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Dispersion-managed Optical Transmission Links with the Random
Distributed SMF Lengths
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3 9124 TNz B2 Ao} (DM; d1spers10n management) S 2 &3l 7] &2 @A 2= 3] - (SMF; single mode fiber)2] 2 &
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[Abstract]

Optical phase conjugation combining with dispersion management (DM) is promising technique to compensate for signal
distortion due to chromatic dispersion and nonlinear Kerr effects of single mode fiber (SMF) in optical communication
systems. However the fixed SMF length in every fiber spans usually used in the optical links with optical phase
conjugator(OPC) and DM restricts the flexible link configuration. The goal of this paper is to investigate the possibility of the
flexible configurations of the ultra-high and long-haul optical transmission systems by using the random distribution of SMF
length of each fiber spans consisted of the optical link. It is confirmed that the excellent compensation for the distorted
wavelength division multiplexing signals in the optical links with the randomly distribution is obtained in case of the shorter
averaged SMF length over all fiber spans. It is also confirmed that the control method of net residual dispersion suitable to
good compensation is postcompensation and the extent of net residual dispersion(NRD) is -10 ps/nm in DM optical link
consisted of fiber spans with the randomly distributed SMF lengths.
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A Bl 2dEo] e ¢ B= FAHT (SMF;
single mode fiber)& &3+ 3 &3 T (WDM; wavelength
division multiplexing) ¥} -2 t-&5F F ol 9lof SMF7} 2¢
A B2} (chromatic dispersion)< -2 3HAIE Al&-3t) [1].

= A A
EZ SMFES] =44 BAdste] A% 7elE 527 fal o=

B 7}t 34dH 52 7] (EDFA,; erbium-doped fiber amplifier) 5
O FH71E F TA7IZE ARESHA HW F A5 HYo] S}
ako] Kerr Efel] o] 5k H]A3 A2, 53] 2p7] 917 W (SPM;
self phase modulation) @/l 2|t 213 sfjFo] F-r}H o= A
A F 25 FAE Y% AsARIT2] AF Ho) dAlH
(DCF; dispersion compensating fiber)E SMFl| AF})sl= &4F
A o] (DM; dispersion management)+= SMF2] A F-2Fof| 2] 3t of
IF& FEsH= W F sUE de] IR AT3],4]

gk AA AFEe St F 9144 7] (OPC; optical
phase conjugator) & 7] SAIHTE] OPC7HA] =X of
=9 A5 o] 2 ERS OPColA REHAIA W A] 531 (OPC
FE FAWANE AFAA Bdshs 3 1 s A F
AHERE ol e} ndE] gate]l o8k o= KAt 9 7R
&ef 2] Aek[51[6].

53] DM¥} OPCE 23t 7]&2 A
gk ZA-g-ollx ] v E RS A

7} zte B2 A A1 OPCE T4Ho = 3 3 gy =5 &
Ahge] v EAE AT 4 Aokl B2 ATE SE B
H A} [7]-[10].
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Mool

o

Iswey  Ipcrz  Townz Incrr lswrz
SMF ' n(‘|~" ' T ' iop

EDFA

T8 1. 24x40 Gbps WDM && A[AR F=

Fig. 1 Configuration of 24x40 Gbps WDM transmission system.

463

‘(SMF.S

,DfF.G [S\IF.H !Df A3 IS\IF.I

span #1 —»l¢—— span #2 —»| |€—— span #7 —>| |«— span #8 —» [¢——span #13—»fe—span #14

SMF Zo|7t HE S 2Esk= 2

=
2
o
5]
o
ou
m

Il AlZHI0|M 2EE

I 12 B =Rl 2 E 24 A x 40 Gbps<] WDM 2
A"l o) & 913k FHE A e] A EeIth OPCE T4
o2 Ak A% 8 (former half section)¥} il Af 138
(latter half section)] 7] 73t 7N5= 5 L3tA 7712 748}
QAT OPCE FA 2 i b 3 deo] # x5 tiidl
7VAA SkaL, AA| o] w4t (NRD; net residual dispersion) S
AA = precompensation¥} postcompensations 217} & 2]
7V o3} 714 & ol Q& DCFE £3 73341717] Slate] A
W A 3o M= DCF vkl SMF7F @31, $7F Hg 3]
o A= SMF the-o] DCF7} %2 319tk

7} A% 8] 7l TA 7S T35 SMFL] dol= ¥
T2 0 2 60 km, 80 km2} 100 km 2. 37}4] -%- 5 sh Pl H =
= ndasldel = 7F wihalf) A5 T o)A o] SMFe] Hit
Zol7} 60 kmQl -%-olli= 771 SA +3+ 2] SMF Hol=
30, 40, 50, 60, 70, 802} 90 km ZF-ol| A WA 7}, SMF2]
it Ao]7} 80 kml 7-5-oll= 77 A -3+ 22te) SMF 4
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Z12] 3L SMFE] B3 Zo]7} 100 km¢l 9ol = 770 A 77¢
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WEISHA it A el e =5 313l

K= A 1] SMF] 71E} hebnH 52 tha) 2ol a1
¥ gho = magsielth &4 Al agp = 0.2 dB/km, 4%
A Dy = 17 psim/km(@1,550 nm), B8 AG vgp =
1.35 W-1km-1(@1,550 nm).

Z}y SA 7t} 54 ¥ RDPS(residual dispersion per span)
2 SMF 3t ol Adaglo] 25 U3l 50 ps/mm= 713
313tk RDPS9] 2742 DCFe] Aolo] =4S F o]Fzl
o} wheba] ZF 9k S R o] B A o w9 A S Al
9] 3 67) FA 71242 DCF 40] (1pe) e 13.1 kmE 114
Hck 8o BE A 7742 DCFE] 71E} s e v
3 2ol AH grow RAYSISIE E4 AT apepe 0.6
dB/km, T4 A1 Dy = -100 ps/nmv/km(@1,550 nm), H]X18
A vpor = 5.06 W-1km-1(@1,550 nm).
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(DFB-LD; distributed feedback laser diode) % 74831, g
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Fig. 2. The EOP as a function of the launch power in the
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optical link with NRD = 10 ps/nm.
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