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Abstract

We propose a novel optical channel-selective filter whose center wavelength and bandwidth can
be fully controlled. The proposed filter consists of three identical chirped fiber Bragg gratings
(CFBG’s) with fiber stretchers which is to control the reflection spectra of the CFBG's. We
experimentally demonstrate that the proposed tunable filter can select arbitrary channels from a
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I.ME

2% djg3Fe] ARE A= A 7)Ed I3
33 (Wavelength Division Multiplexing, WDM) %
47)%0] s dA7Ea glon, oledt Xy 3}
A Al2dS 587z oddsle 5] Ag
A7) A7 2ad FAREAE] A 997t
oJe] vetelld F=a olct. AR osst 14y

& FA 5o IAAEANE o] 8dt FHRe] W I

A 49E o AR dEsete] o2 e Als

2
O

(o2

il

>
lo
7
<>,

* E#R, MBS T T8N
(Department  of
University)

* IEE R, BERIEBEATRTRE JHwHFRATE
(Photonics Research Center, Korea Institute of

Science and Technology)
B HSE20004E12 8128, AR 8:2001458308

Electronics  Engineering, Korea

(486)

FAO) Agsto gy iR Aegeks Z51A)7)
Wajele. o]z)dl s o}g3l Jlee A4S
gafo] golslu Wz FA sl w2 kA
Agsr] wiel 283 I7b Aot 7RIRk
BB A"l 5o gF AL g HA VR
AR)4A 2 Adelo), spEE o8} J)ed AR
thE3t 7|go) vlE] gAe] thE ASE EARIEH
713 Al olelAl wlaA] gelsicth wehA,
A 53t AlaEle] FAGE A Al 9l
2)e] MM & AFES 2 Ad FollA sl
AdE A3y A% ook’ 2xlEe] a7}
FA-+ AA} (fiber Bragg grating) £ #3541 AJ2=¥
£ 7% o o2 23 WA oK) HRR AT 5
Atk HellM 1 840 Si=Ez glod, 53] A
(chirped) FAH- Axfe} 722 ErAg Axle] et
28] $8o] Foi=z ok FAH A =& T
A Adele ke AbelaA (insertion loss), 7183l &2
USRS zZher) ofefgt AR AAE AMSsled, #

i)

oo o o rfr ajn



20014 7A EFILEEWGEE

27 A% A2, 23 7pd el 34 Held, 29
)P g ars AWER 5] At
128 27k Folld, B4 ARE Flxz ¢ B4
Beje 94 s B4 Aadeld S AdS
A W F23 adleltt 53, te 3 ¥

B 3 sl 2 7sE dabg 3 vEglas o
3o A Al 7 71l A ol st
olek. AF7HA, WY 3t Felg Ashe o 1A
Wi Se] AkEeigkeh. 44l m el A%l 9y
ol WHE Ze #F A EI2MH (notch
transversal) HEl7} ALY o] Aaghe o)}
2 A A AR 7] (tapping) SAKE AHSRRoR
# g o] Wele] IS4 A BAF AR 4
ols} % Azte) Aele] ojEgt). FmEH [GlMe
FH4E ke 00l6pm-A S S (FWHM) &
e 3} tjedEw) Gelsh AlsksEigick o] Wele B4
S A7k @ ek A B+ Auel-sls gest
ugks) FAslelglnt ma, $4 Al7ke] 2ms e} A
& Bl AR £54E MR ¥ 74
(tunning) °] w3 ez} APHFA" P2t

FE

4041ﬂ

_s_,r‘_>f.4

o N

lo

CFBG 1

Laser source 1

Laser source 2

4 X1
coupler

4—Port
Circulator

38 1. 4 A A9y e Ay AAE

OQutput
Port

H3RV%E SDR HTH 33

(plezo—electric transducer: PZT) o &3t FH-S v}
T, 2¥Ey mof a8y B F4 e ddF
of des mXA el =3 Fuee] AyAe|n
A4l Fido) X*%—EJL 22 [8]°ll vehdsict

_‘1}.
Axelellr Bl 39 E3-8 Jejysied AHE
F 9er, o7 AdE Yk EAAZ e
(routing) sh=dl AHE 4 qlck W%} e &
A& A7) AdiMe d9EH T s 24
o] 7bsslelo} sl d), olv] WiEH Y F3 HeE
L ol 8FRAE FAl BEAFIRE E3isich
$ElE B =ieA shdaAtE AR B3R AR
(fiber stretcher) o &8 ~HMEHHA7} AA== Al
Aol Fdd A WHF AA 4-2E AHERolE
(4-port circulator) 2 FA=EH, 9eje Ad-E AL
g 9l dlgEe] xA-o) re’dt MR Fx Ad-
Ay Je g Akl APH R ¥k

L ’10

O. HMetel Hele| & E4
ad 12 4-%E HFeeleie}l AR, asly F

I

light
absorber

control
signal

control control
signal 2 signal 3

Fig. 1. Schematic structure of an optical channel-selective filter.
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Table 1. The signal reflected by each CFBG's
(Fig. 5).

Fig. 5 CFBG1 | CFBGZ | CFBG3 | Output
(a) 123 2,3 2,3 2,3
(b) 1,23 4123423 4| 23,4
(c) 2,3 4 2 4 2,4
(d 1,2,34] 1,2 4 1,2 4

2 B3 -32d4B olsloe). 53] olzist WY F3 F
Bl A2 9ox gle HeE Ads A9 & sl
A g Hupdel} wulgod oA 4 gl
A% 7k a1 glek

v. 28

AEACR F3t Udat W4T 24 + gE
Mg F22 9 AL AGF + sle Wel
AR} 0)8 YA TR w4, oleie B
E7h o} Aeae A AEAE Ae B o
i A5 B AN B9 e, 3 o
Aol 7P7he 2AEY Rk Zerhs Aol o
pel-slel Belneh $5% S4E dehadh A4
93 Wl Aol weh Qlsle) PAEE A9 S
slow, 2A4% 5 7h Al we} A2 1 B3
Aol 2ge] golsjeh m WA e AEF v)
o AlAds] e, A 22s Ex Bao] 45
o (<-32B. ©] et RAFRE PR, B ¥
VAR EE G B ARAANE ALY RE of
$9 5 9e Aolch aeinz, oY Yo} ek
S vhEsht B9, A AY 2 b e
o] $-40% 4431 4189 5 9kE Zelch

b0

ek

=
[Ls

I

[1] S. W. Kwon, ]J. W. Park, H Yoon, S. H Lee,

(491)

£38% SDE B 7%

(2]

[31]

(4]

[5]

[6]

[7]

(8]

37

S. B Lee, and S. S. Choi, “Bandwidth
controllable filter using the chirped fiber Bragg
gratings,” in Optical Fiber Communication
Corference, San Diego, CA, paper Thj4, 199
T. Komukai, M Nakazawa, “Fabrication of
nonlinearly chirped fiber Bragg gratings for
higher-order  dispersion  compensation,”  in
Optical Fiber Commurications Conference, vol.
2, paper TuM2, 1998,

Y. K Chen, C. C. Lee “Fiber Bragg
grating-based large nonblocking multiwave—
length cross—connects,” J. Lightwave Technol,
vol. 16, no. 10, pp. 1746~1756, 1998.

S. K Park, J. W. Park, S. R. Lee, H Yoon, S.
B. lee, and S. S. Choi, “Multiwavelength
bidirectional optical crossconnect using fiber
Bragg gratings and polarization beamn splitter,”
IEEE Photon. Technol. Lett., vol. 12, no. 7, pp.
383~890, 2000.

D. B. Hunter, R. A. Minasian and P. A. Krug,
“Tunable optical transversal filter based on
chirped gratings,” Electron. Lett., vol. 31, no.
25, pp. 2206~22017, 199%5.

B. Otegar, J. Capmany, “Fiber optic bandpass
filter with subpicometre bandwidth using a fiber
grating and two fibre Fabry-Perot filters,”
Electron. Lett,, vol. 33, no. 23, pp. 1970~1971,
1997.

A. Tocca, H G. Limberger, and R. P. Salathe,
“Bragg grating fast tunable filter,” Electron
Lett., vol. 33, no. 25, pp. 2147~2148, 1997.

W. Zhang, J. A. R. Williams, L. A. Everall and
1. Bennion, “Fibre optic radio frequency notch
filter with linear and continuous tuning by
using a chirping fibre grating,” Electron Lett.,
vol. 34, no. 18, pp. 1770~1772, 1998.



38 A FAE ARE o83

¢ b it BIGESR)

1973 1194, 1999 29 Fe
st AxbEElE 2 (FEH)D.
1999 ~20004 kRl
(KIST) #7]ed74de sAd7<l,
2001 29 weoishe Adxpgstat
24 (FFD. A AMAARKF)
AATFAE EYT AFE A7 FIARE

P AR A o8 BBAE 4, BAE A

F 88 WOEER)

19551 794, 1979+ 29 sredoyst
o AR} & (FEAD. 1930
d~181d Esilriedta o
T4, 19839 89 <= g A
71z 2] (FEhAp,
1987 119 WAoo} F Fajo)
L F (FERAD. 1999 4B NHK7 <74 vk
. 19893 ~3A) wEliskn RxpREls) @
FHA Rk FEAA 2, BHEYZ, FEd, Fx

RUAR = “

(492)

XA 2 7H

FMEE 5t

F M BEOEER)

1956 8¥A4. 19834 29 A7bopst
o E2h Z<i(e)ehAb. 19859 2
4 FHE Z<(elgAAh. 19934
8 FEhd Zi(e)ghatAl. 1985
74~ I |EATH(KIST)
B71EdTAet AR Q7).
FHAECE S AR N, AR dold, B

Azp 2, BAR AR 24 AN 5

® M Z(EgR)

19409 594, 1966\ Univ. of
North Carolina E=183} E1(B.S.).
1968'3 Michigan State Univ., East
Lansing, &3 E9(MS). 1971
1 The Ohio State Univ.,, &2|%3}
Z<J(PhD.). 19714 ~1974'3 Research
Associate at U.V. Photoelectron Analysis Lab., Dept.
of Chemistry, Univ. of North Carolina. 197411 99~
197511 84 Visiting Research Scientist at Group des
Transitions de Phases, CNRS, Grenoble, France. 1996
W 19~19974 129 STEPI 77189+ 19743~
2001 I3 | S ATUEKIST) FlsdTAlE (3
A7), 20019 4€9~3A F5 I 9
FRAER FEA, dolA B, Buaim Ak 2A
XA, 32} Spectroscopy %



