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Interchannel RF Power Fluctuation in WDM-RoF System Employing Photonic Crystal Fiber
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ABSTRACT

In this paper, we report that the differences between RF power levels can be improved in wavelength division multiplexing - radio over
fiber (WDM-RoF) system by using a photonic crystal fiber. In a WDM-RoF system, each WDM channel experiences different received RF
power level fluctuation in remote node (RN) because of wavelength-dependent dispersion. Since each WDM channel experiences different
power fluctuation, the RF power fluctuation acts as a design constraint in viewpoint of network design. We designed a photonic crystal fiber to
improve the effect of wavelength- dependent dispersion on RF power fluctuation. Also, we analyzed the wavelength-dependent difference of
inter-channel RF power fluctuations.

e =
TS, spgrhsd, S, A8 &4, 344 395
Key word

Radio-over-fiber, wavelength division multiplexing, dispersion, power penalty, photonic crystal fiber

* Mgl HFaE|ag DsEI|EATA ARl 2012, 02. 13
o A3y =MiEtn MAS st (WAX XL clee@chosun.ac.kr) AAtE2 X} 2012, 03. 09

T http://dx.doi.org/10.6109/jkiice.2012.16.4.821

©This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/by-nc/3.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



I.M &

< FEA Ve b 3 R Aol E e
A3 e, o] Foll B s HE | t]o] AH]|
25 AF st 7ol #e B o] mjg- o L, o] &
F&317] 913 71E] FdolsEAle B3] Bt W
&S Ao A HAT[1]. 55 AolE 55 A
SHA R ALRStE LTI AT Ee) Zukek o]
TEANES A5 tdHFo] Frkghel whek HEA
5ol At o] o] & 5317 % F57] LA wE
H|&37HE GukstA| et o] 83k T A& s dslo] 1
o 52 el YA TFIAE A B AR aE
AFsl7] gk ite = A, F3Al Ve s S8t F
%71 4] =1 (central station: CS)oll A 38t ol Wi o 7 11
FHAEE A, dAFCd A A==
(remote node: RN) 71| A5 & F3] 13 255 2
S 5 A= X8 33 E 7] (photodiode) ol A1
17 255 Bt tealvE F3 Sl A
4%4](Radio-over-fiber: RoF) A| 2=l 7] %o gt A
7} &rs] 7l ¥ o] gkt [2],[3].

SO R FFA AETEe SN FAT O&
FAEAF 9 o 7HYGA A 25 al S

t}5-3}(wavelength division multiplexing: WDM) 7] <]
ARE-E] AL QL= [41[5], ol21gk WDM 7|<¢] FA&
RoF A| Z~8lo] B0 2 M Aj2d YR HE &5
7h BQHA S, IR = ), g g 2

2 f
gH 59 A4S 2= WDM-RoF 7)< #38 &

Al

71E9 % 9YRE B9 f(single-mode fiber)E
AEm AR st 9 9] #o] A tho] 2. = (laser
diode: LD)E Ab&3tod #%FS3tf (optical double
sideband) W % Z <=3 3}= RoF Al =0l A, 344 2]
- 2k(dispersion)©ll €] 3l LT3 A5 o] Al o] A
FAE o wet F714 o2 AekA FaH 5] e
= @sdol A71A =M (8], o] E Al o ] 3-F ] LDES
A}-4-3F= WDM-RoF Al 2 8lof A= 54 1342 d) <
58 AdEe 1Ty AEY FAd9 Wk B ooy

2k, o2] WDM 34 (3 ) 1 159t A2 Al 9 o)

Ao Agta o] Hug, ofo] w3t EqATTE 2
L3ttt

822

ol 93l AAE ¥ZAA FAdfr(photonic crystal
fiber; PCF) ] HAF5A41 S 7]

250])

X
lo
N
o
i,
o
Az
o«
5 u
<
=
=
>
[>
0
1o,
=
4

2l [‘«{E

o X ooX 9 oo
=
oz

HoL i of
o,

ko oo
do AN Haoop ©
2
a ol
<
=
=
>
[>
o
o
>
o
o3l
o
=

M iz

=
447 34’4 (photonic crystal
2 HA} EX)

ol

o,

N

o

i ok

o of

% |o

o o

oL 2y
of _ﬂ,

th
o g
o]

C

=2

(T
I
[e5

offf & b,
BN
AR
(A
ST

i
O oX
o <

o

o %‘;ﬁ
B
=l
N
o

oX,

1o

o

R

i
Mronx

iR
:Oé
:>I¢=r

1 2
ol
o

ofr ot flo

II. WDM-RoF A|AEl 72X
WDM -Z%0f| 7]4F8F RoFA| 2~ 812 Z} 7}9) &L of] &
st 97 ==& ghuke] WDM Al'd & &3t
oo Al ~do] A dlojE g 57 Bk ofy
£715d WDM A o] 5= v T4 1A=l o
Fedt 94 w59 £5 S/ 224 87153
7R 5 S7HAE A Bk 2" 1
WDM #'dS AF-&-3 WDM-RoFA| 281 9] %2 L}
WAt} ¥ o] § WDM-RoF OLTE % 7] 4| =& UER)
1, WDM-RoF ONU+= 7 A 29] 94122 ey
™, Z7}2] ONU+= OLTS] WDM =2 9] s3] &g 5]
= 720t WDM 34 A, Ay, ..., A, == OLTZ5-H
ONUZ 4415 = st gkal o] &35 n7fl o] 93-S el

i S ok
o 7l

N

Uiz, SHFA S 52 MZM W 2718 58 f/29 F
spr 2 Mz o] FAlE T o] FA Mz 2 &= ONU
of FA7NoM FAFRT [ oo Tk A5
e

coupler® &3l ot F2 5 o 2w
335241 7] (optical  receiver)oll A A

diplexer®} FEIVHE 3 A ahgth. teLol
&8 A7) 5 E diplexerE 53] 443 FA1% glo] A



BAA BAFS 0]-&3 WDM-RoF A 281 ] A A7F AW s} #Hap 24

WDM-ROF ONU

Optical ||
receiver

v l -
WDM-RoF OLT e Conpler
Data #1
P R {ho Ropse & Aoramd
700 Porrse &hopgpts oo /
Datae wtREFLLN e Ay s &€ Py 158
ata 72
e . e
: o REH#2 [ e —) 1 PCF - Hpenux :
Data #n ?‘11+1‘;\'11+1‘ () ---;\'lu ) Ao A & A }
fL o \{ “n o USH un, LB
oo, R #1
R WDM-ROF ONU ’:D—T kN
O% 1. WDM-RoF A|Adle] &
OLT: optical line termination. ONU: optical network unit. LD: laser diode. Rx: receiver.
MZM: Mach-Zehnder modulator, LO: local oscillator.
Fig. 1 Architecture of a WDM-RoF system.
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Table. 1 Dispersion values of standard single mode
fiber at different wavelengths
Adis 34 (nm) 32k (ps/(nm,km))
1 1542.94 16.68
2 1543.73 16.72
3 1544.53 16.76
4 1545.32 16.81
5 1546.12 16.86
6 1546.92 1691
7 1547.72 16.95
8 1548.51 17.00
9 1549.32 17.04
10 1550.12 17.09
11 1550.92 17.13
12 1551.72 17.18
13 1552.52 17.22
14 1553.33 17.27
15 1554.13 17.32
16 1554.94 17.36
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Fig. 2 Power fluctuation of RF signal over
transmission distance.
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Table. 3 Change in minimum points of RF signal
over transmission distance.

AdHZ | CH1 | CH4 | CH8 | CHI2 | CHI6
o} nm) | 1542.94 | 1545.32 | 154851 | 1551.72 | 1554.94
1 26 26 255 25 25
2 | 785 78 765 755 74.5
1 30 295 29 285 285
2
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