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YR B A== A A FAR R Aol 9lolA] Group Delay Ripple(GDR)-S £0]7] $J3t apodization 7]<9f oh3)
ol BNl APHom gzt stk JHAAY Aol A utAIE o83 UV | A9id 7S A-88H4a,
PZT(Piezoelectric transducer)E o]-83to] YAl k232 o] A7)y Fof| A H3HA| E50]F 2 2H apodizationo] YojUr=E &t
olgjgt e Igo] HFE Ao|2 o]FoiR)7| wigel thFst apodization ZEMAUL HLE = ¢I3lth Gaussian, Raised-cosine,
Blackman, 718)1 Hyperbolic tangent 5] ZRu}-2 #-83l JAXES AAslg.on AY A 0.05 nm F7HHF peak-to-peak

GDRo] 20ps oJ3t2 74315t}

FA|o] : apodization, chirped fiber Bragg gratings, dispersion compensation, fiber grating fabrication

LM =

B ZAWFiber grating)= in-fiber 2A}o|HA L 4
A&, 2 "EF a7, AR 7H 59 AHRE 1
BB Wi axz 2E2e wn ol S5 4y ¥ B
-4 AAKlinearly chirped fiber gratings, LCFGs)= ¥-2 tf]
HEZ3 HdHZA group delay 5422 3| DWDM(Dense
Wavelength Division Multiplexing) A|2#]e] HE|L} AE AL
B 5e2 g8 AREL vt 23u B4R HER
7+ & @3 %9 3t Group Delay Ripple(GDR)©| 2tk
£ Aotk GDRO| & HAA 43 A8 3¢ FFA A
299 J5o] dstA Mstd 4 ok GDRE AR A%}
A& Ao EAsRe AlL" oot AR} A4 Bt
Aoz wPsts 24 ool dsiA AR gt
TR FEAL A, AR AT FRENA ARAE
SEE WPt golvy] ol EdF 22 & GDRo| 2
817 Hrt. o]2jg GDRES Fo|™HA] group delay?] ABHE &
A5k7) A3E Hdol B2 H FAF- AR apodization 7|&
O]C]'.[Z]

A B4R 3RS apodization 71&9 54 fdL FHS
A9 AA 2HE ¥z ZF4(envelope)S FEY H
Bl E £ Gaussian Fe)E THSo] A& £9 AHX
e SHE WS BEo] Y Aotk oj2e 2HE ¥
3ol 2 el E apodization Z2uto|2tal Sh=t,
tFe ZERYS AL RN HAHRL AL AUEYI)
HE} group delay 54& oA WA > Qioh

BaH AR 7Rk BANEAT9 B 87EE AL
|Dayl, |Dyl=1/(B4NS] 22 #HHT 7|4 B= A

VE-mail: yyghan@kistrekr

FEOIL, M= A5 g Fo|tt S S0 10 Ghits's AL
9] 3% 01 nm AT HZE 7S o | D,/=1,000 psnm7}
gt oju, 38=ke GDRE theat Zo| Bdd &+ g

AL A Dy|=B! m

2 (Do} 71231y, AgAH o2 3]-8E= ) peak-to-peak
GDRI}E dr, =0.2B7'82 HHHATL 92 S0} 10 Gbits/s
A% N2dolA 3&== 2 GDR g2 20ps(+10ps)
< ¢ 5 Aok

Apodized 3 Fd5 AR A HHL o A2 U
A ey 94 wkAS(phase mask)E ©-&F A|Ft ol
7P de] 2k 3 mkA3E ol8she W= oY
7}A] ®h2]o] Z)sh=u, HA 34 F-L(diffraction efficiency)
& Zo) Wl weh Aol BE 4 whAIE A
HH JE vpAS(amplitnde mask)E @A ARSSH B
DC Z2HE HIE YA Theoiae ol =2 WA 5
o] Atk Tzt ol2gt WAIEL st Fele] apodization
profiled 283 ¢ gl @ol Utk T 9L B
&3t Y3t £ QoA UV Fo|A7t Y4 vtaaE
2GR ol YA AT E PZT(Piezoelectric transducer)
£ ol 83t E50] S22 BAHFY 2HE WIS A
A 2B 5 Y=E PP

o] WS AMSSHH PZTE Alojdhes AFEH T2 R
glo]A A7 YA wE PZT 25 UES o= =4g
g Q7] wgoll chget HefQ| apodization ¥E A&
QA "ok B3 =2 E= UV Y9 Al7|(intensity)= A&
4 B YA FAHER oF =2 5 guE,
A2l AAE T3 ¢Ae DC 2HE I 4 4
At
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IL Apodized ME & Y47 AKXl 2YY

FHH FEAe B (photosensitivity) & = FAG
ol UV ¥l& 2ol ZHE] WIS Mol A4S o83}
of FAHH ol WaFo s EHJ H(chirp) Welo) Rute 2
AE WIS do7 AL W) oy FAK] R 13}
A Zo| o W3Po] ZHE WUShHL & Y E(effective
index) n .2 WSHF on 02 B chgat 2ojldl

6‘ne_f/(z)=W{1+vcos[%llz—qu(z)]} @

ATV o e T AR F7] & A Q “DC” index ¥
A dAoR 29 AR yEpdth o= FAFH
7HA A(fringe visibility) gkolal, A= 4 ZA F7|(grating
period)O]TL (2= =z WY HAZ} H(chirp)E UERlE &
Folth. O3 12 & EE A J=9] F 714 &
Bozol 18 19 ay= 6n ,+0¢ Gaussian apodization®l
Aol FAFFE W3t JZolx, b} on,=0%
Gaussian apodization® Zz}e] §& ZHE W3l o)
E]'- b)oﬂk] on e//=0 O]X]E!_l— ’U—’OOCQ “1] UXVe-ffg‘ 1‘:1"6\:_}?_]_'
@& 7ML, o] B vx n 4 Gaussian F7t gt

ohofRt 2] Apodizationo] AEE A¥ H FHK
AR B4E BA%P] HEiA, & =RelMe BHF AA
E B3k AWY BE A3 R VWS 2= AS
S g b 2-e A% »e 43 2)(Coupled Mode
Equations)9] }& 73t{ct"

B2 oR(2) = S(2)

2 4 i35 =—jx "R(2) )

o] ol Fe “DC” A7) AHAI4(self-coupling coefficient)
o1, & “AC" F¥A(coupling coefficient)e]™ Tht
Zro] Aojgct

T=2m G-+ E -5 @

K =-/71£1) on eff (5)

714 Ape HAAY FA wFolq, gt AR on
02 "M BS 1p=2n,A2% EJHAT. 9] oAM=
& R0l &} k= 29 Feolth

4} 3)9] #E F37] Aol LEle AT AR on o> 0)S
7Hgste] A& E71=2 gtk ol g2 & ATollA A
|8 HFA AREAe] 71eFer FHA HA dolof |
FTUE UV 19 A7IE FHRol =2A717] i f&
sttt &, AlREe FHF e 29 19 bt Zo
“DC” AH 2 WBRGL om0 AR Holollx] FUsHA ‘0]
He {2 24§ HISAE Jei=E AREd o,

“DC” A2 WS 6n 0] 00] HEEE, vo02 7Y
S o Br e SAT SULOE Uehyold & gtk o]
 oox o 2 SEe AEE 20 B TS Meos EY
81712 gtk o “AC” BHAF kv WE BEE #
At

W2)=vX on .4 (6)
« =~;£ W(2) )]

V(2= ARAFH 7 o2 EASHL Jon, Y A
€ A3 E 9L e itk 25 Wt fiE =F
£ Hskg A9 2ol FA4E st Hew o]
€ £ =EolA+= apodization I=+2 FY37I= A

A% HEARY B¢ A T (e o 2 2o iRt
njEgtes =0 59 Al ARgECL

l.ds _ Amgz dip ®)
2 dz AL dz

4714 L 2.0] ghg HE(chirp ratio)o]}T Be 4 HA
Ae] B4 ol ghe Agrolth

4 @9 2% == WEel 2 v YHE Bolut
Ae YW Ge TU & vk AL ot Ak A7
o] ®ol Ex &l Utk a2y AW E(Transfer Matrix
Method, TMM)S ol 8311 HARE $85] e 49 73
(section) 2.2 LRIl 2 7708 shto} wh7] e A%
2 7Pgste] AA 385 AU AL FUE 2L 5
9 Bk oheh, 1 ARNZIE WA FY & ek

WA 779 RSS9 %E A4 RS 5.2 EH
skl TMMo] J3) thael o] HYTT

[s/]=7 50
[§$]=ﬁ.m...j..—fj 1;;)]

©

oldl, Me 77| F A4S ofuishE, T B F7)
Me B A% ATYUEA hew Zo| BRI
7= cosh(yfdz)—j%sinh(mz) —j%;’sinh(mz)
cosh (7 4z2) +iTa; sinh (7 4z2)

(10)

A71H 7=\ (¢ =500l det 2 7] Lololeh
oA 7] AA 2AE At RI S0l dYstH AA|
AR AAA i 4 ) & Ry Su8 W Y
F A "ok A Ryt §,L2EE HARS HAL A
B E H(reflectivity spectrum)¥} group delay:= Th&3} Zro]
a7l

J% sinh (7 ,42)
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Reflectivity [dB]: 7= 10 log mjs—‘;’l an

R
2
Group Delay [ps]: r=-42 —— A~ 40 (12)
_1f Iml S y/R y) Sr1.0 B]AH 7}O
o, tan (_RdSM/RM] ), [ 1& 355 ke, R

i

g=
A ghe 3

A oA L= “AC” 2R A k&= V2R E2FE
F ke A& AYsA ©] W(z) #<E “apodization §
2l 2|, o] 9 Feof wet A 2EE W
2} SAo| ZHEUA apodization AHE HAF 5 YA
t}. Apodization <= V(2)E T3t apodization S 2ul o]
upet goldt Fejo] 2 BHE £ Qlck B =RoAe
o3 22 Y 7HA Z2udo) di§t Apodization AHE
E43) motch

1) Gaussian profile(H<> : g)
V(z)=kexp[—(—(ll— . —‘Z)z] 13
2) Raised Cosine profile(FH> : b)

V=K eos[£2])’ (4)
3) Blackman profile(tH5> : B)

1+(1+B) cos[27r—z] +Bcos[47r—z—

| V(z)=k[ | ] (s)

2+2B
‘S’qr
h )
L L
2 (a) 2
&12
4 Apodization
function
L L z
-= 3
&?eﬁ =0
(b)

1% 1. Gaussian Apodization® P48 Zzle] &8 ZAE W3}
4 a) 9n4°) Gaussian Fejd W, b) =0 4
(FAE A3} FA9] I A(envelope) FE apodization
Yzt R

4) Hyperbolic Tangent (Tanh) profile(¥5>:q, )

) ®

919l apodization FrLE2 HF (—L/2=<2<L/2)9 WS
oA Hoj=Ele FpEoli, L HARL] oo syttt
BE Feofl d3l ket dert FERied, o] 32 AdE
o2 A= Y A FHE Wsighd dgsick w3
Zt z2uo) i3 5 WArt EA3to o] Feg &
oA 23% 4 vk 39 2+ o 7HX] Wegtel dist 2
apodization 29 FpEo T HAFL Q.

V(z)=k—%(1+tanh[ﬁ(1—2|2—f

I3 2. Y] 71A] apodization T2} 350] 183 a) Gaussian,
b) Raised Cosine, ¢) Blackman, d) Tanh. 2+ 2w}y
Hpghol digt 2afjzol st gjE-g RojExa glon 1
gzo] x&M y&22 ZIZt L=1, k=12 normalize L.

(a)

b)

0.2 0.4

a9 3. ol23 24 9 Age] AE-E vl 7kA] Apodization 34=9]
. a) Tanh(a=3, p=4), b) Gaussian( 2=0.4), c)
Raised Cosine( b=2), d) Blackman( B=0.18). x&2 [ =1
2 normalize %-&.
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Chirp grating, legnthe 116mm, chirp ration0.085 nm/cm

Blackman
Raised Cosine

%‘9 15492 15494 15486 15498 1550 15502 15504 15506 15508 1561
Wavelength [om]

29 4. Y| 71X apodized HHA}2} unapodized HH=}e] ©]232
REAL AHEH(HFHRL] o] L=116 mm, chirp ratio=
0.069 nm/cm).

E 1. ¥ 7} apodized HZ=e} unapodized HARe] HhA} Ay
E¥ d o=} sidelobe peakglte] AT} olES] Wl

— FWHM tgZ Sidelobe peakg}
(28183 [nm]| (HEZVIER) [dB]
Unapodized 1.14 / 1.34 -10 / —15
Tanh 0.95 / 1.09 -22 / —Inf
Gaussian 0.70 / 1.04 =21/ =25
Raised Cosine 0.62 / 0.79 —26 / —Inf
Blackman 053/ 0.70 —27 / —Inf

9] 4 (13)~(16)712] 9] apodization ¥ V()& 4 (7)
o) &3 2} Apodization Z2vtdo] At WAL AWEY
I group delay £4& 7 4 Ut & =RoAE Z=vt
4 EAL & Ugfjo] £ HLES s Agsto Z+
apodization gr<oll dIgt HEAF A ER L group delay E4J
£ A\ BAsigo a9 32 Ad"gE Yy 71X
apodization ¥2] IHZE BRAFT Qi 19 39 a)=
Tanh TE23U(a=3, B=4), b) Gaussian Z2IU(¢=04),
¢) Raised Cosine E2W(b=2), d) Blackman Z=Z3}+Y(B
=(.18)9] apodization ¢ 1@ Zojt)

a9 4= Y 7}1A apodizationT} apodization®]x] 92 HA
Aol T3t ol 29l Wk} AMEY AL 4 (1)L o83t
o AN Ak TAZolch, 1Y 4o)H HoSo], apodization
A &2 (unapodized) HAALe} v} Y ERoE= —15 dB
ol’d9] sidelobert EAstiL U&E& B + Y1, ol
sidelobe7} Gaussian apodization2] 73-9- 10 dBojA o=
A& & & 5= vk YA A 7HA] apodization, & Tanh,
Raised Cosine, Blackman?] WA} AHEZHoA= ojaka 9]

x 10®  Chirp Grating, legnth= 118mm, chirp ratio=0.069 nm/cm

N

=
[

Unapodized

Relative Group Delayjsec)

0S¢

1548 154'9,2 154‘9‘4 154.9,6 154‘9.8 15163 15512 15510.4 1553.8 iGSIO.B 1551
Wavelength [nm)
% 5. ¥| 7}A| apodized HZA}9} unapodized A=) o}&F <

group delay E4(HAA2] Fo] L=116 mm, chirp ratio
=0.069 nm/cm).

79 sidelobe7} WHAYSIR] 9=t} Gaussian®] 7- sidelobe
7t EA= ol apodization &7t A=) X2 Eof
A 00] ofd grog AZE Q7] wio|tth AL digE
(FWHM)Z 43 R, Unapodized, Tanh, Gaussian, Blackman,
Raised Cosine?| A2 thZo| ofxl= AL gl & +
UTHE 1 F=2). HZFHo] Fo=x olf= 1¥ 39 apodiza-
tion g T oA & 4= 3l0], apodization 7]& A7t A
] & ERENA AR AR AL LAFNE W)
32 9J7] wjEolth tiEfdo=s 3% 39| apodization T
agmo Lo 7] 02 I 49] ¥} AHERY]
Qe 2717t AHEH= AS & 4 vk

3% 5= 4] 7}A] apodization¥} apodizationk] A} 92 A F
Aol tigt o] 242l group delay £/ 4] (12)5 ©]-&3}od
ALt Aat Jefjzoltt. 9 5§ AHEH, unapodized 3
AAL9) -9- Group Delay Ripple(GDR)©] peak-to-peak <F
200 ps AEE WPSk= AL E 4 Atk 24l 7R
apodization®] 72, Gaussian2 A|2J3t W= apodization2)
GDRo| o]4}2el AL A9 EA45x] gA = AS B+
qlck ot Gaussian®] 7%~ peak-to-peak 2F 10 ps2] GDRo]
Uefg QLo 4] (DE AXLYE 10Gbits/s Hg A| A8 Q]
78-% 3-83h= GDR peak-to-peak 20 ps ZtS FH3] &3}
it gth

o|ARS F5el| E ul|, Tanh, Gaussian, Blackman, Raised
Cosine 5 | 7}7] apodization T2WAU-E FHH HAA|
285192 o GDRE FASHA &Y 4 3lol 10Gbits/s
& AL"o] g B4F BAZIEA SE83] ASE ¢ USS
sttt E3 Y] 7HA] 220 Fof AHG ZERUS
Aoz Yok vt AHEY HIEE 4S5 S
< ¢ Uik
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1. Apodized M3 ¥ BAS Zxte| Mz
ST

WM 0}28 AL 2A2 AA) apodized HHAE
Azt 2 BAL ol2el Ao} v - Bkl g
t}. Apodizationo] HLE B4 AR A A2ge 2
g 67 2o FABcE 120 mm 2oje} YA wkAiphase
mask)E AR QA P BAG 29lo el 2t
A Z3 Y3 2HAZ F, afa3e) FAfol dfs) 3
oA Aol ERLolE(translator) ] ZHE UV A
S BHAER= UV glojA] o] ufao] 3 32 QJAat
sfmA utaze] HA) 2ols AR 5 AEE TR

13} 4] 6)oll A upe} Zol, apodization T4 Wz)
= 9 ukAa Ao 7pA A visibility)ol] HlEishr] giRe)
Lol olfgl /IS 2AFOEHN YUShe apodization T
209 9L 5 AU B AFolAE PZTE AHE3td
QA okATE W] Yo we AW ABY F78 BE
of 2oz I wpa=e) NS 2 WES S
3ttt olE A3 A vt Y offi& o) PZT(Piezoelectric
transducer)2 A5t wpAIE FHGO YU Wgos
BB 2 5 ARE P48

PZT9} ¥ ERSdolg AEoS 2FHEE Ao FF
go] AA=lel Ao} TRaYo) o] FUSHA Aol¥ 4
AEE ALt olRA AEES 5% W 015 PZT 5%
9 A o7t 7Bt Hosn Ysh: apodization ZE
o] HEE FARE &84 AZEY S A @t

PZT7t Q4 nkA3E ETE 4 BFWSY 2E(dithering
amplitude)T WE(Frequency)S WIAAZ RN FdH
oA B §4 vfaza AR A Y(visibility) & 28
4 Qlch B doAs do] 9 AR Ak &
= 9AsA $ASEA, PZTY ES50i13E IES Y 294
Q Z "3AA AR FEH W8S olTo Wt
thoFst apodization TRWA-S L5 Ao, PZT AEFH
20 ABLARSL A Aolel ABUAE PEA 2B
Aoz Pojujor sk, of A e] BBMdo] HER apodization
AAg] AEo Aol ol ARTAE 3% T2

Controter
Jd
Teanstetor Micror
-
funeed CW Ac-ion Laser
1 phase Meskon
" o P2 Optical
Soutce \

% 6. Apodized FHH AR AE A% A2¥ FAE

3 847} A A E(extinction amplitude)®] AAojt).

29 Aol AF upx3 FARLY] TGS R3] Al
AA 9=l PZT AW AE 3718 Lar. o] 44
AEZL PZT AF5Fr7t sine Fejdrt, FURYF &7k
T= ALY Feperto) et o2, f4 wra3e] AR
Z71o] vjFgict. Ao AFAEL WP S T 3
A=, F4G AARE Hal HRpe WA AHEFo]
2AE) At g AFZoR ARt PZT W5+
AZo] A AXRc) 22 Lo, YA upAa AAFY
9] 7 N Ao] EEE AE FA7id) vistA EHed, $Ee
olZ AFPHoZ ULt ojF ABBARRE TS
apodization Z2uto] wE ¥gkd PZT A% F+E A

£ QA "ok £ dpoiAe oy A% T AFE
Aol mzagol 23 apodization Z2uHUo] g0l ZF
o2 BAR=E S

B A4 PZTE sine T4 Fe)2 EEFE= i
a5t SURY de 2= JAY R PLTE &5
o A4 Hd PZT 5349 A28 YA Ee &&= ¥g}
7 @At AAte] Y44 @A phase error)7t AT 74
o} AZrh PZTE A%l wet 1 F=rt g AAT, 4
A AY B} sine Y FHR PLTE TEAFE R0 §Y
2ok B A By FLRo ARY o7 A
Adhe A& AT = ATk

PZTY BE: & AFAT AARE Fod ¥ A
uizl HAsA HEAASE Y8Hs apodization T FE
2} apodizationo] YoiubA Hch. & =RoxE 19 33 2
& 1l 7HA apodization Z&uto] g FHF 4 HHA
9} apodization P& sFstHow, AZE ¥l 74A} apodized
BAS AR A v 2WEYT group delay 54
Zvzy 19 79 39 8T o] 4& & AN

AR HZ A9} group delay: modulation phase shift Hf
2 olg3t 238G Tunable HojA L228d Y
& CW B35 BT AR E(FRAZ, reference signal)
ol ©A A7) ¥Z(intensity modulation) A1) & A2 A
Ao AN ojnf] REAME O] Ut RIAREES FHE7)
£ 58 A4 w sl ¥ o] A 71&9 F2AEE
vl ste] YAt lphase shif)yE Z3TO2MN group delayE
78 4 vk B AP AES ®x Fu(modulation
frequency)+ 780 MHzo|th

g 7944 E 4 9159, unapodized FZ 2] sidelober
— 10 dB7FA} EABIIL Q=] WA apodizationd d] 744 A
ARl B 21 dB 0549 sidelobeZ 2t QJt}. Z apodization
of & FH AF FEAR WA SHEZY sidelobe?} 10
dB ol #4ES BUY & Ytk EF 17 49 ol8F
QA ¥t AMEY G2 vlws) g u, A2k Y A
apodized HZ#}e] WA} AWEY f22 o] AN}t
9% F7) 02 Y= AL U0 4 Ak o
ol2ZQl Y=ol Ao} uiaiA HA AlRkE FARL o
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------ Blacioman
- Raised Cosine|
------ Guusstan
-« -+ Tanh
———— Unapodized

Reflectivity [dB]

, !
1550.0 . 1851.0
Wavelength [nm]

a3 7. A= v 7HA apodized HZA}9} unapodized FZARE]
Wit AMEY 24 FwPARS ol L=116 mm,
chirp ratio=0.069 nm/cm) ZjZLe] QIEHE LA YR
Blackman, Raised Cosine, Gaussian, Tanh, Unapodized
HEAY AL AYER,

HZo| Foj 0.34 nmoj|l A A 0.14 nm F=ghE 2HA L
Uil ek o) AA PZTQ == 9%t apodization 3
£0] AN H gAY, 14 ntAI o] BaHA, Al
2 A2 o] HY(alignment) .3} 5] AAH of, 2gjx
Az Alef] Bk Bt g ol g3 vehves Aes
Bolck o|9} 2+ UIYE 379} sidelobe peakx]2] &3k
= E 1] ZYstnt

a9 82 AFE 4| 7R apodized 2 A2} unapodized 3
AALe] A A group delay £/d& R oj&Et}. Apodization
°] 2gH HZA2| GDRO] unapodized HZR}o] |3 A
3 AAastdon dYE YolA Hoh tingA MFHo=R
A8 USE 2 5 AT Apodized HAAEY]
GDR =Z7|= 9% B0l ZA YehpAnt ofedt o
Aol ] & GDRLE A|2/ge] AjA” o219} random ofg]
ol 3 dsk= Fo2A 2 YuiE YA Editt &
AAA A group delay /99 £ JES Wddhe dlo=
Z|d] GDR FEoH= ¥4 77 52 B+ GDR 3} 5%
5t H|l@sh= Zlo] Had Aotk E 2904& 0.05 nm
7t B¢ H# GDR g &A3to 15 gk 7153}
ct. oldl, Gaussians} Blackman2] 0.05 nm 7t Bt
GDR] Z|tjgto] Z+zZ} 16 pse} 18 psE 20 ps o|3}2 S
2t} Raised Cosine?] 7-9+= 32 psZ 7t &4 2AHglo
™, Tanh®] 39 52 ps2 H|12F A Yehte AL & ¢
U3t Unapodized A2+ 739 0.05 nm 7+ ¥+ GDR
£ vlaA dAA vebgon o 154 ps gHe VERS
t}. o] k& o]&%¢l unapodized HZAA}2] GDR Ft 200psE.
ok AA vepd A, ol &4 2AHE vRE3t Az A
Z+ A\ AH Q] BRI o) o8] UX apodization EI7} LiEd
v Aeg A & 5 US Aotk

----- Blackman
Raised Cosine|
~~~~~ Gaussian
- -~ Tanh
Unapodized
—

Group Delay [ps}

15510

Wavelength [nm]

13 8. AlZE 4| 71A] apodized A2} unapodized FZAA}2)
group delay 54 &% A|(YAA Zo| L=116 mm,
chirp ratio=0.069 nm/cm) 28|39 ofBZHe SAYR
Blackman, Raised Cosine, Gaussian, Tanh, Unapodized
HZAL9] group delay.

® 2. Y] 7}A apodized HAA}Q} unapodized HZZ}2] Group
Delay Ripple(GDR)2] 0.05 nm 77t B9 dizte] 4¥
T} o239 Wi

nA% 22 Ao {)eak—to-peak GDR
(2123 [ps]
Unapodized 154 / 200
Tanh 52/0
Gaussian 16 / 10
Raised Cosine 32/0
Blackman 18/0

2

g B

2 =R E 211 FE5AITA Y A B 95
AMgE AE A B4F 239 Group Delay Ripple(GDR)Z
Z0|7] $I3t ¥, & apodization 7|l A A3t
olF Y3l 4 mtAIE o}8F W A W9 HAA
Az Aol PZTE 718t 4 vt239] 78S 3
YA Alojdh= AlLHE FATFLEXN, AFEHE Aoj=l=
Aysla §HA4 U= apodization 7]&S St EF,
ol A&% A AXE Y A, ol2FY ZAxfe v £
Astg o, T3l apodization Z2UE F-§3lo] 0|52
H|3 FAge 24, 10 Gbits/s o)/ 214 FF4IT A
B4 BAE 3 38 rHedE Bkt

A+ A, AZE apodization® A% HZAXS 0.05 nm
77t Bt GDR Z7]E 20 ps oJ3t= &Y 4= USAth 20 ps
0]3} 3.7]9] GDRZ 10 Gbits/s AL AlAge] EAF HAMY
of A8E 5 U= AET A7)0t} Apodized FHH HE
o] AL 4 ath3E PZTO dotr] E50] £28H
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Wl 7tA]/d(beam visibility)& 2Hdhe= 7| Y& AMEIIGL
H, AFE TRIJoR PITY E=+= 7§ W Xl
et HAsA 24T & Y=E Fo=HN TRl apodiza-
fion ZEWYL HEY $ UEES ATk ) 7HA) apodiza-
tion X272, = Gaussian, Raised Cosine, Blackman, Hyper-
bolic Tangent 5-& -8-3to] FZA9] apodizationd A28}
dor, 2 AARe) 24 v AWEYT group delay
G o]EHY gt} vlw B4

Apodized A% A THH AR AFL AF A LA
&Y oo B olg] Fofl d%& wech ofdt o
g 2017] Y8 AF A2l FUg Y H(alignment)
A, N Fe Y A, W npaae] $HY ¥R,
g3 PP PZT 2 ¥ 2509 Aot 2oy Aol ¢
22 ol A E Fol= Pl digt Q7 o Yag A
o2 Hoju, ¥ F4H AF A2go] ZHE 7L, 40 Ghits/s
o] 234 g A2 MR BT HEH ¢ A
A% A 345 A3 AFE 7158 AeR Ert
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Apodization of Linearly Chirped Fiber Gratings for Dispersion Compensation
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We theoretically and experimentally investigate the effect of apodization on the transmission characteristics of linearly chirped
fiber Bragg gratings(CFBGs). Based on the UV beam scanning method along a phase mask, we fabricated several apodized
CFBGs with different apodization profiles such as Gaussian, Raised-cosine, Blackman, and Hyperbolic tangent. During the UV
beam scanning, the phase mask is dithered by a PZT(Piezoelectric transducer) which is precisely controlled by a computer
program so that the apodization profiles can be flexibly applied to the grating. We measured the reflection spectra and group
delay characteristics of CFBGs with the different apodization profiles, and compared them according to their properties such as
reflectivity, sidelobes, and group delay ripple (GDR). The peak-to-peak of GDR could be suppressed to less than 20 ps.
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