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A novel frequency double millimeter wave radio over fiber without bit
walk—off effect based on polarization modulator

DAI Siyuan, CHEN Xingiao®, CHEN Xu
(School of Information and Communication Engineering, Communication University of China,
Beijing 100024, China)

Abstract: In order to overcome the DC drift problem of the March-Zenhder modulator and the codeword walk-
away effect in radio over fiber (ROF) system, in this paper a novel without codeword walk-away effect ROF
system based on a polarization modulator (PolM) was proposed. At the central station, a PoIM was used to
generate +1 order sideband signals, and the composite radio frequency (RF) signals were used to drive the PoIM
to realize modulating the downlink data signals on the +1 order sideband only. The composite RF drive signal
was constructed by combing two signals, one of which was formed by the data signal modulating the RF drive
signal through a phase modulator, and the other was formed by the data signal amplified by an electrical amplifier.
At the base station, a fiber bragg grating was used to reflect part of the -1 order sideband for the optical carrier
of the uplink to achieve carrier reuse; the =1 order sideband through the fiber bragg grating was used to generate

a frequency doubling microwave signal by beating them in the photo detector. With the BER at 107, after 20,

E®TH : 2023 F VT AE 7K P RHIHE TG 301(211/1G23204015)
fEE RN (CABIRAES ) S (1998-) , I WL AFFE A, B8 NFICLFMAEMIT . Email : 641590644@qq.com; (BT (1965-) , 93 i+ #4042, &
ZLNFESELF (5 0F5E . Email : chenxingiao9999@163.com; 4 (1998-) , 5, iAo Az , =2 M FHLF (50758 . Email :469087487@qq.com



10 ML SN = QSRS )]

%2

40 and 60 km fiber transmission distance, the power penalty of downlink is 1 dB, 1.2 dB and 1.22 dB, and that
of uplink is 0.5 dB, 0.8 dB and 1 dB, respectively. The scheme designed in this paper effectively overcomes the

codeword walking away effect caused by fiber dispersion and greatly increases the transmission distance of

system, which has an important application prospect in ROF systems.

Keywords: millimeter-wave (MMW); polarization modulator (PolM); radio over fiber (ROF); bit walk-off effect
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WIE .
0SB B AR 1 2 4+n B bW B R A
#(10):

nP+G/V,=(2k+ 1)n
(10)
-nP + G/V,=2kn
RPE=C(10), FTLAS R (11)
G=(2k+12)nV,, P=nu2n (11)

RSB B AR ) 2 -n B T R, T R
#(12):

nP + G/V,=2kn
(12)
-nP+ G/V,=(2k+ 1)n
RPEEC(12) , FATAT LI 2|0 (13)
_ 1 .
G—n(2k+ 2)1/", P=- (13)

7 Zig

ARSCHE T —Fh BT HS PolM ™ AR RE RS v IRt
£ (0 B B S T E B ROV A A MMW ROF &4t .
FE G B E TC O AL G 0T A I 2k )
PoIM I 1 RF 3R 8l {5 5 04 IR AEL AW A6 , 7] PolM (1)
5T L B . EA BRSO Ik
F PoIM W3R SN {5 5 N A RF A5 (55 th W (5
S, — B A B S Sk PM O RF 3K 315
SR, 5 — A5 TR RS S Z BEACRIE i .
1 JH Y PM 4 JH A KR EA B CR A5 5, n SE B R
(&G E R W7 Kl N S U = I se 1 B Ul
FBG 5 iR ar-1 il 915 S8 EA T2k, S Bk
W 5 i  FBG 9 +1 Briials 76 PD i, = A 4
W AT B AS 5 A5 = oK (5 5 . 7E BER i 107
FEOL T, 7E 20 km 40 km F1 60 km A [7] 4% iy i1 25 4 10
LA ATEE R B DR A 4 1 dB L 1.2 dB I
1.22 dB, FATHERS D240 43318 0.5 dB 0.8 dB Fil
1 dB. 43#7 T PM Y il 45 20 P F1 EA B K A% 2K G
P 25 BT HE B X BER (5210, P 7E 247°~295°35 [B] 48
fEist, G7E 0~3 Yy A LI, 3 /2 0>6 K .

ASCRTHIET PolM B 545l MMW ROF R4t fiE
% v IR G 2F (BT B 5 T BN, A K b = T
AR RS, 75 ROF £ 40 b HoA 5 2 A 0 AT .
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