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1.1 AFEFRXAEGHELI ALK

1.1.1 edFa@fEkEape

S HELP SRR URANTAZH KM ES XAFR, BERNREE . KER
KAmERCARLAREE, HTREEARSHME(KAILZEM#HE . ORERER
ARBWE TN LLEWE KWBERFEL T AR EEIRER#TEGRAMILE
FRIBRME IR,

1966 4F , EEHFXHEREM L (K. C.Kao)EPIEE & LA ET B +0ZELHX
BE——(ATHBRRATETES) X CNEE L8 fE 8 T B Y4516 0 15 S i 44 DA 52
BYCGEBH e, R THEHERSANERGSBIRMKES) . FEENEMEEH
B T HEEE AR BISFE A T BB, BN 58 B A sl 4R &l , N A GE MR 22 7, AT LAE O
HHERRBFEMED 20dB/km LLTF . MWSAHRE L HeERERF T E% 7 e e,
HFFEAE 1000 dB/km LA b, 1% FEREAE 20 dB/km LA TR 6L, BOA M R AT R 0] &,
DIEWELEBEESWIER T SEE - CENERHEMR 2 XEWRS WIERYSE, r X
XEHEH A BEHERM,

1970 4F, & E R T BB A RIS R S SCE R IR AR, B BGH B AL 2 WA TTR 5 (MCVD 35
il SR BB A, A E AT BB EAR BN AR, BRY
R TR AT H & AT RAE JLKRK, ER Y 20 dB/km, Wi LA /DI Z JSERIF T .
B EEEIEN T RSN AB RS T ¥ sl 5 ANBRRELT B2 ad THER,
HELR LR B T SCBUR ERA R L W B G Mk, RO EE RN ERLHERE.

1970 F L G A F R EERN AT BEHARMET KENATED 1, HEHE >
XKL K EEZ LB T AMIRER, A EEEARSE THREFEANHARE,

MIEF R FEREEF,1970 £ 2 20dB/km, 1972 F££ 4 dB/km,1974 4 1.1 dB/km,1976
452 0.5 dB/km, 1979 4E £ 0. 2 dB/km, 1990 4E & 0. 14 dB/km, B £ iF A L F K H 5

FFERPRME 0. 1 dB/km,
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MIELEHE 1970 4, EEN/RELREMH B R LHE— RAEZR FELE TENH
IEREE A SRR, M A BRERB T AEMNRERG. EREHERIMEEY Ha
B JLTT /NG ) 5 R 45 AT BOG AR A LR 0 4 A B 5t N B AR RO A8 (DFB) LI B B T BF 8
FE(MQW) ., I EE WA MEE PIN R - RER BB THRE 0XM -V IE
FEHRE_HE APD,

MR EERER  ERCAHERARA B AR ERAN CERRE, U RRAE,
BAHMBEERBRBEARAMEEENERWER, W THIFEBERENPEEIRKER N
b R B B B B R K B R 2K M E ] (PDHD 21 % 4 %1 (SDH) B 56 & J& .

1976 4F, R EAWRF 2 KHFE T HA LB DL ALEHFEFE RS, BRH 45 Mbit/s,
SkBEES 4 10 km, 1980 4F, BHOLL EE R G R AL (140 Mbit/s) . B F R ERF &R
SR IAE TAE. 1990 4F, AL L8 (5 R 4L A B LB B (565 Mbit/s) , I FF iR #EAT
BEYBA MBS E R EKHETEFEHIASIRE, T H k2 H 2 887 F & R (SDH)
B ARERME. 1993 4F, SDH 7= 5 JF 44 7 F L (622 Mbit/s LAF ), 1995 4£,2. 5 Gbit/s
SDH 7= & ARTRIMLBT B . 1996 4F,10 Gbit/s i) SDH 7= fh# A B 4L B B, 1997 4, %
A 4 8 B AR (WDM) # 20 Gbit/s #1 40 Gbit/s ) SDH 7= SR B BUE B K58k . s,
EXRMFESE BREKBEFEMHETEEF AU EERBERHTRE.

L 1.2 SegrafEk R

1976 4F R H7E WA 2 KT MG IR K 48 S E UL @ F AR Z BB T Rk
MAMBFHER. G CHEFEEARTWRIH LT NSRBI AR, TERKM 0. 85 pm
AEF| 1.31 pm M 1,55 pm, FHEER ML+ LB R EIILTF LivER. 5505
F B M 325 FO R AU b BT R, JEEF 48 S i T B, 100 P Y8 LS W 7 O A0 3 A T 3
SRR E TR, HE— P EEE AP EAN, N FHRIGEIAFLBRCATV), N —
REFEEWEMBIZMLFHEH. ARTETC R AR R HF AN EBEE, LAERF
RGO R R 215 B 2L Al B il Y SCAE .

B2, 1970 SEBIBAE B AR HA 5 30 S BN E , (OLL B E R AR MBG TR IR
AR . R SR TR AR E R B LIS BUER, X—JLEERAMNBREU
RILIBESRERAEEENIL., Rt B LA & F 5 H 5P b UR H#
AW U AL MABERKENERANEITFRAAA . FHiL, BFEFEEARI R EH
AT, TREMERAFE ERGRBE T mARE.

1.2 AHEfs60%L5 A

1.2.1 SEHF@ERR R

MEFEEZ AR BN TR R, B E D FEAbIE T B L, B RA T 518 LR .
1. BEEEX
M BYF, — R OE kR 2 ARG A LUF B A2 8 1 000 {21 iE % . BR BHETE



#1% ® # 3 -

A BBEMHERERER,. B - RAF R &S 24 ANMEBNRKRELBE I, E
LG G BIL BB A S ER B ETIE BT,

2. PHEIEEIK

KA EARBHERZBEMTHALAREA DX 0.19dB/km LIF), XBELKK
B (1. 5 km) B (50 km) FRA T S ZHHHBIA . HHEFEEFINEHRTKE .
THTRERF EAAMKERELRALRE BT EFERT L.

3. REMEREYT

RS P AR RESX#T . BA FRAMTE"H &, KR EEERIT.

4. BB THREENE

A BBAEZHAEMRFR CFEELEBRAZEHBESO TR MNBE LR
W, TEBAYGEREETHFERBEG TS EE AR BAEBMME BT E5R5
BB RMEH,

5. RN EREETHEIEP

LR BER R R BE AT LA R, AT LUFE K R S 4R,

6. EHERBEFE,BENMBIKE

g RN BRREAREMBERE -S4 I F M FERBRPILFRBRZR
ROHAZAEN. B HBEEMEE T HEEDY,

1.2.2 SeLrdfse i

HH A UERBTFES . BT UERERES ., AT EEFEM. T HEaim S it E
L, UREHMBEERASE T, BBA T EMH. XA ETLREEMAMEANEE
M, BYFIHR IFALMARNFEEAR., HEEFEREMNATHSENT .

(1) SEAE P, £ 15 22 BRI {5 P CRni B PG 28 K 35 £ ¥ R D't 4 R0 B85 1 BRI K i 9 M
PRt SENALEENWRENER R TR . F4 R TXKMELUTHIL).
FFLRGEEM NS BRIE BB FRRITERE EE A R EROLR RS RREET
BanfAwm AT R ERITZMBBIAR T HRAMGE, LY ER B . FHRMT
H AR RRGD .

(2) B PR R B 3 LR SR R A0 3R L S e 2F UK I L oh 2% 18] 6 47 v el AR R B

() ALRBEUMPTLRMAEMN; TWBRMRLE. W) SRT. W5 . KEMALE]
RN A S Gl R G R B AL .

4 G F A AN, 50 5H WA WA EEA M, o] 2B 3 B0 (&
W AT RIS ) M B AL S S S EABL M R AR RSB HFE X RS

1.3 AFEA 4 %G K RE A

Bl LB R A AL A A E RN A EERM BN,
BT B S B BB, 2 B 2 #EAT IR L 78 B0 B AE B B R )
k. R H T HRTEARKE B R HET R EH SR ENENRRELSREN,



c 4 - RHBREHEAK

A R B S ALK, H i B BT R AR SR E RS 5 BER XN (M-DD), XEFE N
BISCIR B 5 G U AS 1E RO AR R M OB B, BT LA S O 2% 14 A 28 4 B R LR I B0k
FBEEEFBEET LB\ EENE,

WA BB REWA 1-1 iR,

LD APD

BREA | @ @— = |
f GiE l
HL BB IR
&) )
MR RER

-1 HBENFBRERSE

ME AT LA BT Rl 15 R A Bt R %L DL e 5B LA K.

HRXVIERIEWALFESHBEANAE S HFHBEERIEE S RRRE M T
AOLETER B . LA L B IR IR B &5 A R R LB R S MBI G . R A H
I AL AR B (A0 38 F) #EAT B/ B0 e, 5 M BT 15 5 T i R 3% DL o 19 0 98 2% 14
(LD), Wl LD i X HiEH FE K. MARFES I I N BB RE -1 EE”
SRk BB S ACO7H, RS LR E BB (RE.

JEET £ BRI T BE R AER B B R X HLOGAR S, DU AT 88/ i 1 28 (4% ) 1 38 38 4% %1 2
JCHEMAL ., SRR G AT R aF K AL LR E B 4

JER ML D RE R FE OB A 2 i ) L7 A AR R R R B O R S RO AR S I
LKA ERE A STETRI AR S e ULt 6 A 2% L O 8% FIAH ¢ s R4 A, Ot
R A% BRI O . R BE U , JE BRI BT 15 5 MR B A I i SR 2% 5 L i AL
i L S ML AT 3 B IR UE R M E R X R R T — KB R 2.

1.4 AHFEAFOLEL Y

JEEFEAE A 1970 R IERS 1640 1L BAR(UA 30 Z4F i E] . EX A BERE AR T2
FEEFHIE T ARG SR FIEROAR LIRS 8 5 R MK ARG TRHEARER. €
BBV BAE A R EERER T, LA EAENRIFFEA 20 dB/ km, BB £0. 14 dB/km,
oA TAETAERA WIS EREMR R 0.1 dB/km; Y K7 55t MR JF 45 #910 MHz » km%&
JEBIBLAE 1000 GHz « km Ll b SGIREFMNITF IR B4+ R 8 LR RE LR &
UL/ GaAs BOGAR R BB ER R ETIRIE 1 ZR LU E FaikJL+ T/ i 545 R ik
AMEZE TR AIEBOLE . SLEEERERKFHIERERE, A 1976 ££11945 Mbit/s K i
FIBAER 10 Gbit/s, 1985 4E ZHICLT 38 15 R A4k, 1990 4F BB 647 38 15 S g R AL , 1T B 7E
BARE ISt SDH St @ F T AR Bt A &b

B2, JREFEME ¥ S R E R, B T % 25 38 15 1 H K F 38 40 47 (U2 H 88 0 i
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1. B EHEAR(WDM) .

BB 4 E R LB A — R IE L R i A 8 LR R R K M6, LA BT KRERERE
HE. EREREXR, HETDRASHE B RFEERAOEE, 10 A A A G HFREHE
B A — T M A JC LR AT G B, T 7E B2 WO A 4 B AR R JLAOL I S BT, o Bl A B &
Ao R GRS B WL,

AUBEH, EHEANXBERRAENASESESAESE. DLFEL2HIILMHER
MAEB 50BNk BRS5EER  ARER SO U R FEEM 5 RiEH%.
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AR, BN AR EEHRERARE AN SHEEREN TR, ERHE TR
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BB AT EE S , SURAE K0 B SO & B8R AE SR RBE AN EE T, I
FA SE #E 9 18 ) 7 Bk (4 FSKLASK #it PSK) XF Z #H 4TI 4l 78 o , 18 i e eF 55k AR T
FER BT A TG A M Tk, £6 B4 35 MEDLR A L #TRM S 25, RE10E
$UG B RSRORAE B AT ORI .

HTHRBEBHEEARA WA LT EmAR, AT LR KRR &KL R EE
(T2 10~20 dB) , R BEBH AR B4 LB MILE.

B %2 2% B B4 S TR A0 422 O A AR IR B IR B 4% 1 B O, AT 2R T 4 B A (BER BT (TR
+aE MAuIEFEE, FNTEHFTREMSEZM. LA RiREMPETF R Ek
R LIEAE RIFMICE, X B E R N KR RIR A FFEE .

3. BREKXFERS

ST SEELER SR K S B B K R A, o A IR R AR AR A O B AT
B8 A 3O R B B B R RE . B EE KB /T,

R &M, BAY LA K 3.4 pm BB IR MR, K ZE 107° dB/km; & B X
ALY IR ISR B EE R 1072 ~10° dB/km, & BT HEE /N F 1072 dB/km,
RRBE R RIIA 3 A TR . MM AL ERE PG BERSBIIE.

4. HEHEAR

BRI FBOR o A4 L B AR, BRI B MR T, IR IR B R AR
BB CIE PR LM S B RAE— BRI B MR E A B AR AR 8 B T AR
ERHBEESEHE TILAERE—BERIGEEE 2R84, itk XI5 eBEBHIL%.
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5. XIMFERE

BEARBA, TR HBRA 10 2. 5 Gbit/s RE MG ob 98 BE 29 3400 ps. % Bk
M )E, B AN EBEA B Ak R EH LTS EME TR, kR REE—E
RHAKREE KEREGRYLEREE,

GHIRER, BE AR EE BB RN, 518k rhAS 245 A 48 BL S, HOE Bk vh 58 BF
AIKA LA R, BIAT BRI F Rk . UL A OKF Rk oh AT LISC BB K A B W4T 1S



