HRERLI=ZYrO—EELT. ENERIEIN TOSEEFE P EIE
A RES AR B SRR R D E B B AE R T 5T O TE AR LIEK
REREDFBRUHESHMEREL DD BHBHELBATRETHS
CEEREFELT,

s ABIEER D OEERT S LPWA O ERARELLTDIN BETORSR
kD —HIHEED B S EERITERET o,

- EERMR AR, KODI RS AR SESL-MMETOS IO
BVTERINT—IDET T L2 BEM S HIERERZTL.
OFC2020 TEY—>TOHFEREKLIz, LI, REMNAGEERERIESE
DREFHXGEIRRANTYRSA VRO ER Y avIZRiREh
Tz

CHLERFEEELERETOSIIMNIBWT. XX TTOEN 1 £
HEVOFEN BBHEREEDRMERE T o=, £, KD T /A
ARETIEHRATERVERGEENRLN DI EN G, BIEREER
SILT-#ER. B MBbSn =Y/ Y0 LED [C&->THLoN =4 THS
CEERERL. RBERRMOFBALIEADMEDT4—R /I
mMLt=.

OFEXRLDBEICKY . RV T—IMEEICHETHEZEIBREN DR
AimEICREIT - ERERER SN EER TR R BEBLICET HMRHE
T UTEHELT,

SM2EE (RAH)

- SHISICTEMARAFNLIHEXRE. HAHVEEERBADODREDICH
LTI HIZ, RYbT—IHBRITH L TIE, #TEIRK . BHICR
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TORRDE RIS T = EBEHE  BEL =, A—T UL AV 2R (Y
FHERS. BRUTOT ST LRV FH#EERE 0SS #FRAL. 777 Uvd
FuhD—OBEERET BEL,

s RyhT—HRBIEEBEMTELT, 0SS EFRAL. /&K /Wi-Fi 7ot
AN HEEHE Network Function Virtualization (NFV) 169 518D 55T,
BES, F—TorykT—oa0bO—5 R U NFV OV bO—5DE%ET.
BEEFTo.

- Oy FHIEEMEL T, K- BER AL D LITHBIERE CRBIZN A
ELTERAVIZHEITZRDE S BELHIEZERET. BEL,

IV TIRERYNT =D —RREGIEHEM EL T, RybT—UH%EE
DIEEECETEELET HRET VY CHEEDRAE - R ET o1, T2,
REEREETILITIXLDA TR DR IEREINE. BEN
T OBED R E T ol Tlos TYSH—/N\EELRHR TSV I7— L
DF FARRIZAEL T Multi-access Edge Computing (MEC) H—/\&495
IREBRICEND (T HEEEFBAL , EEREHEIC k> TARBEEDH
HERLU=, RS 5750 I+ — L TIRET R IERERAL=—1K
BEERAARMEREILIL. RERMICE > THRUEEEZ &/IMETE
BEERLUE, . 7TV —2aV TERT % MEC H—/NEDS5IR
FERICEOD TAREERMATIILT) X LERFELz, LTIV
TJURXLDOMEEES SaAL—2 a0 TIHMEL . AEROERMERLI,

—————— SM2EE (RA#s) ——

CERERT IRV T = DRBIL TSN I A — LEBEETT S
D2 A—=T Ry I — IR EROTT VARV T = DR
EIRBEEEL., FvbT—I#EEREBE. N—Foz 7R, REN
2. BEMERE . MEC &EBE M. 7IVr—Lav#HETEFETH
%, BELELEEERESIUHRLEEMTOMREEEHERICEST
ST 5. IRFELIRIEIE. BITOER-FRTIVLREBOLIV2R4(
yFEFERAL AR —NEEGELERYN T =R TH—T Y —R%
Fot=7 O ERFYNT—O DR EILIREEEET 5. Tz, TYrT—
REEBBETRYNI OB OBGERE/ZR - REROEREEH
LT3R5y FHIEEREL. F-EY—EXEAD 1/10 EiEltEr
R —EIBEREEL 1/100 £/ T D RIAHTH 5.

(N T OEARICHRDIEERH T

ON:LEBEHMKR (BERRE) EHEMIHMEL. SEENIOERELER

59

T H BIRFALFEE No.2




HOEREZAREEL DD,
HAOBRIES DIEE A
IZHIRENALRT IR
IR —H%ERBET 5
firEL T, HEERLK (2
EERE) E3hEMICR
AL.BEENOERE
HERE-MERETD
ICT/\—Rry 7 E B H i
[ISSLIVIA =D R 1%
MRMAFET D, £ 7Y
TRRIZEVWT,. IR
—H—IHTEEENK
BELCRVLEEHE Y
VUEEDEEELEE
ERIHEMELT, FL
BEREREmEL:
100Gbps 7T —HmiEE
DI RAT LHEAMT100G7
IR IRV ERE R ERE
Bt SoF (Sensor on
Fiber) 1% HERFES
%, CNDDHAZERRRK
RICEDIE . Toka—Y
—I[Zxt9 % 100Gbps HD
BET—AEERUVER
BERZIIHT S
10Gbps #RDT—HBEED
EREEECL AR
HETSEELIC. BRE
MEICEmMYML LT,
THOERRIZIRDIEE
BifiEREIT 5,

B-XMERETIICTN—R Iz TEBEMI/SUILIAC=ZIR | OB
REAREL T UTEERELTZ,

R EREM(ETR >R ER)]

- T 28 FEC. BRENDOBHEELENET I RERRETHHD

ICT N—FOx7EBREMELT, BL4FM e F T oM & EME
FICEREL TEEEELE T AIERMERENTOOZ T ) HiT 1 &8/
S EREOAEET N\ REMIZIE LTz, ChoDHMTE
AW #ET—T N TH A X ThoLwERREAEEFR VLR
DFE/INEHE(0.002¢0) IR THO THTIL., B/INETHYLEASHEERD
C NUR(ATH2) IZEEL THEFED 8THz (44nm) HEDFR AT L EERK
Lfzo SOANTADZFZRFEM DR ELBESHFOITHLIFLUR
Td5 OFC (Optical Fiber Communications Conference) 2017 MiB1%#
BICHFIRSNT -,

- 29 FERSVRESORI7A/MEED-DICEELLDN - B

KA T NAREMELTR/IRIYE M FRZEREEF VUL
L—H % RICHEERIFRAFICRINIL. 200GHz LA E O RBREE (Xt
AT ERFREDRBREIIEZER Lz, £ . A7/ RADIE—L U
EBGEDOICEELLIMRIE- LFEARRMELT. MBS
KB RBEMEERHE T 54T 150°CU EDBRIBET CHREICEES
BLEHEHEFRYNEEFYTORRRICHILz, ChoDFHEKRE
ELRGEOBHFRXCBEFESELLURIRSN .,

- R 30 FERRRAEEFIYMERICERE - LHRARERTEE

AL EZEEEOLLERICARTERECAERMEERT /(R
DEEITHI LTz, KEFEMZEAL., MO/ ERHIRIFHEEE 1000 50 1
BEEFTNULTELIENREN . KT/ RO R ERF LTI
BIIHMERRE . TNARSHFEDYTHYT7L 2 X CLEO
(Conference on Laser and Electro—Optics)2018 %0, E & EREE DA
BEICERIRSN . BIC. IERREHSREICOAFAMMEL T, &
B MBEA R CHILZEFRINT NAREMEZEEEEICLYEE
E-EREEL. EXDFBEREMCIIEHTH-FHRERTE
1100nm DR A FvTDERFEITHIIL, ChEBHL-HATOKE
RUDEWN(E—RRYTI)—)DLHE - BRALZEFRFYNEREOR
eIz LTz,

- BMRFERE DEEBATODTRAT NI AOEHEELLEBMEL

T.C-band EFFYFEBIBHRICKYERRZSHDEE 60°CIRET
80Gbaud {55 DEIRICHIILTz, SHITATASZTRAXEET /NIAD
BERELDEOIC, ABEEt Y —OREBEERRICKILE., =
NEDATOCZTFANERT N/ ADBEMMEICEEL-HEREE
SHOBEEECRERRIRSNT, §H0 2 FEICAT T BES
DBEMHEIGRVB/NE - RHERETERROREL LU, KYUIER
BEICHEEIECE-BERORAEARLECEELRIEZERELRD
EWMMNERRAH,

M
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- TR 30 FEIE, fERLVEBUMEREIESEE T HHE EO RYT—##
(ME/AMARFZAV. HRVOB/ME - SR - B R LR T
INARERREL. ZOBHERIEICRIL-. KRALTRBIE—BHEFEE
1K LN SEFZRD 1/5~1/10 FEEDKEST, 60GHz 2B HEEER
EETEMESTAILEFIMLIz. ARRIE YMIBKRIA =V XD EHD
kv THo 272 X THS MWP (International Topical Meeting on
Microwave Photonics) 2018 ¥>Z & EEREDBFEBICFIRSN .

- GHTEEE KEREFAKXISHELIHRE 4 ETSRIVIEEERED
PAMA TUB)L - IRSUIVRBELERES 1 —ILEHERAFE LT, 100Gbps
#% (50Gbaud. PAM4) DT SR JUEB IR L AT REA I R SR 30GHz #
BTOES2—ILEIEICRYILz, EFERBEFRNDERHIGENTE
FHRTEIRSNI=, &0 2 FEEICIF, HEFEED 100Gbps EENED
INRAMZERIZEL: 50GHz #HE EORIFSEEDO FiBLEZERT
HRAH,

[RRZERMICE>BRER)]

s R 28 FEIE KTTANERDIZODH - ERBAEN—F Oz 7 i E
HKESE BNATR(T A REBEHENRELELLIELN)I100GHz T
BEL. T RBERBELICKD - EREBROBERER LEH 12
R ENERABRERT NARADORRICHYIL Iz, SLICRAT /M RE
RIVFATI7A/ M B ERTH2E T, 100GHz EEKIESE
BELDD. TNARABHD-ODIRILF—FRBEFICHT7A/\TE
5 -G T I MEHRICHEETHIL, CLEO 2016 TmEFHX
BMRRRTYRSAVERSODE Ry aV ITRIREN . EHDATA7
IZHRY EIFoht=,

CER 29 FEEIC TRERT NAAREM IO TRELG->TUV -5 A
BOORM—VIZEL T, ZOEBMLHIERMIERIL. ThEEITLE
—FF LY 10GHz LI L DERTEET S8/ B - S EE2RTZNT
LARFEHERICERTRAREL . TOH T/ A REEMAL. 25Cbaud #&
DBRBEATMBEOREEAZHF THH THIIL, OFC2018 T
RE/RMNXELTHRIRSN T,

- ERR O30 FEF BME-SEE2RIZATLARZFOERL. B0
Ab—21bEH S HEHD 400Gbps #& (25Gbps X 16ch) KB =E/\5L )L
YohxEERLE, RELEIX. ECOC2018 IZHRIRENT=, TS5 F
WEHT N RBAMT USSLILTH RO AT S EERARIENA
Hi it (100G 792 R E ) DX &, IEEE ZFEmIEEDF T, HREDFH
FEHOSVHX(RELS—H/RX) ELTIUVM1Y | EfiMlEE RS
REFRIELT=,
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s R ERREAERVATLAEDBEY I VAT LTEEHROTOTTE
ADIREHHRBIZHED, TD—DODREELELT,. FMITEEIZ. X
HBBICL DB EMNATRELREE/ N1 7 AB){E UTC-PD 245 100Gbps (50GHz
FEORBAEERLY) UTILEALIS—L—NAIEIZEY, CORERIK
KBETNARADBEDNYTHUIT7LU X CLE02019 DS B AR
BHINBHFERBRICRIRSN -z, REESRKIORM—IDBEICHES
NEZRETFLAZETNAR-ED 21— )LEHRICEBTHAZEL. Th
ERAW 1907 EAT AV FATRI7AN\EEESICKVRREERR
L. HAEFZEAIRD 800Gbps #& (50Gbps X 16ch) KB E/SLILY %=
LTz COBERIE MWP2019 ICHRIRSN ., F-BET S 2 Re7L1%
KT INARERNZRSR/SSLILYD YD R OFC2018 DRy TR
THXELTIEEE ERMXESICBE SN, 512, BEB2RTZAT
LARFETRALEEMAERELT, 4RRLELEITESD 100Gbps R1E.
HE—LDRL S RMEREMNIEFEIZH LY 40Gbps #k PAM EE{mE(CHR
HINL ., OFC2020 [ChyTRaTHMXELTIRIRESN Tz, §F0 2 FEIC
[F. 2 RFTETLAZHEFRAL, ZRNGEONAIMEOT N, KEENDT
L3I ERE RN ERLRAA,

C RGABICEHREREDOE—LUMEBEICBVT METOU T L EZ
ERICKREEMLIDIFREOMEEZEREL =, TR I0EEL. JEIC
HARLI2RTZAT LA RFLABRERESLETILTYXLERAN
fo F=BRIE—L UM EARXOERIRRICHRTHO THIIL.
OFC2019 DREFH N EHRRANT YRS HX) DRIty avIc
FiRsh T,

- BN EEFSLICEZEEEZIETHIEITHEIIL ECOC2019 [THE
R, F-ELRIGEITBFRXELTRIRSN . ECOC Tl&. AEATIZHA
3E [ 1="Optical Field Reconstruction” i fiT 2 BF M f=Ta i firzyiar el
TERILSNTz, §F0 2 FEICK. FRARLCHAREESLET LT
JALESELL. KYBREBMNADEOTVERES~DERARKME
FESL RAH o

O LIBEREKRER A LT= 100Gbps $iT—2EEEDY AT LHHTT100G
TOER IRV EE R ERE F T SoF (Sensor on Fiber) IZ DM EEFE
ELT.UTESEREL .

[T 74/ EAR R E i)

- PR 28EE. HESAKETOEBOHEEREMELT. RES
Y/ THz HEEEEERBEMIZAN L -ER- LIV EEDH
EREEICRII LTz, £z, X SRR A ICE T 2R BRMEL T, Xk
D LTE ¥ Wi-Fi EOT—2EEEERRL TV RTOEERER TIE
%3 BTEETREET D RoRoF (Radio on Radio over Fiber) B i DBAFEIZ
BFL.IVEHR  SRART TV EMGEICLIABERRESSE
DI EHEADEREERIET D/ —DAbEF DS BB ImE R
DEFEICEYILEz, ChbDEFFIZRY. F 5 HRABIEEL RTL (5G)
LUBDN BEMET VARV T = DB EICEE LR SE BRI
ML DIHHEZERL -, X TTANBIELEREELTRMET IR T7A/E
#R B ffi(Radio over fiber; ROF)Z S EILL . ZHZ EmE AR EFERELS:
90GHz HIH T 74 /IR M LR Lz,

- TR 29 EER. e BRIBMEEERRIZES 20Gbps KL EDY IR
RUL. XBESBEOMTHUI7L U ADBHBXELTRIREN =,
K12, BERMEERMTOBELLS7 07 BREEISELHE /S
VIVRZERT \A R EEDREHRIIE SR 60GHz BHROSHRHBESRNL
EHRBFHTOBIRICHIIL. ECOC2017 [ZHRIRESNT=,
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- ERR 30 FEEL. PREBKEEY I X TELTSEILT imdEiiTE
FALVf= SISO (Single Input Single Output) (2% 40Gbps BIRD AT E
N BRS — LU RGEITH R ITEER TR IILEz, E512, KRR S EHIT
RV 100 SERFrRIILEIYEZ 10Gbps BAT7A /N ERDOTVT)
VOEERL. TYT A0 ODRAERAEEEEL-LEERKE
BEMELEABEGEDODEBEMOBEICRIILIz, KERE
[&. ECOC2018 4> OFC 2019, ZLD1BFFHEICIHINSN =,

- RHTEEL, EBiERMEAND 100GHz LLEDLEHOBER UTC-PD
FRAWAILTRBELUY—FEDEMEIT LIz 50GHz g7
WAL L—$REEIZHR LTz, CORE(L CLE02019 DHRZH/MHIC
BHEINZ(—8, SSUILTH RO RAREEE) , S5ITH - S ELRR
BIEEDER-ERZI ) OHMTOTMBRR T 7/ EREHED
50GHz 7FAJEEICHBARELZY VT IV - BRIKEE TRk iE
AW EIC 2x2 ZRZEZOZELEMOESEILERSIET 90GHz
HHRIFANERIZEY EEHEEBZIERRRBEED 80Gbps 2
DI BRSO — LU REHFEER Lz, BETIMERRITABEST
DELERAE MWP2019 4> ACP2019 DIBFARTITHIRENT-, §F1 2
FEEICIEFREIFE 100Gbps ZTHBR - - B4R — LU RERHERK R A
HTHB,

[ - S RBIK/ D)y REHT]

- R 28 L 100G 7Y ERERBFMTEL T, 20Gbps fRDEIRIEFZEN
TFANANEBLE=RYRNT—H(2B0 T, BEFELERYIVE A TRELL
—HRBEERANDIETIERRIED 10 /7O LT DS RZR YR
Z&E.50 U EDRBEBE~ZEYREITHHEMEHRICER TR,

- TR 29 FEE SHERBIERERICLETAR—RDIESERE - BHE
FEHAEEITICLICKY ., HI-ALEBREM B S REKE Z(THEL THE
LTWBESIZ, BB PLERNRUINGLEE AT LOEBENTES
CEEFEILE, ShIZKYBSE 500km B X 55 EEE LRV T—2
L TBEHLEMNSEE 20Gbps IABEBIESERIETIENARETHS
CEEREBMICEIILz, ChoDKRRIZEY. 5§ 5 HRBEEESRT
Ly (5G) LIBRON EHEBMET VAR T — O DB EICEBRLLLHE
B NTRESL D IR FEZ Rz, RBUR(E OFC2018 REF R X GEIFARXL
TYRSA V) DRy avIsiRiREn Tz,

RO ERAREDEEATATERHSERMEE Y T RTLOHREL
T T > TE 100GHz #R - B EREE TR T /31 RO E BT
ERSUNTHN= Y RE M EFRALIBINE - SEE2RTZNAT L %R
FERAWL., /29 FEIC, ILFAT7-RILFE-REBMESERLBEICK
DiLt=,

- RE 30 FE L. tHR RS MR 100Gbps (25Gbps X 4 FrRIL) DABEZLE
BAARED—EZIEEFIE L=, AR, ECOC2018 [CHRIRENT=,

- SNTEEL. ROCERREDEEAT (7 OERALIZLZERRMED
KAEEILELT. 90GHz SV REMRIC LD 50Gbaud EHEIRICLD
100Gbps Z#/N\A TR THATED N - BIRNAT YR BEERMTOBE
[ZAPIL. ECOC2019 & INFOCOM (Demo Session)|ZRiR&nt=, 570 2
FEEICE, ERNBRLIETEREEAELE BEBROYBZZATHE
EFTBEIBTLF LTIV EIR— LU R o BB i E TSI R A
THd.

OV RA—H—([Z%tF % 100Gbps D EET — Ao E R UV ERBENAE
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12349 % 10Gbps DT —HEEDT I ERARITHRD S EBBKIMICET
5. EFEESICIOHRERCERRRAFELTUTERRL,

N=7HIL—FLRTL]

EFEEDLLET V7L —F L RTLOHESREICDLEADEE
Y#AHERELT,

- ERK 28 D, HEREEEERIC 4 EOERMBEML—F P RT L
FRE. ARZEOMHRMERIIL S OEFER T —ILNHBRE#RZEL T
W5, BB THRRLAREESEEEBZALTL—4 T REBME
B DX T7A N\ —T L (RE 5km BBE) & BLTIESERETHIETH
EBRLICHBELEERR/NMRTHEIKRES 3cm BEOEEAHOBKRHE
IRl BEOERAEREOSLI-L—48AIT—42% 5L . B
ECHRADAIFEBEEL. AL AT LD - AT LDEMEEHEL
BRSETOIOE— avEERLE,

FRL—U T IMKPEOHARELEREL, TR 30 FEE. IL—2T7D
T INIT—=ILEBOIL— T IR RKEERICEB TR I 7/ ER
RO EBREFADBRIEEEL., 90GHz HERDEY R G ED R
WREEREL. VTN T—IVEETOEEBERER AT LOH
EREACE IR T—4EmMBL,

- ST EEICE, EERERERAL S VATLONSERELT. E
EBEDNLLETITIN T EBEELREEER, I7 M/ \RYbT—
VEGREL—FRATLOBNEREHEL. LT RBTSUEERTE
Ltze EHETIL—27 KUA ZETOI—ILRRERZRIBLI, X7
TANEREAWZIZ7EILARRY, ERUIBICLIEEREREIL
PEBEARGELAV . RO RGERREMALEZA I 7/ VEIR
DRATFLDTA—ILFRERICHEYIL. TOREINE LR EEICIBHFRE
LTRIRSh . §M2 EEICE EHL—FEOFSHENET 520D
ToTTREOBRABMEAEICETAMRERIRAHTHD,

[BERT —HMEE RS EBBAR T 71/ VBRI

s IVRA—Y—ICRTEEET —AMrEHMTOERRIMLEL T, FHEA
K- REELERMECEOSREE —LFIERMEEAEHEE
BEEHEITKY, 100Gbps MDH - ERNATVIREED AT LOEED
FEIHIRIIL., by ThrT7L 2 X ECOC2019 [THRIRENT=,

 BRBEREADERAFEBRLZIVEAYIR—ILOFIARIIEL T,
RhFLFEEBEESEEL, TR 28 F£ETR—FIUMHITENTEE
DEILHNEHNICERBISN:)ZF7EILVATLDOREREITL. BEK
BIEICBITETHOFEEDRELTHMELL-,

© ER 29 EE (. AN LEEHEAPTIT), h—F I miERA S L E
L. BEDOEHEHKREZAL- 0GHz ENEERERES DG
LEHESROREDRERIZERLZ,

- TR 30 FEIX. B D 90GHz B IT7 A/ NEREMTEERE T H2ET.
NURA—N—D)— - SEBHERRLT 7 /NEBREMERREL.
20Gbps ROBFEREIILIVEZ ERIGEL T HEBEMEHEIIL. SO
ELUTEZEEEDLEEE 240km TETTHILEHRBHEIURKIZE
% 1.5Gbps DHRFRBODRBEELEERRICKIIL =, F-. KEERIE
- BROBEBEEHMEL TEEHESN. OFC2018 NREFHXGE
HRRMTYRSAVERI) DRy avIsfiRasntz,

R ERERE]

= HT7AIVEHR (RoF: Radio over Fiber) ZERALI=L—4 L AT LOEKE
|ROAT LGEDOISAREMICEL T, BELFBZEEBLTLD,
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T H BIRFALFEE No.2

- ITU-T SG15 [SHBWT RoF VAT AICET 2T T4 A ERERERET
FVELTHANGEEZET>TWS, Fik 30 & 11 BICHEEXE
[G9803 J([HXES GRF)NAERIZEESh. SHMTEEIC
I'Radiooverfibersystems | &l & D TXEThR (G.9803Amd.1) AR ILL 1=, S5IC
BEEICHIT7ANERERVER - - EBRUL—ARICBET 581
X E% ASTAP [ZTIRadio—over—fiber relay link for indoor communication
systems |ELTEHFRELI=,

KT RAERTE > CELAEBEREMN . SREXTRRKfizE
2. ASEAN EELOMREEZRIELERELT /A REMDILE LIF,
ERELVIUTRMORBICRIIL. ZLERRBTORIURRIE
Entz, [MTEENSFZIERDELI-ERDOHERHETELEL.
EEAXEUYT A AOERMAEAEEZEEL. FF1 2 FEICEUY
TFTIAADTOREZATEREL, LoV T EBEDREBRIEZERT S
RAHTHD,

OFEZLDBEICLY. T N\UF-0 NURIZKDIRERZEMFIAREMEL
T UATFEREL.

—————— 28 FEFE ——-

- KIRRZEMAMARMELT, BHETS1VFyTE2REL. BERE. LH
Bk, B AL DFFEE R, SOA BV a—)LE R - ELz.

CRRAZERBARORELLEERLETV. KRUBHHEOBEZESE
ERL, ML —Y—Z B ELERRKRBRBREERL. BZ0EH A
MRIRETHDHEETERLT=,

- BEAEBEDOT LA ERBEITE FERETHIELTZ, 1081ch JL—T 1>
JRBRADEHKRRBFFRETRLLEREREL. 3 SUBLUTOE
ERETRIRERYEBREELEREL -,

- N —EBEHERMTOEERIE. IaL—av0EMMEORSR. BE
=T 40T ROHIHEREFRE. BIUVAKBRES DIREICRIIL
<o

—————— 29 FE —

- KR (1050~ 1300nm) #H/3—7 5 iE0E 100nm DJEFHEGT 1 VF
T DIERIZREDIL , BEIE 140nm (TEVEEEE LB AL SEEE5
ZENTEL RERFICBWT. EFRUN AU F VT EH LI 4 &
BORREALERBREFRFZ LIz, L—HHRIT 500kHz U TZEHL., KET
FHIE R OL —FRIRHEORE L&Y FEYIYE Z BRI 200ms 23
Bz, EBUIYEB X AMHETL (SRR EITEFEREMELT A
BEBICESTLATEICHET DARBEBEST H-ODE KK/ TA
—AEBRELMIZLT=,

AU FYT CEREAERR. TLAERBREREFEFMBALE.T Ay
R-0 NUFDOKFERZERM 1000 Fr/LESEEBIGEIED AT LDEH
HICHRTHOTHEUL. 4K BB DEES LU 2 RERICHRYIL
fzo COREIL. OFC2018 FHITIRIRIN . MERRHITLN. BLDATAT
IZiBEisntz,

OEZLDEEICKY . HERE - ARFIE S PREEREMELT, UTE
EHELT=,

------ 28 5 ——
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- BREAERHTEHFE. ARIMVRIEEEGIE, SEERRERA
YF T HIEHOEREIC LD HREBERFEL -, BERAEEE +100MHz H5S
DATOE A BEE S fuxa 51AZRIRLT=,

* PPLN (Periodically Poled LINbO3: B #i5 B RER=A T B F o L)FRLY
=L FE RN BY S 1ENE 28 (PSA : Phase Sensitive Amplifier) 0D FR#EIEIE B/
EFRBLz /MEREREREAIEEREFARL. RIS EEREEL,

s MEEAREEZAVNHELCRYIIL—TEE(TOrAF)IZ&B 46
RGBSR REMETEEREL,

—————— 29 FFE —-

19 AUFSYTITIRIATTRER Y A A DRREBEH/EL . MHERBINE
BEEREHEICHONT BRELEEL = IMHz LR O F R ELS S E
ERBICEHMERSEDHIEITHETI. KEKEE = 1MHz LRDREE
FRBL =z, T, BRUYEB IRV F U B 76ms~88ms #XR1R,
RIHERIAAICKY B SN AR MLERIEE 20kHz ETIZHEEIESHTLY
BT LEMERL,

© SRS AN) VO EEIEER ., B S A AL ER . FhEE LA 4B EEAER D — A BRI
&Y, FAREEENSAN) OBIRBOTONMATEERSE . i
TERERICKYRIBERIIL ., E# S ICIEIET AR IR FHEEERRAL,

OEZLDBIZEY, HIESDEIRMRE -T2 T DI=HDINE
SR HARROMERFEEL T, UTFEERLIz. UT. 55 H0 F
EA0ES )

—————— BEE —

- BRIEERAIZEFERL - —DORERERESRRA(VFUIEBRELV
LT IBEAEIR S | M AR LTz, 45152 E L= Ge/SION R 1EEH
1R LT, Si HERIKEEFELT= Ge [T&B pin BZHFEF Ge-PD (Photo
Diode) T.ZXIE 06 A/W ULBIURER 1 vA UT(BERE
80°C) M LNEZEEEM LT,

—————— 20FE —

* BREI PLL (Phase Locked Loop) HffiMEAFEL T, BELAIFEER
EEEEL. RRBRTEHE. HEHM., RRRHFOAERFEECET
HEEE B LTz, CN\VR 2B THMEARBICHEET DRETEL—
FEHL RIEREAERAREBEDOTOMATER L, RIRAK
HOFHIEERED. R EFREEICET HEEETME LI,

CRESEZHIVTORTLORREELT, HEAFULOERENBLN
TWBIEERERL. EREMICHLARBETH D EEHERLT,

CRERBTNARORAFKELT. TNAARDERBERIB LIz, BIREER
fzo FEARL—F OIRBRIFL (L. L—FEFEFOREIZKYZERRIA
Ho BFEBT/INAADEFEEL T, TIA(Transimpedance amplifier) g
34GHz Ll k. TIA 745#9 30dB #RH L 1=,

- % PLL AT IWR=D LT INAADEFEELT, Ge-PD (Photo Diode) D
HEEZRA . BERBELRB T HIEHEZHSNIUTz, I M
RIALEHROAMMEERASAICL,
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- L ADC ZAWVWTE—MESETORLMEEICERRL., TR 29 F£EIC
RELEZILTVALIZEDEE-—MEEDRRMASHEEICRE A8
THHEH Rz, 51T, BAMMERADERRICHAAH , ATEK
REABREHIETIROFEEHMEFTolz. T, BRELRIRAKEE
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R RATEARIE LO HREL T RRAEABEDORIRERHMOLEED
MLEELTOL—FHIRBEDRESIE/ TA—2DOREL. QH HHT
FANEECL—FHIRBHOHIRDBRIERVORIRBADRY LD
MFIDEIEERMELIz, ChbDHREICKY ., I (Fi9BEE 10s) RUE
HR (1 R BRI E S E T TN 2 MHz, 48 MHz [ZHHT 52 &
I2RIILT=,

FREBEZAVIVRTLELT ABDHRPLLUVRATLESZS2UMD 19
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VT BIET EEREDS LB IV EERTHEEDEEERET
HHEEERRL -,

- REETNAREMELT, SIOxNy HERETSvhT+—L, YA,
BEUTILI=ZDLDE/)DOVIEETOEREHEEL., SioxNy HiK
B%. Si-OH, GePD —(AAEFEERIBEERL -, KAAKEERO@ET
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