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Theoretical Study of Extinction Ration of Wavelength-Converted
Optical Signals Based on SOA-XGM

Abstract
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A theoretical model of wavelength conversion based on cross gain modulation (XGM) in semiconductor
optical amplifier (SOA) is derived. Characteristics of extinction ratio (ER) of converted signal under both co- and
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counter-propagating scheme are discussed in details. It is shown that the ER of output probe would decrease with
wavelength, The ER of down wavelength conversion (AA <C 0) is larger in evidence than that of up wavelength

the increase of the bit rate of signal, and the larger the bit rate of the signal is, the faster the ER of the output probe
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decreases. The ER attains optimal value when the pump wavelength is equal to the small signal gain peak
conversion (AA > 0). The ER of output probe would be larger as the increase of ER of input signal. And the ER
=]

characteristic of output probe of counter-propagating scheme is better than that of co-propagating scheme under the
same condition. Finally, the characteristic difference for two schemes is explained from physical layer.
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P53 2 (WDM) $AR B 647 18 17 2R 4t 1l = 3
RORKFBTT AR RARBARBE, B RELICHE

fiber communication technique; wavelength converter; extinction ratio; cross gain modulation;

Y 75 B #3:2003-06-09; W& H #:2003-11-10

1% P (Optical transmission network, OTN) [ Z: At ,
(B AT . E-mail:fq_wang@163. com

BREHHE (WO RS EAARAGERESRIFZ—.

BIEITF IR IO He PR B i AR AR S BR
BE ZHRL AN,

EEEN . ERIE1968—) . B IIHEZ BN LB IMEREB T L, TRENFERF NS S04 UROLEFREE

Vol. 31, No. 12



1496 2l B

b X 31 %

EER,CEERT ZM 2B RKEHR LR
(All optical wavelength converter, AOWC), 1] &
FA AL KR (SOA) Mk KR A H T
o TR 4 TER, R SR, 5 T
RN A FER 0., B TEEN
R ER BB R FBe B AR FEA < R 38 U 25 78 il
(XGMD) 1 4 6 B K B 35, R A 38 SCAH 4z 18 i
(Cross-phase modulation, XPM) B 4 J¢ Ik K %%
el 2 TR O AR Hh I TR AT RO Y 420k
B e,

H AT X R T2 A 6 R #7383 3 A A9
2 IEPR T B BB T R E R4 5 Tz e A
RIS 7] 1) g A B9 AR J5 =K, SCHRL6 , 7858 1 [6l [a)
I 1) B b AR 5 2T B9 32 SUHY 25 1A ) 2L K e 4
IAMRFE R, SRR M THETXZAKRE
55 MR P 1) 582 W) B0 R T IR 1) AR 7 3. AR SO R X
8 55 VA ] 7 58 013z S AR I St [] 1) AR e B A AR
77 ATE G (ER) R 3EAT T BHE R M EL 8L .

2 B H

T 22 U 2 R ] B A e 4 [ 1) A0 AH 1] BT R
TAETF KRB E 1 BroR, L o A6 A
BB AF TR N P, PR A0 F9 58 BE IR 4 B9 b
B G ST AN IR KA I8 6 2 OGO AR
0 0 28R A R BE AT 8 A A ARG BIOR AR B 4R
DRI I 485 47 B 5 R T AR B A R A R
IR Poo » BRI R 2. WESOLE.
5 6 B R A TE] 1) 4 A Ca) o 7T AAH 1] 5 A (b))
Je 3 T LAAE W P DR 3 8 02 0t B9 B B AR, (A A
1] A 77 AR B BOK B9 B 2 8 5 IR A R, 2
/NTAEH TE o

P Ay Py Ay
SOA
cw ot i
(@)
Py /12 Pmﬂl _I_l_l_
W SOA
el 1T

(b)

B 1 BT AROBMOR A28 XU 25 A A
i R A
(a) [ 2 (b) A1) 4 =X
Fig.1 Scheme of wavelength conversion based
on SOA-XGM

(a) co-propagating; (b) counter-propagating
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Table 1 Table of general parameters in theoretical calculation
Parameters Symbol Value
Chip length /um L 500
Cross area of active layer /um® Across 0.3
Material loss /pm™! in 2.0X107°
Mode confinement factor r 0.3
Transparent carrier density /pm™° No 0.9X10°
Nonradiative recombination constant /ns™* A 0.1
Bimolecular recombination constant /(um?® * ns™') B 2.5X107¢
Auger recombination constant /(um® * ns™') C 9.4X10™ ™
Material gain constant /;JLm2 a 2.5%X10°8
Gain spectrum coefficient 1 /pm™° 71 7.4
Gain spectrum coefficient 2 /pm™* s 31.55
Shift constant for peak wavelength /um* ko 3.0X1078
Differential refractive index /pm?® dn/dN —1.2X107®
Group velocity /(um * ns™') Vg 7.5%10*
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Fig. 2 Converted signal under two operation schemes
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Fig. 3 Curves of output extinction ratio under
different data rate
A1 =1570 nm, A, =1560 nm, P, =—10 dBm,
ERi, =10 dB (high: 3 dBm; low: —7.0 dBm)
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Fig.4 Curves of output extinction ratio
under differdent A,
data rate=2.5 Gbit/s, I =120 mA, A, =1560 nm,
ER;,=10 dB (high: 3 dBm; low: —7.0 dBm)
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Fig.5 Curves of output extinction ratio under

different difference of wavelength
data rate=2.5 Gbit/s, I =120 mA, P, =—10 dBm
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Fig. 6 Various wave patterns of probe at
different positions

(a) co-propagating; (b) counter-propagating
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Fig. 7 Carrier spatial distributions under two schemes
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