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New Scheme of Three Order Intermodulation Suppression in Radio
over Fiber System
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Abstract Radio over fiber (RoF) system is a research hotspot of optical communication in recent years.
Suppressing the three order intermodulation and improving spurious—free dynamic range are (SFDR) important
optimization objectives in RoF system. In order to improve the dynamic range of RoF system, a new scheme which
is based on a fiber Bragg grating notch filter and a tunable delay line (TDL) to realize the three order intermodulation
suppression is proposed. After theory analysis to this scheme, an experiment is made to verify it. The experimental
results show that it can effectively suppress the three order intermodulation and improve the system’s dynamic
range by 10.5 dB. In addition, this scheme has the advantages of simple structure and low cost.
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Fig.1 Experimental principle diagram
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Fig.2 (a) Relation curve between the fundamental frequency amplitude and phase a based on Eq. (6);
(b) relation curve between the three order intermodulation frequency amplitude and phase a based on Eq. (6)
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Fig.4 VPI simulation results. (a) Without optimization scheme; (b) with optimization scheme
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Fig.5 (a) Spectral chart without suppressing of three order intermodulation; (b) spectral chart with suppressing of

Amplitude /dBm
Amplitude /dBm

| |
© © o
UTOU\O

three order intermodulation
WL 25 R AT LA TR B S PR B RGBS L. B 6 B4y AT T S R R 280 = i 28
T B B 2 AL F L, SFDR 2 72.5 dB-HZz™ . 18] 6 W SZ 4 Sy A B 1 8% 1 AT = i 52 I 00 ] s Y 3l 25
P, L SFDR 4 83 dB-Hz" . # LAk 1 SFDR #2517 10.5 dB.

1005002-4



RF output /dBm

| | | |
— = = =] |
D s N O D
oSO O O O O

-30 -10 10 30 50
RF input /dBm

P 6 LA R il I £ SFDR 5 5228 S i il J %€ i) 1) SFDR

Fig.6 Dotted lines express SFDR without suppressing of three order intermodulation. The solid lines express

|
(o)l
(=

SFDR with suppressing of three order intermodulation
3.2 i ®
BT, ShATE B BT AR (B S AT BB o FER e D R R MZM B i B LA
S IS AR PRI Y N SE R 3% R 8 P MZMEAT R R, MZMES 2 3 BN 2R XU SFDR AT /)N
B IR 2 P 7 1 IR AE B BE 57 A kMR BTN T A% S I I E 22 I R BE RS 5 A AN BE A RORMEE | T RE A2 B W

4 %5 B

R — B = B 32 RS S o T S A O 6 % R AU T — A MZM 45 & A2 FBG(PS-FBG) il 4E
IR 2R 1 R 2% S I G O I A R T = B A I . %0 R Bl ad S G I, ST 5 R R % R AR A M
BN LT B SFDR 42755 10.5 dB, 0 I Hh e 38 T R S 1 RE .

& Z XM

I Cheng G, Guo B, Liu S, et al.. Novel wavelength division multiplex—radio over fiber— passive optical network architecture for
multiple access points based on multitone generation and triple sextupling frequency[J]. Opt Eng, 2014, 53(1): 016108.

2 Dalir H, Matsutani A, Ahmed M, et al.. High frequency modulation of transverse— coupled— cavity VCSELs for radio over fiber
applications[J]. IEEE Photon Technol Lett, 2014, 26(3): 281-284.

3 Joseph A, Prince S. Performance analysis and optimization of radio over fiber link[C]. IEEE 2014 International Conference on
Communications and Signal Processing (ICCSP), 2014: 1599-1604.

4 Oliveira R S, Frances C R L, Costa J, et al.. Analysis of the cost—effective digital radio over fiber system in the NG=PON2 context
[C]. IEEE 2014 16th International Telecommunications Network Strategy and Planning Symposium (Networks), 2014: 1-6.

SLiJ,YuS, GuW. A broadband linearization in microwave photonics link based on integrated parallel Mach-Zehnder modulator[C].
Frontiers in Optics, 2014: JW3A. 23.

6 Li W, Yao J. Dynamic range improvement of a microwave photonic link based on bi-directional use of a polarization modulator in a
Sagnac loop[J]. Opt Express, 2013, 21(13): 15692-15697.

7 LiP, Yan LS, Zhou T, et al.. Improved linearity in down—converted analog photonic link by polarization manipulation[J]. Opt Lett,
2014, 39(9): 2641-2644.

8 Li Xianghua, Yang Chun, Chong Yuhua, et al.. High dynamic range microwave photonic link based on dual-wavelength dual-parallel
modulation[]J]. Chinese J Lasers, 2015, 42(1): 0105003.
Zite, by A, SR, S BT OO SO IR I i Y O 8l 25 O s TR B (D). b O, 2015, 42(1): 0105003.

9 Zhu Zihang, Zhao Shanghong, Zhao Hui, et al.. Optimization of optically preamplified inter—satellite microwave photonics links with
two radio—frequency signals input[J]. Acta Optica Sinica, 2013, 33(1): 0106003.
RFAT, B A, B R, AL TR IS R A IR OR B R RO B B R AR [T, 2B, 2013, 33(1): 0106003.

EE&mE: TR

1005002-5



