55 37 % th ok MR — LB A
2010 4 11 A CHINESE JOURNAL OF LASERS i

XEHS: 0258-7025(2010) Supplement 1-0191-07

EARPOEL JeLil (s REER) i Pr
EtE 205 4% Apb

R RZFREFOCE 506 AT S EIE, LI 200072)

WE U T 2 KRPOEE BLE (S (ROF) R GRS AG I K B A BTk RV TG4 6 HOE UK 22 K 3 1R
JEETE T IAIR . it A P R A i~ A R S A 5 (MZVD AR 3R K U 1 T € 06 I 3 A XL AR MZML ¥ T O I
3530 F [R5 AR B IO A 5 TR L SR U5 B 0 52 AR (67 5 B A% 4 . © IRDB I 20 4T % i S T 200 R 7 A TR AR
TR PR o I D 52 B T 2 R OB ) A K R RS R Y e R A L R A R R s B T S R R R S T R S Y
SRR R GE A (0 O T R AT L R SR A O e S Y UL AR O 9 i A ROF &R 58 19 (4 1k BE
F4F L G HON 2 T BET OB B 3, R 2 BB UOIR BE 96 B 0 B Ol . Bl KA 2 A i 498 il i B

YA E] TR
KW OGIENT GEF DA (G 187
HESES TN761 XEFRIRER A doi: 10.3788/CJL201037s1.0191

Dispersion Analysis of Millimeter-Wave Radio-over-Fiber System

Cai Youmei Li Yingchun Ye Jiajun Lin Rujian
(Key Laboratory of Specialty Fiber Optics and Optical Access Networks, Shanghai University .,
Shanghai, 200072, China)

Abstract This paper focuses on discussing the millimeter-wave amplitude fading problems caused by fiber chromatic
dispersion for the millimeter-wave generated by optical frequency multiplication in the millimeter-wave radio-over-
fiber (ROF) system. A novel millimeter-wave generation technique using dual-electrode Mach-Zehnder modulator
(MZM) is proposed. Light-wave injected into dual-electrode MZM is split into two optical carriers. which are phase
modulated by two microwave signals respectively and then combined together to fulfill the phase-intensity conversion
and is transmitted through the fiber, and finally photo-detected to generate electrical signal consisting of harmonics of
the microwave signal. The desired millimeter-wave signal is one of the harmonics and can be maximized just by
adjusting the phase modulation index. The chromatic dispersion affection on millimeter-wave fading for two different
bias states of the dual-electrode MZM is analyzed and compared. This study finds that the tolerance of ROF system to
fiber chromatic dispersion is better when the two direct current (DC) biases of dual-electrode MZM are earthed.
Optical fiber chromatic dispersion does not cause the appearance of odd harmonics, in addition, the amplitudes of even
harmonics do not decline to zero. The conclusion of mathematical analysis has been verified by computer simulation
and experiment.
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