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Analysis on BER Performance of OXC Nodes with
Power Equalization Function Module

FEI Yun-si ZHANG Han-yi DAI Wu-ju YE Ya-bin GUO Yi-li ZHOU Bing-kun

£ Department of Electronic EngineeringE-Tsinghua University£-Beijing 100084£0
Abstract Theoretical analysis on the performance of OXC nodes in which SOA is used as power equalization device is presented.
The power penalty of link with SOA is simulatedE»and then the impact of some factors on systemE£-including extinction ratio of
transmitterE-bit rate of signalE-spontaneous noise factor of SOA£-s discussedExfinally the BER performance of cascaded OXC nodes
with SOA-based equalization module is given. All these provide the theoretical foundation for the design of OXC nodes and the op-

tical network .
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Fig.4 Power penalty of transmission link with SOA as line amplifier
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Fig.5 System performance with different extinction rati€ a£@nd under different bit-rat€ H£0

£7aEAEBER = 10 °£2£% = infinitef>3£% = 15 dBEMES = 10 dBEXSES =5 dB

£7bEAELOBER = 10 °E2£°B, =622 Mbit/sEX3£9B, =25 Ghit/sEMECB,

3 0°TiTuI3pOAUpAY:, L 6000200EQ10AU
OOETTOAUOPERY Tui3" «EAEUAET2 2.5 Gb/sE~C
Ea»UuATOTa+EERTATPCT O£% AT TEUA NRZ AGESOA
UAX0 - ¢ -gEATUEY T2 1.6i£T00UENYETUT3OPE~CEA»U
LATO1a2EY%° Tul31ox+EUAETOPOAUO°TioU” 6£3» [-pA
OBEUTUEYOYEEAT» 02250511 £00TA« - 0+810A0{ £
3.1 #3.043 «EAE£2» 1~ T014+EPACE: 6

25 1~T01a+EpA0° T TATOOU %O EODPACAOR © mark j +

" «OAE®T ° space £ (OPALQATATO 1} AE” 6D Y Oy £SO pA

$OEOOBENAx -] EESHOEONPAELKULTAL Y AETR P £80
100100 «eAel éOOApAu(;l/zO EOLYAE-08T2ES Pgpan

= 2RoinP o EVP@We-ﬂ%um
“J_rBEJ_rﬁBAOApAEctAEOeEuZ» 1-i£01% 8~ aEQEOO(,

|£3

=10 Ghit/s
EAEUOYASUALIAE" (%0 { £

EOT0LA+E T1«Dj£60»A0yEEYT ~ OPATOAGAE j£0UTG
15+E0»0D 5dB E+£41AE"(%03-1yAE 3 dBj£0AEC2»¢E
HOEUPA £98000» °4 - CEA»UPATA1A+ET2 10 dB E+£46
ABAE 10-E+700' OUATTETO1Aa+EE+pAL AE (100U 2
dB ORAUEFUTA+ET® 15 dB Ex£31AE"G%00»0D 0.5 dBiE
T014+E -~ 03AE - CEA»UPAT+OE£AA0° TT1 0+02TATOOUHO
EOpAPACACTOBEN ! AEETESO 1o TO%OEEAE SOA PAA”A-
o143 ¢ +3E+pAO°TIECO»0ApA{ £
3.2 #3..+37 «E4E+2» 1" «EAEUAEPACE O

pETpI31ox+EUAE2» T-E+£40EO»UpAUGKOED B¢ T
25 [-£0y£OAGEEHOEO»G - TT8ORAUNAOEENL ! AE2T+3°0
“6£5018013E2» [-PATOAGAE £

“01% £ bEQE0O,” 36£HUAENOTOAEAEDOAUPAD®



260 0p 1

7o)

13 28 i

Ti°0” 6 £EUAETA2T 4 +TE+£60 BER T2 10~ °E+pA%OED
PACALI AETa2T4ii 5 dBiEEUAEUAG°Ti 0+0214T00U%0
EO»UETEBOT@Y0+3; ¢ +3°TYOESAE SOA PAA™A-pAO°Ti
02ECO»OApA £
3.3 SOA 2»1-08EUTUEYpAO°Ti

TOAGUA-%°, OD2EOA SOA x+T211 AE%0°4a06é-A"6
00xO£MPYUIEC ¢ LACAAOEEUTO T T3DOAUPAO° Ti j£SOA
x0- ¢ - gEA0SEUTUEY0»°800 4 ~ 9 dB 0B%AES £00TA -0
+3Ej 5 dBE6 dBES dB %oDPYAEAEE] SOA pAds0=T2
20 dBE%EEE SOA PALAET2 — 26 dBmE-CEA»GPATALA
+E12 10 dBi£

OET% 6 ¢ E%OO0BEUTUEYPAG°TT1 0200 6£p+AATA 5
dB Ex£31AE70%0T2 1.0 dBE6 dB Ex£4}AE 0%0T2 1.7
dBES dB E+£31AE(140T2 2.2 dBif

0.0
1E-4
1E-6
B 1E-8-
m 1
1E-10
L 5
1E-12 AN
51 >0 1 PR VI )
—40 —38  —36 —34 —az —30

Received signal power /dBm

1% 6 SOA WAOBEUTUEYNOTUI3PAOSTI
Fig.6 Impact of SOA on system with different noise figure
1£9BER = 10~ °£2£%Back-backE8£%B0A n,, =5 dBE»
4E%,, =6 dBEXES,, =8 dB

4 fanlpavgAa” «EaA” A- uADOAU - 0To

cYACYOEEAE LY AEYUCAAE (€96 pA OXC H%UpAPAYA
A2A” A-£2¢CO2E0A°xUL L AEYUCA j+4°  £47 E& Y pA%0CA
11AE°(A DACALI AECTOBENL ! AR £ERY Tul31ox+EUAE
T2 2.5 Gbit/sE~CEa»UTAA+E » T2 10 dBEPAPLTY: 7iE
OEOU SOA p¥2"3opApA ! AE%0CauAx+OAECEORA; |6
%UPAEA30 WDM pAL! AEELTLDOE]@COAATI O} EUTECU
A SOA 060@+a» 0exUpAvA2UEEY TPATOIET Y £

170D ¢ EOOpA36 Er Ay A2y Ey pAOo %O T T3TOAE
AEDOAUR»YTTfA» j££8” «EAEUNAAY 6 TPOEEO»ECT DA
Tui202C6 BER < 10 *£§pECEL EDFA °I SOA T¥lox+
0UP DACAGG0= - TTSAUELTOER T 11 AEHAO2COLOE " EYid
T°xT7 6p¥A-DACAERT 1 1AET2 2 dBmi£ 1% 7 TOE%2» I
EeY 11 AECE, 0 TAEROAGAEO& AU NAEY ORYAUALETUE-
CEVQOERXAERT 11 AEUAZY T-£FUT30DOED Y- LypAxT 6

HUpAEY022» [-£4” ToAg1eA£2x» 15 ToAg EOOYOU¥IEDS
OUEG,E OXC WUpapA%TA2EQEOUXT " GER T 11 AET2 2
dBm E+£4E¥%-1ypAUpaEy 12 21££0602E2 TgAg1eAL£0A
EUT2 10 , 6%Upa£60EeT 1 1AEOY A" 60U - 1 dBmif

1E-5
1E-6
1E-
1E-8
1E-9
B 1E-10
M E
1E-12
1E-1
1E-14
1E-1

1E-16] JilJ,

A6

§10 121476 18 2022 24 36726 30
MNumber of
%7 2»1-Eef 1} AETApAKLUpAYIA2DOAU

Fig.7 Performance of cascaded nodes under different set power
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