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ABSTRACT

In this paper, dispersion-managed optimal link configuration with the repetitive distribution of the pairs of residual
dispersion per span, in which optical phase conjugator placed at midway, is proposed. It is confirmed that the proposed optical
link configuration is better than the conventional dispersion-managed link for the performance improvement of wavelength

division multiplexed channels.

719 =
Dispersion-managed optical link, Optical phase conjugator, Residual dispersion per span, Net residual
dispersion, Pairs

M OB ol A A2] & &AF (RDPS; residual dispersion per
st AF AAT0] FRE MA o] BA
(NRD; net residual dispersion)o]] T}t ej=%1 WDM

o 23 % (WDM; wavelength division
= Ardel wak Jest AY AL,

multiplexing) A& A|AElTF 28O F 714 3 K& A

2AH0] & ALz &Y 2 FH[ (SMF; single 2 AFolME Ao FA Y R
mode fiber)of| A} FAE 0] & Ao 55 Uo7]= x4 719 RDPSet A2 o]2of ztzto] 7= 7
5 £% 24t (GVD; group velocity dispersion)2t 7 ®.5 = c}2 opce} A3stst DM 232 F|otst
B AAol g =S ZAATIAY AANI gt
Aot F3 &2 SMFo| R4t B4 3R (DCF;

dispersion compensating fiber)S F7}5l= 2AF A o]

(DM; dispersion management)[1]2} AA] A&2 &7t

o]l OPC(optical phase conjugator)S ¢ X]A]7]= 3 <

II. WDM M& 2l39 mEal

& d TRl 29T A4S AlSst fio
[31.[4].
DMo| Hg&d AN A AN A

*

corresponding author

24 A'd x 40 Gbps®] WDM A& A]AElI} o] 2
gt Y4 Y3 PAS I 10 Yepct. 13
19] 2478 $A17)(T% 2A71Rw), B30l $1xI3H
oPCe] 9} metulel 5L AlALY] M3y AT (3]}
[l M2t S megsteict.

582



CH.1
|

PRES Mo

T N

e

FTS

—

J8 1. WoM A& g3 =

20000

LTS

15000

10000 -

//“\

5000

1-pair; 20

u- —— e

-5000 - ey //W

i e B e

~3-pairs; 650

10000 | -

-15000 | M

~T2-pairs; 1300

Accumulated
dispersion [ps/nm]

-20000
0

<

10 15 20

25 30 35 40 45 50

Span number

a7 2. WOM H& Yol 2o o

AR 37 37 2= soe L oA g
(OPC; optical phase conjugator)S $Al 02 Ayh A
S A o S 8 A4 257 e skl

SMFO] 7|} mtetolg= thaah o] L5
q- T)’_\“)\E] 74]%\‘ L Ogp = 0.2 dB/km, ‘E‘}\\_} 7%]4\‘ : Dgywp
=17 pS/nm/kIn(@l’SSO nm)’ H]}I\jag 74]4\_‘  VsmrE T
1.35 W'km(@1,550 nm). £+ DCFQ] 7|e} u}2}to]
e o2 2ol sttt &4 A
dB/km, &4t A% : Dy = -100 ps/nm/km(@ 1,550
nm), B]A&E AL vy = 5.06 Wkm! (@1,550
nm).

I 1914 5L

A

apop = 0.6

st 27]9] RDPSE B35 oF
slo] BiEal 22 12 3,4, 6, 122 519t ®at
2E 9hE Z20] tiste] RDPSQ] Z7]+= 20 ps/nm,
200 ps/nm, 650 ps/nm@} 1,300 ps/nm2] 47X & 12
sttt oflE &°i, AEst RDPSe] =7|7F 200
psmm2t1l st o] 5& 3% ¥HEAIAA ZF [E §b
T F2EAF| LA} Sth A2 XS 4719 FA|
JL7F°] RDPSES 25 200 ps/nmZ T2 o=
47191 &A 7F9] RDPSE -200 ps/nmz E L A]7|
o, o] S 39 ¥hRA7|= 27T He Aotk

T2 29] EAF 98 (dispersion map)< §H2 o] 1
7N (1-pair), 37 (3-pairs)@t 127} (12-pairs)?] 3 2E
e Aoz, 7247he Z2F [E g J=lofA] Fdsh
371¢} £39] RDPS7} 12§ Y=, 49 8h=at 1§
YHE &= mjglo] o

RDPSE 2 7l9] o= 1355 I2|dlo] ¥HEA]
7l 4% old B35 WA 22AIZ A7 e o=
= WDM Afi'd B/to] g2 vlA 4 Utk mabA
2 AolM= ARt AE FolA= F(positive)

HA| 2E5F S(negative)?] Y571 Ho=2
5 FEONE 80 ¥Esl 9F o
& (°]S PN-NP2fil B-5)9F
O $% % (012 NP-PNE £2)2 719

z for

- \d
fo g —

o

T

L

2

o]

10 qz
1)
= dz r

)

Mo r

H

ol

rr

O
r

oo
|a =8
L

uju

2 L
°] 0 ps/nmO]| 7P7FA] :
A& F3M FAE AP He mBIsk=
NRD (net residual dispersion)©] 0 ps/nmof] 717t %]
th. 22iu 247 WDM A2 9] ok 5 st BARS 9la)A]
o] NRD7} 0 psinmo] obd T 3k ZErhe 2
o A2 S5l elstat

& dolAd= AR NRDE A7) s A A &
Al 27t (span #1)2] DCE Z10]o] 732 £3] NRD
S Z-&ste WY (0] ©o]& pre-DC (dispersion
calibrator)2} $hH& AE-3tgich

W SN 5 85 A4S A5G

2 1o
M
2 d

=
%

o rlr

. AlZe2fo|M Zot A HE

%= A& 1j2E] (EOP; eye opening penalty) 2 Al
A= B7lohs 4% 1 dBE 7IRCR 3t 5 1
dB ©|5l9] EOPE 7= 4158 441 50| &3t
Azt sty Of 32 & AFolA ast Ze
RDPS %4, RDPS 7|2 £m3t DM 2 3o|A] 1|
dB EOPE ¥Z o = Z| AL} 2|0f YAF AHo] 2

7|5 UErd Zlojch

YutAl 0 2 PN-NPE RDPS 2357} ¥HE5}
7} NP-PN Zeuc} B4 o] 94siths 7S 4
A& & At} Eot HHEE = 5 37]°] RDPS7}
650 ps/nmO| I 0] So] 2% (& 6% HIE)u} 3% (&

rlr
lo ox
g Jo

583



St ™M EEASHS| 201949 =A &

49 vbyo 2 st YAdH WY S4S I
O A5G o A o 5 S A
—l——ro]'7'“ OéE T 9\11% 7;\]3 %‘}(‘)_1061- T 9\11]:4'
L e o o e e e e s
10 & Minimum, w Maximumin PN-NP

— & Minimum, < Maximumin HNP-PN

E s T T

% Y L | | ¥ v

M 9 7 N -2 vv ¥ ¥ e

$ 4 Yy | v.lw L ANR £ LYvY

5

: . L asdNNEINRLARNN)

= x-axis;

Q 0 4: 20, 2: 200, 3: 650, 4: 1300 psinm of 1-pair [—|

c 5: 20, 6:200, T:650, 8: 1300 psinm of 2-pairs

s 2 9: 20, 10: 200, 11: 650, 12: 1300 psinm of 3-pairs [—|

_ 13: 20, 14: 200, 15: 650, 16: 1300 psinm of 4-pairs

g -4 17: 20, 18: 200, 19: 650, 20: 1300 psinm of 6-pairs | |

- 24: 20,22: 200, 23: 650, 24: 1300 psinm of 12-pairs | |

[%]

= L3

= -8 il £

0 A i

LAl - LI S Rl . il LT IR T
0 2 4 6 8 10 12 14 16 18 20 22 24
T2 3. YA M He
References

[1] A. Féarbert, C. Scheerer, J.-P. Elbers, C.

Glingener and G. Fischer, “Optimized dispersion

management scheme for

long-haul

optical

communication systems,” Electronic Letters. Vol.
35, No. 21, pp. 1865-1866, Oct. 1999.

phase conjugation

and

A. Chowdhury and R.-J. Essiambre, “Optical
pseudolinear

transmission,” Optics Letters, Vol. 29, No. 10,

pp. 1105-1107, 2004.

Link  Configuration in

J. P. Chung and S. R. Lee, “Pseudo-Symmetric
Dispersion-Managed

WDM Transmission System with Optical Phase

Conjugator”, Information,
5968, 2014.

Vol.

17, pp. 5963-

H. B. Yim and S. R. Lee, “Compensation

Characteristics of Optical Signal Distortions in

Dispersion-managed

Journal of Information

Optical
Randomly Distributed RDPS,”

Links

with
International
and Communication

Technology, Vol. 8, No. 1, pp. 37-49, Jan.
2016.
[5] X. Xiao, S. Gao, Y. Tian, and C. Yang,

“Analytical Optimization of the Net Residual
Dispersion in SPM-Limited Dispersion-Managed

Systems,”

Journal of Lightwave

Vol. 24, No. 5,pp. 2038-2044, 2006.

Technology,

584

[l g1
=R

==

=]
[y

PN
=]





