B2k HAH
2009 4 4 A

DL S
ACTA OPTICA SINICA

Vol. 29, No. 4
April, 2009

SR E . 0253-2239(2009)04-0892-05

HET P PO O B 5 2 518 45 DU A s K

Ml BHEL #PF 4%z BUE EEH
(F“Wn BR%5ERERLRE G, %Tiiﬁfﬂ?+@%ﬁﬂéAE5;&3\A§)
BT TRER . L 100084

WE U5 7T R RAOUBOE (SOA) 25 4 FE B T ¥ AL (DD Z5 1 i 2O K e die . 438 77 SOA-DI 45 1y T
YEJFHA DI S50 4E R 2647 T 10 Gb/s A 40 Gb/s ITF G &Ml K LRSS FT . LR RN BT SOA
28 LI 5 A ] CXGMD R, S 30 9 D 4 B 4 oy SRR A 4 i L 155 TG U BUIR, 2 TR S R m N K e 45 5
A AL . T SOA-DI 25 4 AT 55 3 [R] AH I8 4% 7 46 7T B3 4 35 345 5 A T OB He L AT B35 34> SOA S K
SR I PR RE IR 4R R RGN LA LSS IR A S A R AT A S

KER OLEME; EREAOLHCRE; TR T WAL FERKESR

hESES TN929. 11 XHERFRIAED A doi: 10.3788/A0S20092904. 0892
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Abstract An investigation of all-optical wavelength conversion based on semiconductor optical amplifier (SOA) and
delay interferometer (DI) scheme is presented. The working principle of SOA-DI configuration is explained and the
functions of DI parameters are analyzed. Experiments of wavelength conversion at 10 Gb/s and 40 Gb/s for return-to-
The experimental results show that wavelength conversion exploiting cross-gain
modulation leads to reversed polarity and degradation of extinction ratio (ER) for the converted signal, and the

zero format are demonstrated.

performance of the wavelength conversion at a high bit rate is degraded. In addition, the results show that the
wavelength conversion based on SOA-DI scheme can preserve the data polarity and improve the ER of the converted
signal so that the performance of wavelength conversion using one single SOA is improved and the system can operate

at a high bit rate. The SOA-DI scheme has advantages of compactness and photonic integration potential.
Key words optical communications; semiconductor optical amplifier (SOA) ; delay interferometer (DI) ; wavelength

conversion
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Fig. 4 Eyediagram of (a) original signal; (b) converted signal based on XGM; (c) converted signal based on SOA-DI
at 10 Gb/s

20 ps/div

m

(b)

B 5 FER P AKE I 2 5k (a)11. 2 ps (b)Y 15 ps B2 5 R M O #8218 3R WA K 56 405 5 i IR &
Fig. 5 Eye diagram of converted signal with DI delay of 11.2 ps (a) 15 ps (b)

103
—m— back to back
. ] —@—15ps
10 \ —A—112ps
5 \ —w—10.2 ps
10 .
’2 10-6 \. 10.2 ps
<
E 107 \.
~
\
= - =
10 back to back | \ 11.2 ps 15 ps :
10-10 =
-24 -22 -20 -18 -16 -14 -12
Power /dBm

B 6 10 Gb/s SOA-DI i K % f5 15 i % iy 28
Fig. 6 Bit error rate of converted signal based on

SOA-DI at 10 Gb/s

15 AR AR R 8 e Y S Bk

177 40 Gb/s K55 . SOA 1 TA/E N
300 mA {555 EFIR DG Y 9% 1K 43531 2 1536. 8 nm
1 1549. 4 nm,HE 4354 5 dBm 1 1. 45 dBm, %
R DI ZERS g 5.7 ps, &R EIH 40 Gb/s {55
R A 7 Ca) 75 . B 7(b) Jy XGM I K5 4 5 5
AR, BT LA 4005 55 05 06 LR R L 5K T
R ZE, 5B 4 10 Gb/s R FE IR A5 AL A5
SR AL . BT SOA Y 3 11K 2 E] E
TR T —A LR A 51 (25 ps) . K SOA (43 25 5
BAEEE 10 Gb/s B B B/, S 80 K5 5
HIEHEAL . B 7o) N Es DI G 15 2 i 3 K 5 i (5
SHRE L S E 7)) AH B B e 45 5 13 O B R R
15 MR 5K T F B A8 R, X Uk B SOA-DI Z5 44 v] DA =
W AR R0 5 T O BE I s K S 4 M



o
k

896

Ik
b

29 &

10 ps/div

10 ps/div|

Bl 7 40 Gb/s () JRIR1E S (b) 32 3 1 WA i B 45 5, (o) 2B FUAOGIR #F T B T AU 55 i IR B
Fig. 7 Eye diagram of (a)original signal; (b) converted signal based on XGM; (c) converted signal based on SOA-DI
at 40 Gb/s

4 &k 1

WFIR T 3% T2 AR IR 45 5 138 T P 25 44
el KB B, 4381 T SOA-DI 4544 iy T4 i #
M DI ZH W ERM. A SOA-DI 454 #4147 T 10
Gb/s F1 40 Gb/s IHZR 4 0 I K e 50 00, 5250 45
RFIEE T XGM R 5 B0 K 5% 45k 2 AH %
o, B3 A5 5T LU ARG, Y AR R 4 i B 5
R ROEAL . T T SOA-DI 45 by 52 91 10 % K %
Sy [ AR B 46 . 45 30 1 5 K B 40 5 B B R T O
A5 5 i B XGM K 40 (55 B i ol B>
DI JE Bt 7 65 3 S ) P BCAFL g 349 m) 45 38 0 ok 450
()45 4 R &5 5L UE B A SOA-DI 2544 nJ LA
MO LS SOA 52 B 55 46 1) 1 R .

s X X #

1 K. J. Blow, N. J. Doran, B. P. Nelson. Demonstration of the
nonlinear fibre loop mirror as an ultrafast all-optical demultiplexer
[J]). Electron. Lett., 1990, 26(14): 962~964

2 P. O. Hedekvist, M. Karlsson, P. A. Andrekson. Fiber four-
wave mixing demultiplexing  with inherent parametric
amplification[ J ]. J. Lightwave Technol., 1997, 15 (11);
2051~2058

3 M. Usami, M. Tsurusawa, Y. Matsushima. Mechanism for
reducing recovery time of optical nonlinearity in semiconductor
laser amplifier[J]. Appl. Phys. Lett., 1998, 72(21): 2657 ~
2659

4Y. Liu, E. Tangdiongga., Z. Li e al.. Error-free all-optical

wavelength conversion at 160 Gb/s using a semiconductor optical

amplifier and an optical bandpass filter [J]. J. Lightwawve.

Technol. , 2006, 24(1): 230~236

J. P. Sokoloff, P. R. Prucnal, I. Glesk e al.. A terahertz

optical asymmetric demultiplexer (TOAD) [J]. IEEE Photon.

Technol. Lett. , 1993, 5(7) . 787~790

6 T. Durhuus, C. Joergensen. B. Mikkelsen et al.. All optical
wavelength conversion by SOA's in a Mach-Zehnder configuration
[J1. IEEE Photon. Technol. Lett., 1994, 6(1): 53~55

7 Y. Ueno. S. Nakamura, K. Tajimaet al.. 3. 8-THz wavelength
conversion of picosecond pulses using a semiconductor delayed-
interference signal-wavelength converter (DISC) [ J]. IEEE
Photon. Technol. Lett., 1998, 10(3) . 346~348

8 J. Leuthold, C. H. Joyner, B. Mikkelsenet al.. 100 Gbit/s all-
optical wavelength conversion with integrated SOA delayed-
interference configuration[ J]. Electron. Lett., 2000, 36 (13)
1129~1130

9 M. L. Nielsen, J. Mork. Increasing the modulation bandwidth

ol

of semiconductor-optical-amplifier-based switches by using optical
filtering[J]. J. Opt. Soc. Am. B, 2004, 21(9): 1606~1619

10 S. Bischoff, B. Lading, J. Mork. BER estimation for all-optical
regenerators influenced by pattern effects[J]. IEEE Photon.
Technol. Lett., 2002, 14(1): 33~35

11 J. Leuthold, B. Mikkelsen, R. E. Behringer et al.. Novel 3R
regenerator based on semiconductor optical amplifier delayed-
interference configuration[ J]. IEEE Photon. Technol. Lett. ,
2001, 13(8): 860~862

12 Zhou Hongbo, Lou Caiyun, Pan Shilong et al.. Ultra-short pulse
source based on phase and intensity hybrid modulation[ J]. J.
Tsinghua University (Sci & Tech), 2008, 48(4); 538~540
JAWG e . 2R WIS IR AL TR Lo BE R i Y R A ik ol
LD, w4 RF$M, 2008, 48(4); 538~540



