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Research on the generation of two millimeter wave signal

in radio over fiber system

SHUI Qi-jun, TANG Bing-hua,ZHANG Li
(Department of Physics and Engineering Technology , Sichuan University of Arts and Science , Dazhou 635000, China)

Abstract ; With the development of information technology, it requires more power for the capacity , bandwidth , security

and flexibility of the communication system. However, the communication network today gradually can’t meet this

need , so the radio over fiber system has become a research hotspot at home and abroad. Through theoretical modeling,

two RF signals are modulated respectively by using the two parallel Mach-Zehnder Modulators on the transmitting side

of the radio over fiber system. After a long-distance optical fiber transmission, the signals are detected by using two

photodetectors to on the receiving end. The two high quality beams of millimeter wave signals are produced by simula-

ting. In the meanwhile,the eye diagram of the demodulation baseband signal is obtained.

Key words:radio over fiber; Mach-Zehnder modulator ; millimeter wave ;eye diagram

1 51 &

BEE (s BH AN S RN AR 79 etk
DA R SR 14 SR BOR B R, Y 43l 15 I 2% 78 T A
RETH R IXFP T K . JGeF BRI SR Ut E KAl 58,
{BHRIG MR 2 . TCLAR R HIE GE 1 S A A
FTRENS SIS S P (EAS AR B 1L v AR £ i A
JEAEI AP T OCHE J2 26 ~ 75 GHz Bl B i) 22
KPAF S HETARB A, 31X — 5903 Bl A v] BB N
FVURAE SiE G R G TAER) F LR, 255 LeF
WEMICLBENLA, BRI REC LN
Al E AN s
2 ERER

JEERZEK I R G I O ARG K

07 2R A S AR, e ot 22 K A5 5 7 A B
FA 2R P E R G h — B R A 5 1A A
SCR H RIS G AR K ZR GE AP W] [ A 7= A 7 g%
ZRPAFFHING O, H AR RN 1 s

WOEE L 706 s P ACROE  E A ik -
WE/R IR e 1A By — WK A 2 b RS
WES 1 RIS 2 ek e o0 ) im0 S o
Fo LRURIE S 2 bR PN A R 5 1Y

EEWA: WA HETAARFH4 5 H (No. 13240102 )
.
EE RN B ZE(1976 - ), 53, PRI, B, W58 0 S GiE (R
B GHL F2F . E-mail ; gijunshui@ 126. com

s B #7:2013-05-22



78 WOt 5 4 sk LERCE

SRS S0 N b — S PER VR A 1A -
WPER I AR 2 b K2 Sk — PR
(5 Sl R A AR AT T TR
SR FADEHRARDI S 1 DRSS 2 X5 5 U
AR , 28 R e 4% 2 ) [ I 7 A 2 oK e s 5

I FIZKPAET 20 7ElE 1 P2 WK Sh Sk -
%%ﬁ%%m%%%%%m

. Vutl VRF+

os(wRF1 + 1)
]

E1=J*E (t) t¢ E +
T Ve + VR + cos(wppy + 402>]
A = | (1)
E R

EEEuE=E

S S2

B e N D

EGR TN e
BIL PR AR 5 E  LAR R

Vpel + VRE +cos(opm +¢1)

D B Kt

Ez—]?

+ VD2 + VR +cos(wpm +¢2)

ST (2)

D) AC2) Y Ve, Vi 53501 P HL AR

A LI B FL T 5 ) L gy 53030 O O HEL AR I S AR K

SR R AR AL, 7270 AT Xt S — 5 /R T il

R A 2R IR ), i LA A0 46 AR 0 22 26 T o

@ iy M @ g TR IIIAE S 1RG5 2 (1 3 45

o PG 5 2 e 2 e ot Ry 1 A0
JERLPRI AR 2 b SR S ) L

i = Ei (ty)” )>t GRPe™d, (1 ATl)d (1 4-éfl)
J§<Trm)cos(2wRFl<l+ATl)) (3)

iy = %%AtlgsizGRfk “d, (1 ATZ)d (1 4-91%)
Ja(mm) cos(2wp, (1 +AT,)) (4)

A (3) MK (4) LG 53526 e B 1 EE A
TR ARG 25 3 A7, 235125 5 1 FfE 9 2 &40
LFREIAE 5 d, 3l 5 5 1 AR E S 23R
E%%fﬂ%mmﬁxﬁﬁﬂm%ﬂ W 1R A
il g 1AL — P PR R 4% 2 A9 ARG

Je -1

7_@41 (5)
K(5)H, e Ik - G FE/RIEHIZS TG . At
(3) A= (4) 1] L& B 4 05 [ 6] 7= A T 401 36 4
R 20 gy FN 20 s B ZZE KRS
3 (FESH

S RGCR S ROGA T AR 1550
nm, i I -3 dBm, HHHAAE S 1 FGHI(E 5 2
HIHR Ay 90 14 GHz F1 17 GHz, ik — B4 /K4
%%%ﬁ%%%%dB#HﬁﬁAﬁﬁﬁ6wo%
HGEFR A 50 km {4 2 )5, FEH2 10 >R F G
TRIES 1 RGHLER I A8 2 B0, 283 IG5 I8 B 45 2
Je [V B 77 A ) 2 R A A an &1 2 (1 3 T, 42
W B I 5 5 S IR I an el 4 (815 s .

HE 2 B3 AT RLR BLG e F I # 1R
FLPRINER 2 22 )5 43 A T o 26 e A 303 403 oy
28 GHz F1 34 GHz 12 Kk f5 %, JF H i S 015
1RSI 5 2 5417 0 Al (5 5 2E 4 e 1) 14 32
oA 1077 IR E (R R A ER

-50 4

-601

g
/m
=
R
,80_.
,90_,
-100T
0 106 206 306 406
J/Wz
B2 2KEES T
60+
,70 -4
£
g 80
Y

—90+

-100T

0o 106 206 306 40G
Sz

B3 AR 2 B



Bt 544 No.l 2014 25 7 4

JEET TG L AR G P P B 2 KA 5 (9 R B 72 2 79

3m 4

2m 4

T /m

Im {

= 2m

K5 HEAEE S 2 mHRIE

4 & it

TEICHZE R PAF 5 RGP R F17 10 5
o — B TER IR 0 A A IS S U
AT, Zid e s L L i 2 e s i R
BUAE RN R I 7 T WA A R S B 5 A
AR 1 TR R R 2K 5, I LA RN AR
UNISPRERS V- S ERES S OSp e ST &
PR PR 5 B R R T S it T i — 20 Yy
2%,

S 30k :

[1] G Heliotis, LP. Chochliouros, G Agapiou. Fibre optic net-
works : the case of the FUTON programme[ J |. The Journal

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

of The Institute of Telecommunications Professionals,
2008,2(3) .113 - 118.

Chowdhury A, Chuang K, Hunk Chang Chien, et al. Field
demonstration of bi-directional millimeter wave RoF sys-
tems inter-operable with 60 GHz multi-gigabit CMOS trans-
ceivers for in-building HD video and data delivery[ C].
Optical Fiber Communication Conference,2011,1 —3.
HSU R C J,AYAZI A,HOUSHMAND B, et al. All-dielec-
tric photonic-assisted radio front-end technology[ J]. Na-
ture Photonics,2007,1.:535 —538.

Ayazi A, Hsu R C J, Houshmand B, et al. All-dielectric
photonic-assisted wireless receiver. Optics Express [ J].
2008,16(3) 1742 - 1747.

Nguyen L V T,Hunter D B. A photonic technique for mi-
crowave frequency measurement [ J ]. IEEE Photonics
Technology Letters,2006,18(10) ;1188 —1190.

Zhou Bo,Zhang Hanyi, Zheng Xiaoping, et al. Developing
status of microwave photonics [ J]. Laser & Infrared,
2006,36(2) :81 —84. (in Chinese)

JABE, TR — KN, A O T RS A& LT ]
Holt5414h,2006,36(2) .81 - 84.

Li Dong,Wang Zhihuai,Zeng Wenfeng, et al. Research on
delivering characteristic of unbalanced fiber Mach-Ze-
hnder interferometer based 3 x 3 coupler[ J . Laser & In-
frared ,2010,40(8) :884 —886. (in Chinese)

AR, LW, B0, RT3 <3 MR AR 1
J£F Mach-Zehnder TR A AFIERTSE[T]. BOLS
£14,2010,40(8) :884 —886.

Dong Yi,Zhao Yubo,Zhao Shanghong, et al. Influence of
mixed modulations on the performance of optical fiber
communication system [ J]. Laser & Infrared, 2012, 42
(4):436 —439. (in Chinese)

R, BT, B BA A R TR A )y SOR AL X 2R
WAERGVERER R [T ], WOt 5 205h,2012,42(4)
436 —439.

Mohmoud Mohamed ; Xiupu Zhang; Salah Kuwairi, Optical
multiple millimeter-wave signal generation using frequen-
cy quadrupling for radio-over-fiber systems [ C]. SPIE,
2012,8412 (84120U) :1 -7.



