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Research of Optical Add-Drop Multiplexer Based on
Mach-Zehnder Interferometer and Fiber Bragg Grating
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(lDepartment of Electronics, Suzhou Institute of Science and Technology, Suzhou, Jiangsu 215011, China)
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Abstract Optical add-drop multiplexer (OADM) is one of the key components for wavelength division multiplexing
(WDM) system. A novel OADM based on Mach-Zehnder (M-Z) interferometer and fiber Bragg grating (FBG) is
proposed. The OADM consists of two three-port optical circulators, a FBG, and a M-Z interferometer. In the
structure, the M-Z interferometer acts as an optical switch. The characteristic of the OADM is studied
experimentally, In the experiment, the OADM can add/drop one of the multi input channel or pass the channel
directly by adjusting the difference of the two arms of the interferometer. The channel isolation is more than 20 dB.
The OADM has many advantages such as simple structure, small size, low cost and so on. It can be used in practical
WDM system.
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Fig.1 Schematics of the OADM
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Fig. 2 Spectrum of Mach-Zehnder interferometer
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Fig. 3 Relationship between the wavelength displacement

and the electric voltage
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Fig.4 Transmission spectrum of the FBG

-22.9

-47.9

5.0 dB/div

-72.9 -

1548.5 1551.0 1553.5
0.50 nm/div
5 T#Eumraig

a:“FF7RAE ;b “RRE
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a: “on” state; b: “off” state

B KN 1550. 91 nm, BEIRE N 14. 25 dB,
Xt LK B R 960, A T BF SR PR OL 418 R A
AR TR BE , 7= 2R SEH R FE A R TR S AR DR,
FH 6T S B A3 53 00 a0 00 28 ot A Ay 18 o 1 3

Bl 5 25 I 2 24 o -8 AR 8B AU L R 7E O
~70 'V {5 BBl P9 2540 B R R 9 5 5, IR T AR R H
W% b i E BT DA R 2R 1 % B B R B8R
BT FR7BRMORES . B 5 Lk a fil b B Xt
N7 s P B R v B R R 43 0 R 11 V T 63. 7 VR
SR N TR 0G5 0 “TF7RE M R7REN T R
WL, B ZE R T 20 dB. i i 5 18 5 A,
AT WA TE R %D 5 w7 RS, T
PSR 7S Xof L Bt i B “FE RS . ARG K
S S S 2R I - 8 AR TR T 6 B, BT A
HE— R T WAL T MR B FCR S I
#Z, REW,20 dB EEh 2 B W RS E
ARGHEE,



426 g 5|

ot 32 %

4 % B

R T —FEMH RN ET DH-5 ER T
ARDEE e ey mEAS, ERUZRESH
EFTREEEDE BB ERT T NREKE,
BET KT 20 dB WIEEMREE . IOLLOLMK
B 2R A0 S k-1 48R T WA I 6 B, W 4R R
WFRE L . 5% A YLEOETR X B R 48TT
RADCE St 4 M I 6 3 3 B2 A% M LG, XA
SOG40 B A5 BA S A R BUN AR AR
SR BITE B > B RO B BA SR A

2 % X W

1 Yoshiaki Tachikawa, Yasuyuki Inoue, Motohaya Ishii et al..
Arrayed-waveguide grating multiplexer with loop-back optical
paths and its applications [J]. J. Lightwave Technol. , 1996, 14

(6):977~984

F. Bilodeau, D. C. Johnson, S. Theriault e al.. An all-fiber
dense wavelength-division multiplexer/demultiplexer using
photoimprinted Bragg gratings [J]. IEEE Photon. Technol.
Lett. , 1995, 7(4) :388~390

An Vu Tran, Wen De Zhong, Rodney C. Tucker ez al.. Optical
add-drop multiplexers with low crosstalk [J]. IEEE Photon.
Technol. Lett. , 2001, 13(6) :582~584

Tao Zhenning, Wu Deming, Zhang Jie. A novel OADM based on
fiber gratings [J]. Chinese J. Lasers, 2000, B9(4):325~329
S.-K. Liaw, K.-P. Ho, S. Chi. Multichannel add/drop and
cross-connect using fibre Bragg gratings and optical switches [J].
Electron. Lett., 1998, 34(16):1601~1603

J. Li, A. Q. Liu, Q. X. Zhang ez al.. A hybrid reconfigurable
OADM using MEMS switch and FBG [C]. SPIE, 2002, 4907:9
~15

Zhao Hao, Qu Ronghui, Fang Zujie. A wavelength-selective
switch based on fiber Bragg grating and fiber loop mirror [J].
Acta Optica Sinica, 2000, 20(10):1425~1428

B R, SR ETORAEMADLA R RN KR
BIFRT]. A%, 2000, 20(10) :1425~1428





