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Fig. 1 Experimental setup of all-optical wavelength conversion via eross—gain modulation in
semiconductor optical amplifiers (SOA)

(a) copropagating and (§) counter—propagating injection scheme
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Fig. 2 Spectra of (a) pump laser spectrum, (b) probe laser spectrum, (¢) SOA 's spontaneous emission

spectrum with /i = 37.5 mA, and (d) SOA s spontaneous emission spectrum with /1. = 58 mA
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Fig. 3 Under co-propagating injection scheme, oscilloscope traces showing (a) a 140 Mbit/s ‘10001”

pump signal: (4) a 140 Mbit/s 10001” converted signal: (¢) a 140 Mbit/s ‘101000” converted

signal: (d) 140 Mbit/s converted eye diagram. The upper waveforms are the electrical modula-

tion signals of the pump laser

3152 pm. A2 = 1.3014 ym

corresponding to their converted signals with & = 1.
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Fig. 4 Under counter-propagating injection scheme, oscilloscope traces showing (a) a 140 Mbit/s ‘10001" converted
signal: () a 140 Mbit/s 101000" converted signal. The upper waveforms are the electrical modulation signals

of pump laser corresponding to their converted signals with A1 = 1. 3152 pm, A2 = 1. 3014 pm

—— — SO E 1 (b) Bras i dilis 56 BRI E A A
AR AR A (7 2, TR LRI G U5 1) fh LR 33,9 mAL, HLIK

- KA AL 41 mA I, 73 307 0 A 0350 0
.i ‘i . . . . 100017, “1010001F U1 % % 1 B 6 4 £ 5, 1 4
4 (a), (b) Fise MUK 1.3014 wm B4

- IECUE, DA 13152 pm O IEVERRI IR, HEAT
M 13014 pm B 13152 pm ()G 3 S 3G, 75
S Ky A= 13014 um, do= 130S20m, 6 kB8 KT UEE (0 R LS B0 49,3 mA 1 30. 3
CNTREPAN TN N & o T U S i, A £ 34 Mbit/s (K530, Wik 5 5
hivs (A T REBI AT R g SR, L T i
L U'“I” ; ’j“;ft"“ L:“ii““f’lm -K:i%%@(ﬂ_?ﬁli&)‘t\%é@!llﬁ*m’aéf&k%%'I'éijj'p's'si?f'lviilﬁJ it
i S T R HE B GO AR AR R, iR BB RAG
Ko BTBEATBOR R i 8 L IAL R o0, 48 255 £ 1) e ip
J5 TR, K 1 (1 25 LU I i (11 35, A
signals of pump laser with A1 = 1. 3014 L YLl B B2 A1) AT B IR S %S 1 1 N
um, A2 = 1.3152 pm i H D B UL, DAIRTS S K0 f, (X S fd 0 I8OK

BT I R AT
th 152 3 5 5 05 0 R, BERERUCE S LR R RSt . BRSO S LR R R Gbit/s

oscilloscope traces showing 34 Mbit/s
converted signal and the upper waveforms

corresponding o its electrical modulation



1 3] FAAGR 52 140 Mbit/s 46 K 3 49 11 56 B 0 9 73

() 4 JEW AT, 7 IR & AL 2 i 1 BF B S AR OGTBOR S, ASDURT IRAS i O 18 2., 1y HL ] 552
LR B 217 B8 o RXFE — 7 11 ] Aot e B B A0, BRI F Ve [, 5 — 5 i s 6 il
RAEFIHEAICAT " A3 o BB o I A T B, A A o g 0 256 i [E iy 9 B A g el PRI G
JBOK 25 (0 VLR 2y o3 S5 203, (ERE GO 38 v Y RE AR UL 1 43 i X 4 g 2y 92 45 SC BE A
7 i LASR ) 7 B D IBON 25 P BRAR_E RE GBI 1 A7 iy, oy 304 D8 A 88 ) 0 i 7 3 58
WA M ZIEEHEAT T — 2 E0 T AE

4 #5 %

R E TR0 8 SRR B B T 0 S0 2 V0 1 4 ek B 0t AT S I BT 9T,
LT S 140 Mbit/s £33 10 1. 3152 jm BT 1. 3014 o A LI 0B KSR . 9206 45 L),
K A s S P 3B I S 7 A K B A B K e P R, 5 B0
SRR TR S8 (0 i, 01 SRR A5 6 1 2 S YRR 38, L SR RO B A 025
e FIH 25 0 LI PRI P B A B MM Th . LV i 6 23 MAZ o B 3
AN, 0% L, 3 A 28 1 62 5 kAN

2 X X M

I D. M. Patrick, R. J. Manning. 20 Gbit/s wavelength conversion using semiconductor nonlinearity.
Electron. Lett., 1994, 30( 3):252~ 253

2 K. Inoue. Noise transfer characteristics in wavelength conversion based on cross—gain saturation in an
semiconductor optical amplifier. /EEE Photon. Technol. Lett.. 1996, 8(7): 888~ 890

3 M. C. Tatham. 20 nm optical wavelength conversion using nondegenerate four-wave mixing. ITEEE
Photon. Technol. Letr., 1993, 5( 11): 1303~ 1306

4 J. M. Wiesenfeld, J. S. Perino, A. H. Gnauck et al.. Bit error rate performance for wavelength conver-
sion at 20 Ghit/s. Eletron. Lett., 1994, 30(9): 720~ 721

5 T. Durhuus. B. Mikkelsen, C. Joergensen et al.. All-optical wavelength conversion by semiconductor
optical amplifiers. J. Lightwave Technol., 1996, 14(6):942~ 945

6 J. Zhou, N. Park, J. W. Dawson el al.. Efficiency of broadband four-wave-mixing wavelength conver—

sion using semiconductor traveling-wave amplifiers. TEEE Photon. Technol. Lett., 1994, 6(1):50~ 52

Experimental Study of 140 Mbit/s All-optical Wavelength Conversion

Sun Jungiang Zhang Xinliang Chen Juan Liu Deming Huang Dexiu Yi Heqing'
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"Wuhan Research Institute of Post & Telecommunication, Wuhan 430074
Abstract The wavelength conversion based on cross—gain modulation in
a semiconductor optical amplifier (SOA) has been experimentally stud-
ied. The wavelength conversion is achieved between the wavelengths of
1. 3152 ym and 1.3014 gm with a bit—rate of 140 Mbit/s, and the exper—

imental results are explained.
Key words all-optical wavelength conversion, cross—gain modulation,
semiconductor optical amplifier





