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The Radio-over-Fiber System through MZI Generating Optical mm-Wave

Wen Hong,Peng Shengqi» Jing Qingin» Hu Yongxiang, Shi Hongjin

('School of Computer and Communication. Hunan University of Technology. Zhuzhou Hunan 412008, China )

Abstract : Proposes a radio-over-fiber system through MIZ generating optical mm-wave. The system applies the
mixed-frequency signals with base-band signals and LO signals to drive an optical phase modulator for generating multiple
sidebands optical signal. Uses MZI to increase the optical signal with double frequency. Establishes the theoretical model
for producing optical mm-wave and verifies the feasibility of the system through simulation test. The result shows that the
2.5 Gb/s base-band signal modulated by 40GHz optical mm-wave is visible on eye diagram after 60 km fiber transmission with
4.2dB power penalty.
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Fig. 1 The MZI-based optical mm-wave generation principle

PR N o, IR S cosm, ¢ WAL AL
A VA RO A IR SR cosw 1, NTRITEST
B, VA—ARSGAR A I8 ] i A A58 e 7, U S A A3 3
il #R i O E S B, (MRS ERER B, ()N

Ep(@) =273 10, (6)8(0—ko,), (1)

k=m0

Kb & IAHALIE S R B
J()HHE— kT Bessel FREL.
MZ1 WAL iR T U4 H

Eoutl(a)) _l ej9_1
[E@nw»}_z{ﬁ”44]XE“m”’ (2)
2 0=0/f g0 =201/ vs> [ ese M FH ISR
FIFES 5 RE SRS Mz1 b o e (s
SR pR R

E  (w)= ni {exp(jk ;Oe )—l]jkjk (5)6(@—1{&%)0

e=—oo FSR

(3)
X (3 ) SRAE 04 BRI DE A5 5 1Y Ik
Tk N
Eout (t) = IFT [Eoutl (0))] =

% 2 {expj[k inf" J—1:|ijk (&)expj(ke,t) -

(4)
Kb 7 WIERXAE S HA

M (4) FTLVES], Mz1 A% sl 5 5
il A K & SRR A BT E L (RIf /£
A%, JFHMHDLESASIA L (B " 2 “17)
Hif ) i R M1 ] frg=1/2, B Mz B E HATERE
B A R 5 S AR A 2 AT, 5 (4 ) ATE— 221
(L

E@m=;fW@AamﬂahnwL (5)
M (5) TWEER], BE Mz1 W% EE S h
1, + 3 WP AEOI AR, A R
IR 21 0 4 E e e FE A9k P HL AR
MBEHEATHE R B, PR i Bk
Ly =R|E,, () =

+oo  too

RY, Y[ (E)+ 0t (€)ayrsas (€) Jeos (2kart) -

k=1 n=1 ( 6 )

AMER L (6) RSB cos(2kw ), X
B 3 e 6 i e e L A A N TR A A S AR A
AR BES . HIERAET Mz @HuES
o+ 1,0+ 3 VEEAROLAE, AR Y L
PR anf . Horh on FREE 20 IEWAH S o

2 FEXWSERSH
Ko NEHEHE T ROFITERSE.

L 2
//2.5 Gb/s 20 Gz
[ — | b
=
DFB-LD PM MZi EDFA
=
LO 2
40 GHz
. TOF EDFA
6]
LPF MIXER EA PD

B2 MzZIFEXRFEZRKEM ROF R4

Fig.2 The ROF system by MZI generating optical mm-wave
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Fig. 3 Spectrum and waveform for different measure nodes
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Fig. 4 Eye diagrams for the base-band signals of various transmission distances
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