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Narrow- Band Fiber Bragg Grating Based Singe Sideband Microwave Modulation

SHEN Yr dhwn, ZHANG Xiarr min, CHEN Kang-sheng
( Department o Information and Electronic Engineering, Zhgiang University , Hangzhou, Zhg iang 310027, China)

Abstract:  Single sideband optical modulatbn in radio over fiber system is implemented simply and effectively by the narrow
band fiber Bragg grating to decrease the dispersion penaly in long distance transmission. The effect of double sideband on the perfor
mance of radio over fber system is theoretically analyzed, and the requirements of single sideband filiering to reflective spectrum and
reflectivity of narrow- band fiber Bragg grating are discussed. Using the narrow- band fiber Bragg grating based sideband modulation, the
mprovement of transmission performance of radio over fiber system wih several different modulation formats, modulation speeds, and
transmission distances is nvestigated. The experiment results show that the signal noise ratio is enhanced about 4dB on double side-
band modulation in the 25 km 15GHz radio over fiber system with 16Q AM modulation.
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1
RoF s
, RoF(Radio over RoF s
fiber) )
[1.2]
, RoF
3
RoF , 2 RoF
RoF s s s
’ . ’ MZN[ ROF
’ s P[in;
RoF L4, [5,6] RoF ( m<1)
FP S Pow= Piin/2(1- mcos2Tf,t) (1)
° RoF 7fm
n, , RoF , L , PN
. 181,
: 2004 0F 9; : 2004 12-27

(:No, 60271010} : (No: 602064)



2005

872
Pmo< cos(MNDLf % ¢) (2) 099 , 1. 6dB.
A .D ,c
3
1
. : A= 1550mm, RoF ,
D= 16ps/ nmkm. 1(a) , >
i 3 . 1550nm  DFB ) IMHz.
10GHz s 25km Mach Zehnder R
) 12.5GHz Agilent E8267C (PSG) ,
55dB . 1( b) , , PC , (FBG)
, . Agient86141B (08A)
. . ) (180)
RoF ( EDFA) ,
1:99 (Fiber) , ( Poweme
[/ 0
ter) ) )
= -10F @10k
E a E (PD) , PD 20GHz,
H H il (MA) AgientE4407B
S« B 1 50H2 , AgientF4407B (ESA)
: A
Qo L=25km o0
* @ 118612 * , 70MH ,
® % 5 % W 1] F) ] Agienl 89600S (VSA) ,
WRRN GH2 AN A .
B 1 AR A T s ((Computer) Agient 89601
RoF s s
5 s fB
A< < 2 (3)
f{l . RoF
. fm  10GHz ,
s RoF
, Ry,
: Computer
r= [1- R (4) B3 ZRAKKTE
(SSB) 19, ) Sfm  15GHz, 20dB
A E , 0. 19nm(23. 75GHz) ;
H=| | sinbuet cos dorp (3) R 0.9, 4 . 5 15GHq
sbup= (1/2)By(L/ M) (2,,) .
. By . M
2
0 -25 00
dBm M
st
10F 3600 {f\\
L g
> PR I
60km, B ol 4500
2 8 500 ’
By 20. 393ps”/ km, 285k By I
55 00
10. ,2,3 %
_35_‘—.._1_[_1_‘
T T 500 —
R 0.99,0.5,0.1.
! B2 ST RN MR i o
> W S B R R A 50 e T 549 D00 AT 1851 000
Rew 0 07nm Sars -T2 TodBm n Ve
vBwW 2 \WHx BT 17ama Am  OR e Ce

RoF . R

B4 XSRS RE N RE



5 873
BPSK , 1OMbit/ s
5.00
48m RERQ 00¢Hm 7 ) ’
500 ’
. 18GHz, 35km,
-15 00 SMbit/ s BPSK s
4 I“\ 8 . ( n.oo
-25.00 J \ 18GHz 35km
_35.00 IIJ \ B
o
s 8
A T e m ’ ﬁl?ﬁ P} 15CH
RSW DOTnm S 4400dEm nvee , sz
VW IR T 76 A Ay o Uner Cal
, 16QAM | 25ki
M5 1SGHz BT 4#% v )
RoF (DSB) ®T6QAM
( SSB) s ’
9 g
3 SB
.6  15GHz ’ . g
QPSK SMbi/s 25km I- psB
eye > > ’ ’ 5 5 0 18 o
, WM Mbivs
4dB. B9 Akt M EEXRE
Ch1 OPSKMeasTime  Range 10V Ch1 GPSKMesaTre  Range 10V
“{ssp, samivs 4
RoF >
) . . : ] . . RolF
40 05 [T 05 10 0 05 [T] us 10
Star: -1 aym Smp 1 sym  Sterl -1 mm Sop 1 sym
{a) Wil qH (by sk M , ,
M ¢ 15SGHz M NPIE SE SMbits , 15GHz RoF
QPSK i fi il 25km J5 MR 160AM Bkm 4dB.
Ch1 OPSK Meas Tim _ Rangs 10V
[ 1] Seeds A J. Microwave photonics[J]. IEEE Trans. Microwave Theory

(o) BULHTS  (3) FuLBHNA

B 7 15GHz ¥ M Hlf-S7E 10 Mbit/s
BPSK 4% 25km SMRA

Ch1_QPSK Meas Time

Range 0¥ Chl QPSKMess Time

-swt A1 sym Sbﬂ1lvm-5;'l‘t -1 gm Shp-lw-“
(@) XL R (Y48 g -
M 8 18GHzME iR T SMbivs
BPSK B %% 35km J5 )08

[5]

[6]

Tech, 2002, 50(3) : 877- 8&7.

Cagleford D, Nimalathas A, Novak D, et al. Optical crosstak in fiberr
radio WDM neworks[ J | . [EEE Trans. Microwave Theory Tech, 2001,
49(10) : 2030- 2035.

At Raweshidy H,Komaki H S. Radio over Fiber Technologies for Mo
bile Communication Networks[ M] . Boston: Artech House, 2002.

Smith G, Novak D, Ahmed Z. Overcoming chromatic dispersion effects
in fber wireless systems incorporating extemal modulators[ J]. IEEE
Trans. Microwave Theory Tech, 1997, 45 8) : 1410~ 1415.

Kuri T, Kitayamma K, Stolr A, et al. Fiber optic millimeter wave dowrr
link system using 6€0GHz bhand external modulation [ J]. J Lightwave
Technol, 1999,17(5) : 79— 806.

Vourc’ h E, Della B, Berre D L, et al. Millimeter wave pow er fading
compensating for WDM fiber radio transmission using a wavelengtlr
self tunable single sideband filter[ J ] . IEEE Trans. Microwave Theory
Tedh, 2002, 50( 12) : 3009- 3015.

Park J,Sorin W V, Lau K Y. Elimination of the fibre chromatic disper

sion penaly on 1550mnm millimeter wave optical transmission[ J].. Elec



874 2005

ton. Lett, 1997, 33( 6) : 512— 513. [ 9] Han Y, Jalali B. Time bandwidth product of the photonic time sretched
[ 8] Schmuck H. Comparison of optical millimeter wave system concepts analog to digital converter[ J]. J. Lightwave. Technol, 2003, 51( 7):

with regard to chromatic dispersion[ J]. Electron Lett, 1995, 31( 21): 1836- 1892.

1848— 1849.

1965 12 , 1987
, 1992

1979 , 1999

g mail : zhangxm@ zju. edu. .



