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Abstract A tunable bandpass microwave photonic filter (MPF) based on multi-wavelength fiber laser (MWFL)
which is used as the light source is proposed and demonstrated. The combination of the phase modulator and the
dispersion devices convert the phase modulation to intensity modulation in the ordinary single-mode fiber, and it
eliminates the low-frequency resonant peak thus a new bandpass filter is realized. By using one of the birefringent

fiber loop mirror output windows for the apodization of the multi-wavelength signal, the main lobe to sidelobe
pass MPF is tuned within 7.66 GHz.
Key words
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suppression ratio of the MPF is raised about 11 dB. The wavelength interval of the MWFL can be adjusted by tuning
the polarization controllers (PC) in it. The time delay between adjacent wavelengths is changed when the laser signal
OCIS codes

passes through the ordinary single-mode fiber because of the dispersion in it thus the central frequency of the band

suppression ratio; birefringent fiber loop mirror; multi-wavelength fiber laser
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Fig. 1 Structure of tunable bandpass MPF based on multi-wavelength fiber laser
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Fig. 2 (a) Normalized multi-wavelength laser output spectrum (solid line) and transfer function of the birefringent

fiber loop mirror (dotted line) ;
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(b) laser signal after windowing
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Fig. 3 Response of MPF when laser output signal is windowed (a) and not windowed (b)

0206004-3



g3

i

R, T MSR 24 33 dB, 3 dB #f %5 & 1331 MHz,
Bl 3(h) o' a i L0 A5 5 B4 I 30 AR A7 0] i 4% E B
79 3 A 't 717 38 108 TR 2 490 % i 1 [81JE , MSR
22 dB,3 dB#f5ik 972 MHz, AJLAE . ZME 25
JEB AR 9 MSR $2 1 11 dB, T 3 dB A 5 hn 98 1
359 MHz,

(=]

8 ‘r®

g oL\

g =200

&

> (e

Q i \

5 -40 II f

=) ' I’

£ NN

; 60 [ /"J .‘1/\

g1 InNG

Al

=

3 ~80 \ " ’ A all
Z 0 5 10 15 20 25 30

Frequency /GHz

AL PC3 AT DLk AR O g i 2 K
WOG AT 5 A0 4 ) B AT A 3 4K ) B 7E 0. 26 ~
0. 41 nmzZ [H] 3% 22 A 8, DA i S B A 3 8 U 4 1Y
DR AN 4 B . W] RUE Ll T 2
KOG ES S T e T uB U 28 A I RO R B T
7.66 GHz, H7E3X 7. 66 GHz P& iE 2L TR 1,

' ® O N

s - Hw)
H,(w)

Normalized frequency response /dB

0 5 10 15 20 25 30
Frequency /GHz

Pl 4 AHAR I A B 433 8 0. 26 nm (a) F1 0. 41 nm (b)) B F I8 I 45 0 i
Fig. 4 Response of MPF when adjacent wavelength interval is 0. 26 nm (a) and 0. 41 nm (b)

3 2o B IE 73 B M S 6 45 SR AT LR A SR s
1 BB e 1 30 0 D5 A FL A AR A A e R
Z PRI CET WO i 1 A 8] B R LA A 8 0
A AR TE 7. 66 GHz i [ A 2298 il o
X 2 P A WO AF 5 19 U Ak AT RS 8 B 9 MSR
#Eik 11 dB,

4 4k ®

Wit T —FP 5T 2 3 KL B 2% 09 v] PR I 1
P T U8 R AR L DR U AR 1 FSR AT i 1o ol AR 2
KOG AR 0 I K R] B 2 B 22 i, il 1 X 2 R
PR 5 2T V)L = T B P AR 1) MSR, 3l i PM-
IM FE 4SBT 9 30 8 I . AF O T R O 38 B4 5
A R 6 T B Tl i G U8 DB g R 1, R BRAIG T LA
HAR & 0 52 Br v FH A .

& £ X #

1 K. Jackson, S. Newton, B. Moslehi et al.. Optical fiber delay-
line signal processing[J]. IEEE Microwave Theory Technology
1985, 33(3): 193~209

2 B. Moslehi. Fiber-optic filters employing optical amplifiers to
provide design flexibility [ J 1. Electron. Lett., 1992,
28(3): 226~228

3 Ehsan Hamidi, Daniel E. Leaird, AndrewM. Weiner. Tunable
programmable microwave photonic filters based on an optical
frequency comb [ J]. IEEE Trans. Microwave Theory and
Techniques, 2010, 58(11) . 3269~3278

4 Haiyan Ou, Chenhui Ye, Kun Zhu e al.. Millimeter-wave

harmonic signal generation and distribution using a tunable single-
resonance microwave photonic filter[J]. J. Lightwawve Technol. ,
2010, 28(16) . 2337~2342

5 D. Pastor, J. Capmany, B. Ortega et al.. Reconfigurable RF
photonic filter with negative coefficients and flat-top resonances
using phase inversion is a newly designed 2 X1 integrated Mach-
Zehnder modulator [J]. IEEE Photon. Technol. Lett., 2004,
16(9): 2126~2128

6 E. H. W. Chan, R. A. Minasian. Multiple-tap, tunable
microwave photonic interference mitigation filter [ J]. J.
Lightwave Technol. , 2011, 29(8): 1069~1076

7 T. X. H. Huang, X. Yi, R. A. Minasian. Microwave photonic
filters with programmable bipolar coefficients based on w-phase
inversion of DSB sidebands [J]. Electron. Lett., 2010, 46(24) ;
1609~1610

8 B. Vidal, J. L.

Corral, J. Marti.

microwave filter with negative coefficients based on multiple

Multi-tap all-optical

optical carriers and dispersive media[ C]. International Topical

Meeting on Microwave Photonics, Centro de Tecnologia
Nanofotonica, Universidad Politécnica de Valencia, Camino de
Vera s/n, 46022 Valencia (Spain), 2005, 12-14: 201 ~204

9 Yan Gao, Liang Dou, Anshi Xuet al.. Novel tunable microwave
photonic notch filter using a 3X3 coupler based Sagnac loop[ C].
Nano-Optoelectronics Workshop, 2007, 152~153

10 Yi X. Huang, T. X. H, R. A. Minasian. Microwave photonic
filter with tunability, reconfigurability and bipolar taps [ ]J].
Electron. Letr., 2009, 45(16): 840~841

11 Hongyan Fu, Wei Zhang, Chengbo Mou et al.. High-frequency
fiber Bragg grating sensing interrogation system using Sagnac-
loop-based microwave photonic filtering [ J . IEEE Photon.
Technol. Lett., 2009, 21(8): 519~521

12 L. R. Chen, V. Page. Tunable photonic microwave filter using
semiconductor fibre laser [ J]. Electron. Lett., 2005, 41(21).

0206004-4



B 75 W s BT 2 I IO B I RO T iR BT

1183~1184 Microwave photonic filter based on fiber-optic delay line [ C].
13 Xinhuan Feng, C. Lu . H. Y. Tam e al.. Reconfigurable International Conference on Microwave and Millimeter Wave

microwave photonic filter using multiwavelength erbium-doped Technology, Gwangju, South Korea,2010. 518~520

fiber laser [J]. IEEE Photon. Technol. Lett., 2007, 19(17). 15 Fei Zeng, Member, Jianping Yao. Investigation of phase-

1334~1336 modulator-based all-optical bandpass microwave filter [J]. J.
14 Byung-Min Jung, Min-Ho Park, Hyoung-Jun Kim e al.. Lightwave Technol. , 2005, 23(4) . 1721~1728

EEAE B

0206004-5



