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Table 1. Physical constants of the SOA'™

parameler notation value description
A 2.5X10%s" " nonradiative recombination constant
B 1.0X10 " em’s ' bimolecular recombination constant
C 9.4X 10" " em®s auger recombination constant
d 0.15 um active layer thickness
w 2.0 pm aclive layer width
500 pm active layer length
r 0.3 confinement factor
Nao 1.1%10" em ™ transparency carrier density
a 2.5% 10" " em’ malerial gain constant
Y 0.074 em™ 'nm”° gain bandwidth constant
Y, 3.155X10 *em 'nm asymmelry constant of gain curve
ko 3%10 " nm em’ Gain-peak shift constant
Ao 1350 nm peak wavelength at transparency

S NIE S0 10 dB Y, AT B 40 00 e 32 Y
ﬁaj:ﬁl 2.



1 3

N

A S 2 R T P 4 N a0 1 O LR 4 B 91

10

] L
g4t 22}
2t 1
Pil" =1 mW
0

Fig.

&

ST AR, e E B A B [ (MR SRl T o 3R RO K E N T B
394 2 A T 08 K 1v) R A TR SRS o AT k32 56 5 S AR I B A 1 A o VA5 11 i
HLIAE T A R A Ban R TF DG EE, ARk B FL AL A I T, K T ORIBOR AR 1 B A SRS T,
JBUN A it LT 5% SR 8 A4, TGO 2 P BRI T 52 B i 3K 80 FiAL (1 4 v

Pl" =10 mW

Pil1" =5 mW

1.28 1.30 1.32 1.34 L. 36 1.38
A fum

I Output extinction ratio versus pump wavelengths
for different values of P1". fhwe= 150 mA, Az =

1370 nm., P2= 0.2 mW, P\"" = 0.1 mW

Fig.

Totas =200 mA,

1.28 1.30 1.32 1.34 1.36 1.38
A /pm

2 Output extinetion ratio as a function of pump
wavelengths under different values of SOA bias

current with input extinetion ratio of 10 dB. The

other parameters are same as shown in Fig. 1
e IO S A, ARG E A N stk Hahiz e K e R s T E
3. MEIHRT LA . 5 i a9 1K Bl A B8 v 1 i A o o 4e o e BUS LB 9E Y b S PR iR
K24 K
B 4 A ASRE G Th & T bt S K 2= R . WEIPTLLE S, FHEH®RT
LB T ARG EE o I A S AROEORES I 07, 1ME S A Y, wT Ll
KL, R A 2 B LE AR SR a e K. DAL, AR OG LE AN S Rhiz R Bh R A Ok
1 H.5 iz 6 B pc K i £ 5%

o == 2' 5 CEL.
5 Az =1.35 pm /Ww
4F
2 =1. 33 pm{ 2.0 .
- P11 =1,
§2r i
Az =1. 37 um 1.5k
1k PI1" =1.0 mW
"__—_._'-__l__———_________‘
D i A i i i 'l A l- 0 i A L F A
1.28 1.30 1.32 1.34 1.36 1.38 -20 -10 0 10 20
A1 /um AA= Az — i /nm
Fig. 3 Output extinction ratio as a function of pump Fig. 4 Output extinction ratio as a function of

\\'u\-'f.'|eugl}15 fur l]iffvrenl |}ru|w. \\'il\"l".l{'.’llgtl'l."i- 'l\'il\"l".ll".llglll spans fnr l]ilTvrenI pump powers

+ othe ters are same as s in Fig. . The other parameters are same as shown
T he other parameters are same as shown in Fig P, The other | 1 I

I in Fig. 1

5 A AE DA, S O EE Rl E ARG DY A 5C R AR T &
BOR, Fn DG RO, BB PRI A8, OGN s IR FE TR TR X
338 . R ) F B A 0 il O 3 R A T AN S BRI HAT O R 45 3. BRIk, Ry
il 6T A LA BN G T ARG R T Ak A K G EE

EARRPHEE 0755 6T, et SHE A G RX Rn T 6. it



92 oo % i 20 %

it 5 a0 A O LE A 34 iy B8 0, AEARFEI A GLE R, et 075 SR, H ki
Yo be iR XL TR N ORI O7E ST, G TR R, Wi UK 2
gk e e, DRSBTS v e bt .

1.4 12fF .
PilI" =5.0 mW Pi¥” =0.5 mW
1. 0f sl
-%._ PV =2.5 mW “%_ P1?" =0.2 mW
X .
$o.6 Pi 1.0 mW 34 | pro —0. 1 mwW
0- 2- ——r///
L N N 2 - = 0 L 'l L i
0 1 o EY 4 5 10 | A 14 16 18 20
P; /mW fan /dB
Fig. 5 Output extinetion ratio as a function of the probe Fig. 6 Output extinction ratio versus input extinction
power with the different pump pow ers P, The ratio for different values of Pi°. The other
other parameters are same as shown in Fig. | paramelers are same as shown in Fig. |

gi BT, BRI R G L, NREFE RIS YT L AN I IR LA R IE 1)
iy A I B o B A 0 B 1 I e R R AR S 2 B e A B L A S A T IO 4 e bl LA R K K
Ao XSRS b R e .

G MR SR MBI AR BIE 6 SO HOR 2o 4640 )
B, S T T4 G OO R A0 S G TR 030 K P SRR B . T A9 TIOR8
ML I 5 D B R P S B (350 Y6 LEREPE I8 . 46 SR, 3R
KGRI IGEL, BEHERHIE T, MOERR T A LA K AT 05 ek K . K0
LU E AR AR RO L, {ER S SR 28 SRR T A RO MR, BOK B8 O B P AR
LA

Z & X W

[ 1] Iannone E. Sabella R. de Stefano L et al..  All-optical wavelength conversion in optical multicarrier
networks. fTEEE Trans. on Commun. ., 1996, 44(6) © 716~ 723

[2] Yoo SJ. Wavelength conversion technologies for WDM network applications. J. Lightwave Technol. ,
1996, 14(6) . 955~ 966

[ 3] Zhou J, Park N, Dawson ] Wet al..  Efficiency of broadband four-wave mixing wavelength conversion
using semicoductor traveling-wave amplifiers. JEEE Photon. Technol. Leit., 1994, 6(1) 50~ 52

[4] Wiesenfeld ] M. Perino J S. Gnauck A Het al..  Bit error rate performance for wavelength conversion
at 20 Ghit/s. Electron. Lett., 1994, 30{9) . 720~ 721

[ 5] Dudhuus T, Joergensen C. Mikkeksen B et al..  All optical conversion by SOA's in a Mach—~Zehnder
configuration. TEEE Photon. Technol. Letr., 1994, 6(1) I 53~ 55

[6] Ellis A D, Davies D A O, Keiiy A et al..  Data driven gerenation of semiconductor amplifier loop mirror
at 40 Ghit/s. Electron. Lett., 1994, 31( 15) I 1245~ 1247

|71 A Mecozzi. Small-signal theory ol wavelength converters based on cross—gain modulation in
semiconductor optical amplifiers. /EEE Photon. Technol. Lett., 1996, 8(11) | 1471~ 1473

[8] Willner A E, Shieh W. Optimal spectral and power parameters for all-optical wavelength shifting,
single stage. fanout. and cascadability. J. Lightwave Technol.. 1995, 13(5) : 771~ 779



I A

13 PN

'7'}-

A S 2 R T P 4 N a0 1 O LR 4 B 93

Analysis of Extinction Ratio Characteristics
in All-Optical Wavelength Conversion Based on Cross-Gain Modulation

Sun Jungiang" Huang Dexiu' Yi Heqing”
1). Department of Uptoelectronic Engineering, Huazhong University of Science and Technology,
W uhan 430074
2), Wuhan Research Institute of Post and Telecommunication, Wuhan 430074

(Received 6 July 1998; revised 31 August 1998)

Abstract A theoretical model of wavelength conversion based on cross—gain
modulation in a semiconductor optical amplifier (SOA) has been established.
The influences of SOA bias current as well as pump and probe light parameters
on extinction ratio characteristics of converted signals are discussed. The results
show that higher pump power, lower probe power and suitable wavelength spans
between pump and probe light wavelengths have the advantages to achieve the
higher extinction ratio.

Key words wavelength conversion, cross—-gain modulation, extinction ratio.
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