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HAR 20 HEBRERNERAZ —, EMEZE T AKEHEHERX, A EITHEEREL
BEETEM. AETENMAATEFRENELMS . EEBIAR. KBRHIEERRERH
RESE, DURGEE MR TAAERFERENBIAR.

11 XEEEmE
111 RFBENERHES

FAFEE R IER AT AMERTFIBOEEARE (HRAERE) RBEHER, ¥
FIANSAE O BATHERERE TR . RFBEEEHOBEKEENEOIX, mE 1.1
B, BD0.85~1.6pm, HARHETEEL N 10"Hz HEE, ¥ HROMBHER 10°~10° %,
T DA £ 2 Bt b P Ol £ SR L) B 3 10%~10° £% .

5 "

MR K e S BB B
/_H 7 4 N A N /_I—\ e a e X o . 4 . N

(1mm) (1m) (1km)

13#% (1nm)

b33
l L F T i % oo f .4
m o 10° q0° 10" 10° 107 107 10° 10° 10° 10° 10* 10° 10° 10
am ae (M) K
S e A TR TR WY TR NN AN MY SR AN N
(HD) g9 10 10 ¥ 10° 107 10" 10° 100 10° 100 10° 10° 10° 100 10° 10’

11 AFBEFBRKERE

1.1.2 XAHNEKIHR

B 1951 %, SIRAARMBIH THE - RAEFEERE (fiberscope), B F HFHHAK
WEERE K ER. 1953 4, ERBEFFZBARBR T Narinder Kapany, FF&H TAELSF
Y. ELNEFEALEFRARKR (FTKE 1000dB), FoikM AT I6EE TR .
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FEER S FARPOX AN, (FR A AE BN I SE I 2 A W R =K = (Charles Kuen
Kao). BT 1966 4 7 AFM K FHE WA (GAHockham) KK T (HTHIMKIICE R
TS MELIBI, IO T HEE AN R LS BOCEE AT RErE, AT A
AR RHAT KR SR, IR TEGE AR NESEH (IO, miiET
3 A R ET O AT e,  BUANGREM BHRSE, IMAE LB, e et
FHIIRFERBALE 20dB/km LAF, XECEHEE N CAEGEM EER. @EBRE KL,
R RS MBS A HI R, A F, BEHEAT —MABRERRTHNESL, £
RETER T, RehS—umtik. WESBRHNERER, 1970 F, XERTEBEAF
M= B BE/R. F%E. SUCBIER T 8T RMEHZERAA 20dB K4 —
B — MR A T AF . 7040, BRI R AT AR A Z 28, X
PR E LT N A TR (R SR 5 MRS T2 H 5.

R R B A EATEAE B ARTE BRI R R4l 7 T 88, MRS T EXRI R
2, HEL “RFZR” MRS, FHFBRERET 2009 FHEKE TURYIESL, KT T,
i EFRL AR A G IR, MTE “FIOLEAEP AR U TR EFE” 3G T
SR . FARA R AR T FEGEE, BT a5 IEE S, MR EMAEE.
HIERHENA TRKKIRE, s BREARM T 7THEEA. JEE RN R 2 SRAEE KK
SRETERT, RIEIEEEM, it 8 CRIhES T ECRES, BRABRKIHA A EFE
WIERAT) . BEETTR T LB f BT RS, MERBDCA M. KRR
FERI AE . S ERAR ARG & 28 LAY B S 2N T REMFR TIE. R8T
1996 -4k h H ERERAMER L, GBEFBTIORERK. 1996 F, FERIERE S LRI
BT 1981 4 12 A 3 HRIMEFRRS A “3463” MAMTEMELH “EHRE”.

BOLBRAEBFEOCT BT EF K BIRBHEAR, FEEXFHIRERSANE RS, F
A WA A I SE . AP X R R EE NS RASE: 1974 4, XENRERE
R TARBFE LT HIMEE——CVD ¥ GRATIARE), LRI EHFEREIEE] 1dB/km;
1977 4E, JURSER = A H 2 s s 15 A 7] JLT R A5 s Zh % dik 100 J7 /N 3 S 80%
%, MINA THEIESSHMEOLSE: 1977 4, R LB KT EFERAEXREZMFHRAME
F, #RA 45Mbit/s (GERAE 672 #).

1.1.3 XFBERRAEE

BXA R, MABGEHIRBEFIELNT 4 MRENB.

H—ANEHR 20 A 70 FRYIBIR BB, FEMR T AR LR ER
BENBM R/ NEBRIICARE REN R, £ 1976 4, HAHRBEIEA B MFCTHRFET
F%%] 0.5dB/km. 1979 4F, HAHREIEAFWHEIHBRFE 0.2dB/km L. HET, BELEL
BAKHFER 0.17dB/km.

FEANHR 20 D 80 FARMUEF S HF RS (PDH) WA KIZBAMEE L. XK
BT B, BA bl BB LS. BT PDH RAR SAXT A RS, A EHR
GO, ETFHEEBATE. AR MEWTEE EBNEELE, TE#ITM
KHBT. BHESHEPEES, PHHITRPHEFE RS (SDH).

=R 20 AT 90 FARMBEFRERBENLMFEISHF RS (SDH) B4 KR HI R
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R KER AL,

1984 £, FE JURBEEHIFHTE BT T [P G S e RIBII. 1985 F3%EE
FhnEDS (ANSD AR$E DURBEHF T AT H i 24 [F) 20 W A AR, P e Ot [R] 28 AR
H, Fdnsz MRE LML (Synchronous Optical Network, SONET). SONET &%) H xR E
FREMEN AR REZE L bR ED, ENKELR LB EE. FRIOEBAK
BHXAEER, BRTEFRERER, W5 THAEENORS. EoAERRE X ERMH
BFABFREFZRANME, TR —NEMIHRS.

1986 4 [E b HL 35 B i % #1252 & (CCITT) FF4A B i SONET Fr#f, Bifi 5 82 1338 in 2Mbit/s
A1 34Mbit/s SZ BB O, BERAER ARG, e 2R J7 SR W 48 8 B 45 7 TH R A5 b T AR
6, BIHAAILEERT — N EEMERE — KRS FR G SDH EIESLZI T M4k
1T EES%Y, dTEMRERLR. Fatketlr, ET8 T REmERES,
SDH H0t R RFRELIAREEMLH, AN, ERAME A RERZE LI,
SDH H#AMETWSHHBEELE, BARENRE. EEMERFEES, OAM MkkxE. H
&, B VCA AEERAT BTN, KA RIEELK, AR REBR K22 R4,
Tok i N 5 PR K

A AR 21 LR, EARAH (WDM) BfE RER&NRBEMKER L. b
EHRARBEEMMERARE RN ERRS, MHABNSEHTACHSBEEMEHBARK
WBR: HRFEREREREEIL 10Gbivs B, HTFZRBEFEBERNRE, BIFTEHN “HT
B I, NS EATREIERIEE A, JFEERRENNBRE, tFaEe
AR AR M H S NE . Eitk, WA 7E5F A RS RIE, RERENERE
AE, NP RS —EBRARAE, BT HAEEFEESME T EREE RS,

MK BARZMEERBESHEE BROLEE, 2FHBE R bitth, #—
REFEBZHCANIEM, BEFERBTE. BEHIRE. XA WDM HAR T LU KIERE
VP RKEEAE, BERFEREEA. HAR WDM BEES E—KEdR. hEAEEERES
ERBERER—FREE. Aid WDM 4 AR RMIFART S N: FEABAFRKGE (5
) AEFFE—DLA L, BoHREEGa. X, ENMINEELENIE REERXAH WwDM
FEARMALE Ein— SBEBMTLL T, TEAEHh k.

WDM HARMEN—FM RS ES, vTLLEFZ] 1970 F4], 78 4BUHBAN K, 7€ 1300nm
& LR 1500nm & LK, FIH WDM SR SEIL A X T AA4H . ¥IHIHK WDM M4+
BEEHOTEMNEREHOWHR, E8 WDM BEARAKEHREEME, 1987 4 Bellcore 7
LAMB-DANET #ElIH FF & HE 18 MEKEIER WDM R4, HAEFHRMEHERE 1978 £
K.OHill AN H X KIRBRE I FOCRBEN MY, 7EEEAE b Meltz % AT 1989 F4F
WS B 2SN GITE B A O6HT BEOCMIEE AR, IR A 4P 6 sl WDM R FHi R 3k 75
Rt E, HEHBESEME] 100 2L L. 1995 4E, Lucent i 8 X2.5Gbit/s B+ E
RAAZERBATH. 21999 FH# WDM SLHLRZK O L LI 96 MkiE. LB AREA
T 2000 FFEFFEA 160 NMEKEIES ) WDM RS, F N IEER 10Gbits, H—RF4£
WEREEREN 1.6Thivs. HET, REDER “/\Y/\B” TEN, EELEFEXN. Xt
FEGECHAREEGRNEETFBR. M 1999 FERE A1 8X2.5Gbit's WDM RLE IRES
B KETE, MZIEHZEKER 32X2.5Gbit/s WDM 4@ E RS TFE, HE 2005 4
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3.2Tbit's AR BIELERERRE LEEFNITE, BN ERAFBRNNLHLEMS. B
F WDM REHERMETFHSAEMME, HZBh Ui EFEMET BNEZEFR.

ULEER, TP M4 MK ABAT. kg, SaECh IR E KA RS EBR{E Bk
REHNEENER, HEBNNEREARER, 8RN RS REEITR. AMEE.
Nk 5588 774518 2 J7 TR T HE I . WDM SOR R ER DUBRMR ARt E R 4%
BEBAIE, FEHEA EFERT WDM HE. AR WDM HR7ESR B f&Hise I KRR,
& RA LT LLMBERM . BN RERESERBERERERERNFRMAR, HR
RETRBEPERTE, FEARENTRARELARUMORIBEHAMBES, 26 R L)
JRIBERG/H R AR TS, RIEMEARBIFET BRI AEBRAEEERR
%, KIEERCEMMEE LT BA; ATLEHNENE R BESHERYE, AR
B XEME S AT AR St B IR T R R R A I BRIBECIE AR, hn bR v s mi B A 4 O AL 55
PR W ASCIAER KR RIGA MK B B); 7T CASCHLPRE MR, Bt 4% A 7 1
MER. JifeiZM 2%k PDH. SDH 2 J5 KT —REF el B AR AR, EREMF R IES WDM
P28 oA/ TR AN SR RE ST APIRE 155 RIPBESI 5555 R . SRk P A B 3K AR I
KRR A BA, 45T SDH & WDM ML, TI7ECE K HEEIEK R FEKLE
WIZZXRRE, LT SHEA . B%. BATH. S, &8, RVIKRE. EERESF, B
— AN ARTIRL B8 5 N 55158 N I AE K R A B AR IR M 4%

REE PIZEL 55 B TP ML&5 HIZK SR, —/NRIE. SIRHEME R EEE, &
BRERH R BT HIEMEE (ASOND, KM MBI E [ SIS HOL ML . XHE
WROEBRGFLF: RAMBNT REH, RIUCMXFERE, RBETEFHAE, BEREM
PR As s SEIAR LSS TREEAMLET K B3k, MTTFRRE4ERA, JFE AT AR
HERRAED (AP YR O MRS, B TEURIRR: R PR AR E R IR RE ) -

BEEORKIARRE, MG, RAMEHIRE N BRER, Bk 2, REUE
AR R IL T T 2.

12 HFBERKNERRR

FEAFBEFERET, 1EABRCBIR L RBINERRR L, TR ERN R L
MHEAHRFEESL (AR LD , BT RAESMBER, JFaERT SRS,

1. SR, HRAERX

F1.1 RN R IR AR LB
il W (B $i#E (dB/km) ERAR GER/Z)
" 1MHz 2.42
HEH S (02.4/9.4) 60MHz 18.77 1 800
i 0.85um | 200~1 000MHz-km <3
LSk e ] 1.31um =1 000MHzkm <1.0 200
L% 1.31um >100GHz 0.36 32 000
Jeet 1.55um 10~100GHz 0.2 (2.5Gbit/s)
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B A RS R TR E R BRI RN (LAN) , BE B R M (=100Mbit/s)
FBEN (MAN) DARANL . JEF4E 1280~1 620nm (T SMNEEL, BA 6 MERME O,
KRAFEFSEREAR, X6 AN OMNER EPFRTLIRHELIE 10 000 MFE.

%, BELERERFSERMIBEARS, E£EMNEALEE, INMHERARFLET .
KL BAEMBARRRI AT HRE S T RKEGEENBEARZ—. RAZBERBATT
UFRSF A TR, SEFTRERKNEFRE. BiTHAFROAERAERFTESEH
(WDM) . XE48EMH (OTDM) FxiE4&E A (OCDM) . {H OTDM 1 OCDM HAEAR
RE. BRAMTERAFEEESEH (DWDM) HAR, Minmr#EREKNEE, HFHLTH
FEWFHE, §RAAARE DEARMBKERBEAR, LIEKER SRR ER
XD L+ Toit's, e —FFIFH OCDMA K, OTDM £HAK, #int&K+ R % (B
ATEREIAR] 432 5 864 REH) FHA, EiL LA EFRH R EBITR.

2. #HF/ . RBEIEEAK

BAE, WA SRS B LR FE RN SR RFEEK, b 0~20dB/km; G SRRk AE
RAEAERRBFE RN IR, BHid bR RRFEET RS ERAKT. FrLLAERE RS
ATCAVRAD 4R S, — A HEBEE T RERAME R0, EAEENEAUEHERKLF
SPEES. Bl ERERRAHS MR EBORBAR, AI{E 32 #Kx40Gbit's WDM RZEHIEF
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