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Dispersion-managed Optical Links with the Uniform Distributions
of SMF Lengths and Residual Dispersion Per Span
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[Abstraci]

In high capacity and long haul optical communication systems, signal distortion is induced by chromatic dispersion and nonlinear
effects of optical fibers. Dispersion management (DM) combining with mid-spans spectral inversion (MSSI) is one of the various
techniques for overcoming this drawback. The most simple configuration of DM link is obtained by uniformly distributing the
lengths of single mode fiber (SMF) and residual dispersion per span (RDPS) over whole fiber spans consisted of optical link. In this
paper, the system performances in the uniformly distributed DM link combined with MSSI are assessed as a function of the number
of fiber spans, because the system performances in this configuration are used as the significant performance criterion in other link

configurations, such as the artificial distribution or the random distribution of SMF lengths and RDPS.

Key word : Dispersion management, Mid-span spectral inversion, Optical phase conjugator, Residual dispersion per span,
Net residual dispersion.
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4k Ao (DM; dispersion management)2} MSSI (mid-span
spectral inversion)= T B= A (SMF; single mode fiber)
7} Z&3= 2] 12} (chromatic dispersion) @} H] 18 & 3} (nonlinear
effects)ol] ©J3l] ef=¥= 3 A0 B 7]EE T gl
71%oltt [11-[7]. DM F HF=Q] 4] A AT 2t
SMFolA FA18 S 2o B4 Al 2he 2t B
33+ (DCF; dispersion compensating fiber)S F-7}5}o] A A
AL sk WA 93 7] A 2atel] o8l
Sdsieh 23], e Bl Eafol o) @ B AE o] 1
Aol A7 da, 3 B3 o5 (WDM; wavelength
division multiplexing) < A|Z~Blojl & w}go] &2 T} )
duith FA 5= F ko] gebA7] wiitel] B Adel o
slo] A HAFS A& 5 floke ©do] ATt [4]

MSSIE= AA A5z 2] 37t 3 YAt 3N 7] (OPC ; optical
phase conjugator) & 7] AEE= F 4150 ~HEYS wkil
AA RS =8 BAdshs 7]elth 18y MSSI= 2ls ¢
o] F3HA BAF 27121 OPCE T4l 0= =2 Bk} 4 4
o] ) =] ojo} 517] witell OPCE T4l o= gk itk H %
(FHTS; former half transmission section)¥} $Hb 2<%
(LHTS; latter half transmission section)2] Z ©|9} G327} Zrolof
k= SIS ZE=tt 6.

olgfg FAIE SHF7] 913 W o= MSSIIA= OPCE
HA| G F3ke] obd H2 €] 9IA| = o] FA7 = 7o) At
H131[7], WDM -5 ¢354 DM MSSIE AFA17 = 7]
=(8] o] A=A, 1 =] ARFE 9P A5 F3l v
&k ee] DM} MSSIE ZAA A28 Ad 5ol 7iA = AE
HAE Bkt [9]12].

DMo] %}-8-¥ 4 2] = (dispersion-managed optical link)<] 37|
gleb e 2k S -2F (fiber span)vith F2 5= oo Al
(RDPS; residual dispersion per span)¥} H&2 ZFwtollA 2%
F W AouE A o] F4F (NRD; net residual
dispersion)©|} [1]. DMR, = DM} MSSI7}F A3He 344 &
A9} 7| FEE F AFEE TAshE 2 S 7] SMF 4
°]9} RDPSE wAsH| {EEA]7|= Slolet o] 2]gh 7+ Wi
B 755 ] &4 qlvks o] ek sARE Sl |
=1 729 54 (reconfiguable)S A|2Fa}7] whiell thekst v E
A Fx25 ARG T 5 ok wEbA] 2 =] ARl DM
MSSIZ} 218 &) -84 745 915kl SMF o] 2} RDPS
o] Y A8} TA 1] 7 ST HxlAow
SMF 2]} RDPSE 577 1AW A7 Q1914 X 5
< ARFEISITH12].

W] L} Q191 X BF A A ARo] 48 SMF
Zoje} RDPS7F B A 7RlA F skl 2 (uniform
distribution) ¥l =114 2] /3 57}e] HlawE Fal| o] Folit =
SMF Zl o9} RDPS7} +d3HA| 3% = 7% DM¥} MSSI
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o] s vl Aol ARRSl] flste] A SA TRe] s
10, 30, 50, 703} 9002 T2 A 3}AT) 2 Aol ] AR 1
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2 md3 59k
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19 1224 A'E x 40 Gbps©] WDM 7 A| =817} o] & ¢
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TEE A ol & 732 T AE FE A ] A
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A A oF wpA a1k Z A F7HS Ale] g YA BE FA T
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RDPSE 10 = [RDPS + (150 % Dye)]/ | Dpeg| @1 W2t 2t
A 71l AFS1E DCFe] Aolel ¢]3l] 4= =] RDPSE
200 ps/mm= LGt A 7} F A 1kl A DCF Z4ol, 5 Iy
= 15.6 km7} Ak
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Fig. 1. Configuration of 24x40 Gbps WDM transmission system.
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Fig. 2. The eye opening penalty of the worst channels as a
function of NRD.
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Fig. 3. The EOP of the worst channels as a function of launch
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Fig. 4. Eye diagrams of the worst channels; in the optical link
of n = 30 with NRD = 0 ps/nm (a), n = 30 with NRD =
10 ps/nm (b), n = 90 with NRD =0 ps/nm (c), and n =
90 with NRD = 10 ps/nm (d).
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