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wavelength conversion. The experiment of the 40Gb/s RZ signal wavelength conversion has been completed by the
transmission.

Noninverted wavelength conversion based on semiconductor optical amplifier and optical bandpass filter is
theoretically analyzed, and the effect of bandwidth and deviation direction of optical bandpass filter on noninverted
assistance of the SOA and bandpass filter, which demonstrates the result of theoretical analysis, and the feasibility of
the noninverted wavelength conversion based on SOA and optical bandpass filter
Key words i
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wavelength conversion is discussed, which well explain the widely reported experimental results on blue-shifted
wavelength conversion is significant to simplify the network design and to improve the quality of the signal
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Fig. 2 The character of noninverted wavelength conversion with different bandwidth of optical passband filter. (a) The Q

value versus the central wavelength of optical passband filter, (b) extinction ratio versus the central wavelength of

optical passband filter

o S RN ST e s B/ & X
0. 32 nmiff, JEPH g OB [F I IR IE . A 3(a)
AT LA M 2 8 O A0 1) K B AW AL B i s 1 ik op R

R 1 2 Al A% 16919 DL - 1T L Jok nfr 8 €
/NCONIR B B 32 Sl LA HD o R 17 ey 52 AR

©=10.8427

BARKGERE S QE T M. WK 1F . L5

Fé—] 3 Jﬁﬂﬁ?gﬂpiﬁ\YKﬁ Ao Kﬁﬂjﬁﬂjﬂg%ﬁf%ﬁﬁﬁ (a) /1():1549 64 nm,
(b) 2 =1548.93 nm, (¢) A, =1548.70 nm, (d) A, =1548. 35 nm

Fig. 3 Eye diagram of output optical signal with to different central wavelength of optical passband filter of the converted

signal. (a) A, =1549. 64 nm, (b) A, =1548. 93 nm, (c) A, =1548.70 nm, (d) A, =1548. 35 nm



252 it 2%

¥ i 28 %

R GE S AP T B 43 AR X ER 4y A AR Y AR
P RERAR KL G p A 7R A% R 5 B0 6 A S e R
RN SN LT S R N SO F T U R4 3 =
W) S 8T R BE R AR . A I A R A 1
K i M 32 19 28 A X B 28 — 26 e AR I R 17
R FERE N, K S(DME 3 LLE SR
T B B AT B 1 B I TR N ik o B R Y b 4L
B U8 D A 25 S L AF T B 1 MR N L 45 5 A Bk o
QM & TLBUENE . X AT LAAE—A i i B H
R 55 56 48 22 DL RS O A .

ZEA LA B b ] LA B DL 2538 . D JE P A%
(R 2l 8 N IR gt /DN o /0N 18 8 U A S — 7 I A] DA AR )
K QM. 3 — J7 i, U8 I &% 4 5 i
AS 38 B S G ok v S5 T S ) A RS BN
i % it 108N B IR R G IFE R RRIG. 4R 18
T A8 H7 T 1 B AR AN 2 T IR 1 224 8 O 25 1 9/
FA55 B B W7 56 1), 38 4 2 0G5 A B ok R
FIFZR o U8 I & A B8 N LA I AR S 1Al BE
FE. 2) U ST B0 5 b 1) 1 5 AR 4 ik ol R 5 RS
PEE MR E RIS . AR PR R A R T ROk
KA BRI TR ] 2 ARk
A 1 B R I R B A S R R AR, T DL
W ) R 2850 7 5 R 1 5 i) D % 0B D8 ) T 4R HR T Ik
PPIAR AT 58 BEAS I 2o — AN T 2

3 LR
10 Gb/s 4 A8 40 55 3 1y FL {4 40 ) 4
B

10 GHz RF river

() PRBS —> 10 Gbit/s RF
m X4 Multiplexer
DFB L
DoF B0 P
delay line  LiNbO, Modulator )
Optical bandpass filter 40 Gbit/s

Oscilloscope]
ul SOA [—

Spectrum
Analyzer |Coupler 2

Coupler 1

Continuous-wave
laser diode

DCF: Dispersion complementary fiber
PRBS: Pseudo-random binary sequence
DFB:distributed feedback
SOA:semiconductor optical amplifier
PC: polarization controller

440 Gb/s 1R K728 46 52 45 K]
Fig. 4 The setup of the noninverted wavelength conversion
experiment
10 GHz B9 1E 52 30 £ 5 B4 X0 SO A 10 i1
WO A% a1 B SO KR SERE L bk b . ek b & ad
P M B Y B HORME G 2R (DCF) %8 L e 445 31 ik

hTE N 5.3 ps. PO IR KA 1553 nm A9 10 GHz
Bkt A0, PBEHLIT % 4 3 (PRBS) 72410 Gb/s
B 0 2 B WAL 910 135 5 . SR 9K 3 LiNDO,
S HAE 10 GHz S Bk a1 110 Gb/sJ7 % £l
BEHLIT: 91 2258 36 B 435 FH 06 £ 55 5 LU 79 31
10 Gb/s EHIEME 2. REWE 5 5k,

B5 40 Gb/s {8 BB IR
Fig. 5 Eye diagram of 40 Gb/s optical signal

HESAE T — K 1549 nm By 2F F RO
fe bRt SR — B A A RO R A8
Fr U AR A e s AR S A TIOR i A9 4% 1 D6 21 R
L2 dBm.EZHOE N F Ny 2 dBm, FFHIGHORAS
AITE AR 350 mA. it OB & — > DG
UE AR » FH T U R 2 1 6 R0 2R AT ok o BB 1 S e

B S SR 0 IR I AR X 40 Gb/s PR AR R 1T
SEHG . R AT A9 A S 3 nm (Y BT I8 A .
PR A H i it ) IR B AN 1 6, ] DL OB IR S
JLFIGEARN . AR R WAL BA R BT 98 I
W BTEOUT + il TR S OB R & b T A R L
18 . S B0 T ™ BB TR AR o I IS ) P AR 8 A BT
LAY

K 68 e A 4 BHE 98 0.3 nm fY AT R 3 18
i F IR T PR A A L B AR BT IA 7R 2
MIET AT LA H 2 38 9 g o 5 T 9 i %
0. 1 nm i+ P AR 19 P 1R — A5 FLARL A S
W55 . 5 58 DR P A 45 RAH L W] LU B B de
i) L 34 /0N ) D % A7 R T 9 B 7 e i 5 1 i L 3K
O7 o G ISF 308 90 45 AN 2 PR 2 9 R 4 DG L T LA B 1
TRV VR o 985 U8 AR B9 oL AR it — 2 )
PR AL B A5 5B M TR RS S . W% 3]
—EREE . ERNESERZR T IEM., H5E 3
() (o) (D T3 B A IR LA R B = R
ViR

MCER S B3 2 38 s 1] 4 D Al A% I [R] RE A
AL BLIE RS . E S5 e B, 2 B D A ) 4 K i
Fo Iy, A8 4 5 1) 15 5 T B8+ 73 7™ o, O HLIE RS Y



2 BN T TR OGO AR AT U AR 1Y 40 Gb/s BT IE 75 ¢ IR 4R BT 5T 253

DIRWARSS . AT B0 M ol DU, Rl o RARIR A S5 5 98 B 1) 1 I i A2 I A 21 1
SR AR B TR RS KGR — A IR HRIEAN A 8 X ik B 1 S Ok HOR 2 9 1
PR ZH R T IEARFEWE SRR, BSOS T LLR IR A 5B 52 e AT SR PR K
0T B X HE T AR DG A AR B 10 Gb/s, RS AOGHOR & R ARG S B R AT RE AR A AL
ABRIEEOR T RES e A . FEBL AR R EAT T WA IE RS R AR e

2549 [

@

5.49
N

IE

=N
%
>

_3451 VA RAES

Intensity /dBm

-54.51

-74.51
1538.8 1539.8 1540.8

Wavelength 4 /nm

P 6 i TS OB DA B IR 12 Ca) RO 5 (b)

Fig. 6 The eye diagram (a) and optical spectrum (b) after 3 nm optical bandpass filter

25.49 I 25.49 ] 25.49

% 5.49 g B g 549

= _1451 g _1451 S 51
z =z Z

é -3451 '8 -3451 é -34,51

, g
= _p4.51 E 5451 = 5451
~7451 ~7451 ~7451
1548.75 1549.75 1550.75  1548.75 1549.75 1550.75 1548.75 1549.75 1550.75
Wavelength A /nm Wavelength A /nm Wavelength A /nm

7 2yl 8 I A PO B IR R 28 (@) 0.1 nm, () 0.3 nm, () 0.5 nm B, AR 045 B 19 {5 5 BR B FOG 3%
Fig. 7 Eye diagram and optical spectrum of wavelength converted signal with blue shift of the central wavelength of optical

bandpass filter. (a) 0.1 nm, (b) 0.3 nm, (c¢) 0.5 nm

25.49] ®)

@

5.49

-14.51 / \,W\M\

1
i
Intensity /dBm
]
&
=

-54.51

-74.51
1548.75 1549.75 1550.75

Wavelength A /nm

8 10 Gb/s T B ¥ il 1 e A< i % I A5 21 (9 15 A5 1R 1B Ol 1 e £ 420 Sy 318 2206 3 1O
Fig. 8 Noninverted eye diagram for 10 Gb/s RZ signal with red-shift of the central wavelength of optical bandpass filter



254 it 2%

¥ i 28 %

4 %% e

SR FHR AT BB ZE 19 06 U g 5 A 1) F 12 55 1E 5 28 46
MK . 3 b 5 A BE Bk v A A B AS TR
(02 FEBEHLIG 5 5 VR DGR G B0 L 2085 08
(77 S0 5 T 32 30 2 T A O il K A4 5 780 200 1 5
M, FESLIEAE LI SER T 40 Gb/s 2c0F T W IERS
WA AF e, LG B UE T FE A M R 45 . R R
i I B 1 50 AT LAAR ] B 58 A 3 1F 5 9 1 AR 4
O 2 A AR 4 B A P 288 o 11 1 A AR
B PLSLE

1S. J. B. Yoo. Wavelength conversion technologies for WDM
network applications[ J]. IEEE J. Lightwave Technol., 1996,
14(6): 955~966

2J. M. Yates, J. P. R. Lacey, M. P. Rumsewicz e al..
Performance of networks using wavelength converters based on
four-wave mixing in semiconductor optical amplifiers[ J]. IEEE
J. Lightwave Technol. , 1999, 17(5): 782~791

3 G. Berrettini, A. Simi, A. Malacarne e al.. Ultrafast

integrable and reconfigurable XNOR, AND, NOR, and NOT

photonic logic gate[ J]. IEEE Photon. Technol., 2006, 18(8):

917~919

T. Durhuus, B. Mikkelson, C. Joergensen et al.. All-optical

e

wavelenth conversion by semiconductor optical amplifiers[J]. J.
Lightwave Technol. , 1996, 14(6) . 942~954
Tang Guanggiang, Yu Jinlong, Wang Yaotianet al.. 40 GHz all-

wl

optical clock extraction using a Fabry-Pérot filter [ J]. Acta
Photonica Sinica, 2007, 36(10): 1853~1857

VTR TR, ERR S TR - IR A Y 40 GHz
SOLRH ARSI ], AT F 4R, 2007, 36(10): 1853~1857
Y. Liu, E. Tangdiongga, Z. Li et al.. Error-free all-optical

>

wavelength conversion at 160 Gb/s using a semiconductor optical
amplifier and an optical bandpass filter [ JJ]. J. Lightwawve
Technol. , 2006, 24(1) . 230~236

7 Y. Liu, E. Tangdiongga, Z. Liet al.. Error-free 320-Gb/s all-
optical wavelength conversion using a single semiconductor optical
amplifier[J]. J. Lightwave Technol. , 2007, 25(1); 103~108

8 Yu Jinlong, Wang Yaotian, Zhang Aixu et al.. Experimental
study on 40 Gb/s all optical 3R regeneration[ ] ]. Acta Optica
Sinica . 2007, 27(5) . 801~806
TEIE. ERR, skEM 4. 40 Gbit/s {55 206 3R H4E %
1], ¥ 54m, 27(5): 801~806

9 M. L. Nielsen, B. Lavigne, B. Dagens et al.. Polarity-
preserving SOA-based wavelength conversion at 40 Gbit/s using
bandpass filtering[ J]. Electron. Lett., 2003, 39(18): 1334 ~
1335

10 Bengt-Erik Olsson, P. Chlen, L. Rau e al.. A simple and
robust 40-Gb/s wavelength converter using fiber cross-phase
modulation and optical filtering [ J]. IEEE Photon. Technol.
Lett. , 2000, 12(7); 846~848

11 J. Leuthold, D. M. Marom, S. Cabort e al.. All-optical
wavelength conversion using a pulse reformatting optical filter
[J]. J. Lightwave Technol. , 2004, 22(1): 186~192

12 Weiwei Shi, Hanyi Zhang, Yili Guo e al.. Performance
improvement of 10-Gb/s XGM wavelength conversion by using
polarization control structure[J]. Chin. Opt. Letr., 2004, 2(9):
549~551

13 Zhou Yunfeng, Zhang Junyi, Wu Jian e al.. Simultaneous
inverted and non-inverted wavelength conversion based on cross
polarization modulation in semiconductor optical amplifier [ ] ].
Acta Photonica Sinica, 2006, 35(7): 1035~1037
JA e SRR AL 8 4. BTk T (OG22 UM iR I
BN BLIE SOAR R AT, B F F 4, 2006, 35(7): 1035~
1037

14 Wang Zuoran, Yu Jinlong, Wang Xinbin et al.. Experimental
analysis of 40 Gb/s all optical switch using ultrafast nonlinear
interferometer[ J |. Chin. J. Lasers, 2005, 32(7): 987~992
FRR.TE R, EFIR 5. 40 Gb/s BHRAEL M T W AU 55 56
rFrl)]. B, 2005, 32(7); 987~992

15 Teng Xiang, Zhang Hanyi, Guo Yili e al.. Performance
optimization of the wavelength converter based on cross-
polarization-modulation in SOA [ J]. Chin. J. Lasers, 2005,
32(6): 810~814
M A, RIL—, SRS S TR RO OR &5 i 38 UM R
TRIZBORE f EAC FE H AR (T, Bk, 2005, 32(6) . 810~814

16 Wang Fagiang, Zhao Yu, Zhu Zhuqging et al.. Theoretical study
of extinction ration of wavelength-converted optical signals based
on SOA-XGML[J]. Chin. J. Lasers, 2004, 31(12); 1495~1499
TR FORME. BT TIOR3 38 SR 2% 9
KHA A8 THOL LR PERY BT 22 [T, Bk, 2004, 31(12);
1495~1499



