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Abstract

The scalability of optical cross-connect nodes is analyzed based on the limiting factor of
transmission performance. The limiting factors considered are ASE noise accumulation and gain
saturation in the optical amplifiers, and crosstalk in both wavelength multiplexers/demultiplexers and
optical switches. When the wavelength multiplexer/demultiplexers crosstalk is lower than 25dB,
power penalty is below 1dB for the cascaded transmission of 10 nodes with 4 input/output ports.
When 10Gbps signals are transmitted through nodes with 4 and 16 input/output ports, performance
degradation due to switch crosstalk is dominant compared to that due to ASE noise accumulation
if the switch crosstalk is larger than 30dB and 45dB, respectively. For the single stage transmission
of 10Gbps signal with 21dB fiber link loss, the maximum loss of optical cross-connect nodes must
be under 34dB to achieve the BER of 107
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Fig. 1. Optical cross-connect node architecture.

2. ==} 34
Pragely) weo) Ael gk

9

ad 18] FEelA

WDM Ad% A$4E= B, PR d39d 4=
WDM #dsps M, J2l3 kzeoi §iEH xE F

Zol| 93] AARHEL}) =3 ASAE I ATo Ba)
7] wesh BHE Dol £8E AR
BZE\olA sk ASE AS AT olSEsiE

& 2939 A /el

7] 230 23|, 282 FAS Y34

[+] ha
-
A, T
/“X
[ R V3

i<

)



19994 118 BTFI2eH

o) ¥Abst wiald A 5
WDM g
ARA FAR
& BAk {dispersion compensation fiber)v}
vloln] Bzl AANfiber Bragg grating)ell 23] ==
8 BAFES gl BAbRAb) o3t JEFEAE B4k
/\L _/;\]]__o,] Al-ogoﬂ ;q_kf 7}_ __ol 9\14
BA S B o4 WDM AldSrt ZrkEd A
FA4% dengx 7S4S wAaks] el 3
5719049 ASE A5 74 3ok ol5Estel] 2%
A o)5 AR, #4H Pz iR 52
E sl gcl. WDM Adsv) Zrlsed 8 19 -
I i L e A L i e g o T B I P P
a2, B 2920 ) FolEejo i) w)
Ackgalr|et A dFsp)e] =] Hike AMEE
Al wie} ®Boh & &A4S 2 £ oloh w3l

2= 52

54 5ol 3ic.
A34E7} 27k A4y dske
zexe] pabe TRt B4

34

Z

A
ful

M

=
A 3

WDM Ad%e] 27k 309 25714 o] SEsfo
slal Ade olSe] G & ek F, WHFolA2)
R L I L BRI
o) B e Abfol Hrg A 22604 A
U e 4 ol olBe] AwEe,

Py ool QigY EEivh e
U545 dhasRd Sl S e A

#ZE7]o)42) ASE FE 4 Z7hst TR 9
RIS RIS VR {:7]—— aAsfof gl &Y TE
F7F Z7kEE a3 19 TR 3 doiEsbet
W o)) a7t FbE R, SRR 29Ae] 2
717} Z7k=]elot gtk Delivery-and-coupling 3l €l

FUEY 2907 FRAL U2 2L 2 F
PFg v SHag By £4o) kT = 9

=3 1 ES Zylof wel FHEE A50HE ¥E
= Ayt lElng wEidEe] gt wiEHAeR
it

m &ds =424
ad 2 v AZd ERelvle A 2dd

1.
Ly

Rolw glck BAFTE wm 104 FHEE A9
‘add' 2E2 Sl¥E3, NS k=g AR Fol 32
¥E 2909 drop' B A€ 27 2614

Pz FE7)Y o5 B =Y &4

[
GopaT &8

Zk
B

(1263)

BB SH OBUR 17
Lo WA, B4 920 208 Pi§ &4
B abe £ AaleNe TU HAY 35
712] o5 Gy BATHN] ko &AL, S

(o]

T

waysh, Ao F4A

e Se) A9 A
A5AE BAede

FARR ] B
+5dBm 22 A|j}EI ).

[UO

o

149 7Hgsteld AlAEl HEAdS

FAR Wzl Balk wjAdy Aol 2 dsh=
tha 7Pt weia, 5 g3he i
FEFE7oM Aske ASE 3He wEs) o|5x3E

(o3

o

¥

4, BAET 290Ast S DE/ATEsleae
3} o) gt}
o s 9 o]
pf”’{%ﬁ%/‘“”* i ety

38 2. FAsEer] o A4nd
Fig. 2. Transmission model of optical cross-connect
node.
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Fig. 3. Power penalty versus crosstalk level.
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