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F1E AHEE#L

MBEAESCET AR LR, — S Rp 8L 0 3 dly — B U2 1 T 5 KE 5 0. A AT Pl
I AR GEEERS . KEEEERA TIE. SREDEAERE B @R M.
A Mzs. Ll (CATV) MZNDEHERMEEE BM%H, WLIE, HiDtLdEES
AR B R E RN TAZ —.

Bn4y, RAXEEFEAR R 505 P4 1A% S RE R A5 J5UBE A7 2 08 1) 3L 4 e LLAL D
MBI SRAG i R IS o A5 B EE LM “RFEEE S, BUET 54 B4
FELIRH .

L1 OfegribfE R 8k R

111 AFBEEFRAREREE

R FE4YE (RFRGCET) ARRCBAE 5 AR 7 AR JCT AR . T IRLr et
PR, AR AR, BAEC R T IR lE A ¥, k. TEMEASEE AT
15 BAE N 5

WG RBGAIEER K Bbr, —REHEEAmH, —fAAEREG. AMMETRZ
ToLR HLIEAE, R L FOE A H 2 LA A R B TEAT ), T FL R A R T, LA
AL 1-1 . BRI, Jogk il s Bt s BE A JUBDK B LT KYE N . dil
FIREL R G, MG AR S BB R IE LI K, BT LLAA— B EER R K 5 i S0 1) R
BAE A B TREEAR. MLl E T AT A8 R T R ok, 5704 d A
fRRES, LMK AEum %, SREREE, 4N 10" Hz 8. AR AL S Hul {5 2
B <07 Bokw 100~10°f%5. BTGB A TAEBRKEE N 0.85~2.00 pm, X
FH ) S g K R 0.85 pum, 1.31 pm, 1.55 pum F1 1.625 um.

JAF IS S R AR S E A AL, FER A =, AR SRR B
B “RADCAHEAERAN . AR EMARK. M. E88. Mot
ME—RIME . ET I, NEFEGEH LT B A

(1) @R, TR RS RSE, JCIES B E B, 7Emd
WETE. RGOV BHENET, RIEFBRBRIER.

(2) BHTFHAMERBFERIC, BLOME 0.2 dB/Akm LLF, [ a] LA K (s £
GREEES, XN TR TEMEGRMAER AR . EXH T AEMHETFGERS, SBOCE
HINFEEHEARZE, TP EFERTIREZLAELAE, EE ETAHE,



2 XFBIZEAEME (5 30R)

5
30 nm 4 106
03 HmyaT At 0.8 pm
3 pum 104 E 1.7 pm RN
0.3 mm — 1012 : EWF%
- =k ) .
S Al i ok s> e
im0 i — ___*__-ﬁ&%ﬁ@
- Wy (Hr) ) Ay e,
300 m ~ 105 Y (MF) i
i C K TR
30 km {g: - K iji(ﬁ
3000 km 10%}- l l
Bk HE (H) g fEWmE —
1-1  HREEHS SRR

(3) Jeetfetm 2 RFBIFEIEET W, JeREJLF AR AR, RUIEAAFAE S &Lt
ZIMES B, IRMEREIVT, S, REEL

(4) ST P ETIREE DRI, O H TBR B AN i s L ) R I B B A
A E G AR TR F R BT I0, PRfE—SZORE R S LA EE 2+
LA

(5) JeLF LM RSHAN, Mk, wEettdr, w2,
FEAER T 'L, R, DEMTH M.

(6) LR EERERaE, WALERM. PimiR. AT KIE, &R TR,

(7 e RAFEPIHIH SR, WRBIREE, WARAER.

[ et Y6 £ AR A7 AE LR 3 s

(D AT HE AT, A WA]EE 5 RBK R

(2) HAHPERBAEBARE RS, TEHBE.

(3) HEFHI i M ERAERIA . B,

NizfE i, JeFEER LR, MEAE - ERE ERRRR, EMARRETERE
MISEH. & 1L1AER 1.2 A5 TIeer SHsE. B JLAME B s s v LE B AL 2T i
LSSV VAR R

ETH. eadERER,

Fz1.1 kFS8RL. KRSHFEIER

A i EHTE A S (dB/km) T4k PR B/ (km) B e sk
KRR LA 4kHz 2.06 1~2 Jifl J5 i
4 [+ 41k . 2 1 MHz 5.24 1.6 Ji{E BOTE
L [R) 4k e 2 60MHz 18.77 1.6 JfE BOTE
BB T 40~120MHz 2.00 10 5k ENR7 R
BB LT =10~100GHz 0.2 (FE 1) ~0.36 (3 2) >50 Jifd 1k

VE 1 26BN 1.55um R .
2. MR KA 1.31um M.




£ 1% heFEfEL 3

®12 AR RENASZE

HGEFHE K A ER7iey
(L= 27 AN e i SIS HEPUEAS . Ak R AL
Rp, ERE TRHL TR, MUESAUR. AR P AR

UL T M RBRIEIR S, AEPEHIES, R

Wik A7 42 T WL R AR A A

AP, LR CHTEEEERE, WEXKE. B5H%, (BRI HYC(E kg
JRAGH) . & JEAAKATSER . ARG 2 1880 iR NI, A.G DURIFFTH —ANa]
DIAERT WGP b, P B 2 oKEE B AR IX vE B ) T ML B, LR R F R s I 155 75
IR BHO G, ¥ TR DG E i BE I 5 AN RS AL i 2 2o, S Bl LR JE 8215 35 6 Ms
SRR, XM RREIER X ERGEE. HBEERA R B ARA RS, AL
JRRA —: —REWAAEER . SamERDCIE:; REAREN. [REBFEEME, B
TR ERER .. KEEROGEE.

1960 4, KEAME (THMaiman) K T H—SHTFRSGEE—A F AL
¥t (Light Amplification by Stimulated Emission of Radiation, Laser) fZJLT#FJIR 1. 4>
T N RER AR T M4 B R DGR IR 2 - OGS il 4 B ali . 7 i JemUREUA N, L
P ARATHER . ML AR B AROEE, BRAEUR. BCRIK, RNEEERRE
A .

1962 2 FARBPOCAF HIL, AL ECURSE A R TAE. 1970 45, &R AE
i FIELL TR S FABOLE, AR E YaIR 38 T At .

1966 4, FFELFERIEHK R (CK.Kao) MR Fipk T H IS H WL A el (5 &4
GRS, EH O R R R SR 3R 2009 i DURPBELAE AL

1970 4, EEETAAN Maurer 55N & RWHE I BRI R 2L, HAEBKHD
630 nm Kb ZERL R EN T 20 dB/km;  [F)4E3E [H DL/RSEE % () Hayashi 56 AR H 206 R %
S TAE) GaALAs XU R4 N a0 G 8 o IE A2 Y6 AT FIOE 833X W5 N R SR 1 ] B i 1,
BT T LB R FHE . B 70 SEA0K, 6 1310 nm K B, T ERABMOEE 4 dB/km;
fE 1 550 nm K b, % 020 dB/km, CHIEHIRE. SHFERN, ARECFEGERER
SEHAE, AT LRI A & B TR K ORIE (GBO6Es. ROETRE) RIS .
RIS AR G R Y TE IR AR A AP BEIR & TR N AR SR AR () H B, #5840
REAFAE 2R A 7 B T RS AR

1976 45, [ P42 A A A AE TR 22 KT HghAT T 5 B3 — AMEMIEE B4 110 km
) 44.736 Mbit/s JCAHEAE RAE M LR, G M SEHMEH T2,

KLHEE 70 EARVI T T I @ EHARNHT, 1977 &, ERHUHE R} 7 B 6]
B e A AR R AT S R A . B 0.85 pum K EE N B2 BCh 3dB/km ZRGLT. 5
KSR BT . FRRCAT LA ROl fE W % o

1987 FNS, RS —DE7RKEGEG RS, BN, 2K 250km, (L
34Mbit / s {55, JCBRART .

1988 e, [H NGEFMASE RN i 2R A7 5 DR L .



4 HABIERAENLE (F 3R)

1993 4, FH 5 HA. £ EH = BRI E XA RO IEA T, 2K 1250
km, fEEEZ 560Mbit/s, R &AL 7560 4 HLEg, AT R KD H KRR 2R 15 £5.

1999 FEFRE 52/ T “ P\ ” lfE 5 TR, K% 80000 km, W 1-2 fixk. &
YEABA EFKEIE RN ETEEMN, FREYCAEGEKFELTHEM.

L 4

GLLid

A
as  wwaw 830 T8 Lea W4

....................................... . _ 4 ‘ 'V a4 |
‘L‘L, Il
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T T A,

AAg e m P R.l'
LT 2= il
ﬂgﬂnﬂ i‘
‘,‘ T o
i
B2 B\ BGLT M B

EAE, HNRREMIRI—R AN MAE B E AR 35y, EEEmm A, .
PR OGREHTR " SN, BREGESIABITZH P, ARIEAZ T R P I 2 A B % G
gk A5 B SN R. EM S ERIE s, B RGEE S 155.520Mbit/s
4 mE| 10Gbit/s, Ak F] 40Gbit/s, 7k, HEIL 160Gbit/s H1 640Gbit/s [1)4% 4%
AF I o

TS FAR R At 5 R A FUE kA R T — 398 Fealdia 40 4, JeLrdfs
IR AT R AR R MGE : HoR EARKE B, WERe (R R M 4kpEes) ARk
m, NHAEEARY K. B H #AECEF A 0K RE AT LORLRS 3t 23 4 YA B -

F—Mr B (1966~1976 ), MEERBHFFT S RE N FH A FF AR . EIX AN, SEELT
K (0.85 pm) KEEZ (34 Mbit/s 87 45 Mbit/s) SZHEOCLAIELSE RS, LH2EMmERY
10 km.

BB (1976~1986 ), LA A& i 2 M AL 4 e & AW 9T H AR, KODHES M
R K RN 7EXANR, 2T TR 1.31 pm. fE4EE 4 140~565 Mbit/s [
HROLLATIEE RS, TP 4ktEEE =4 50~100 km.

BB (1986~1996 %), LU KA EMEKIEE A HAr. SHERATFRFEARTR
FIEF A ZEIX/NETHA, SEELT 1.55 pm BEEA BDGEREME R . RASMAHIEAR, 1&40
HERTIA 2.5~10 Gbit/s, o 4kLHiEE B A& 100~150 km.

SEVURTEE (1996~2006 4F), T BRI EEFHAR, Hla, BAERMWZEEE >
FH AT 552 i % A F1) 256 X 40Gbit/s=10Tbit/s LR 25 6 Il {5 Bk 2.

H AT AAIES 238 M BOLFEE REMBEAMIT R, 20 BAGTRIFME: Bow—
—HR LT AR A & Thivs UL b BKEE—MKIEE AT km; AT HR— iR




#1¥F AL 5

HIAT O B REfL

BRECM R . el fE K EL IR 1.3 Fis.
£13 kRBREXRE

HAGIHEAE Bk G BIE AT K _ERfTbRkT

1880 4F EEADURRIT il OGERMEY, Bl b, 4Bl K0
1960 4, KEEYW TH—GLAEAMOCHE, FHIHT T EBEMEFIEHERILK
1961 4, HIE A (He-Ne) SAALRE
1962 ¢, il At A RO
1966 5, YA S HUB G SAE MR T B R T BAT DI R U 5L, I R EFBUFEZY  3000dB/km
1970 4, & BET 22wl W ARG A 20dB/km 4 SE6EF
20 tit4g 70 AR 1970 4, K[ VURSERZ M H A NEC 2 6 56 50l Th il F L% 1 GaAlAs BSR4 ¥ Sk
ok
20 42 80 AR PR, W e e, KOHE A, JCLT S TR R £ RS R A
20 42 90 44K BHEDGLTIORS (EDFA) N HI GGG 2] T ¥ &%, P2 (WDM) RSk

SERERI BB A . 58 FEC IR EAR. B EBGMERAR. MRS HMFRMEAR, LLERAEMLHE
BRI IR i, HBL T LA 40Gbit/s F1 100Gbivs b4k WDM  RE R

20 42 60 AR

21 &

112 XABEREREZRIRK

1. AFBRERAFRE

JCEF AR R G AT LGS 75 5 th ol DRSS 5, T DURBE 3. B&. HdEA
2 BARN S5 5 2RAE B HATSE DTS RS, R A2 R 6 IM—— B4 3 DD
RISEBT A, HDBROE B . SRt . JeRIGR &M &L R, i 1-3
s MEERTET (Kig) M. AP LUURCEHEARM.
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A | REGLEER i ik
— WE [ bW sed i T S | tﬁ e 2 ‘}
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e P e E T e Do P B

b S

B 1-3 LR R E B

B 1-3 TR R — AT [ AR R GE, SO AL R S 45K 5 AR SGET @R &R
GEr] o = ANEARIT, BDEARFNL. JCARBADCENHL. SRS P BRH A E BRI
155 H OGS 5 I e B B AVOGE SIEACET MR B A . YU O,
H¥FEOEAS LD (Laser Diode) 5% /&)t 4% LED (Light Emission Diode) #4hl; JG4F£kH%



