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A new fiber position monitoring method for sequential FBG
UV-writing processes by a reference phase mask as the phase
reference is proposed. The period mismatch between the
probing and written grating has to be less than 5% in order to
avoid spectral distortion. Also, the new method by probing a
reference phase mask can overcome the optical alignment
difficulties for using reference fiber as well as provide more

signal power for achieving better monitoring accuracy.



200937059

+t~HERER
(=) AFXHEXRAEAF (2) B -
(=) AREBXAHFRBERA -

240t 10
HEHZAREHL 2 0
fm kv 30
SoR 4 0
fm #ix Ot 5> Ot 8i 50
(4 X & 8 6 0
5> Ot 8 70
PRHEFEEZHNEABEG HE 8 0
w B EINKE A 9 2
w B HEIKIEB 9 4
BErS 10O
RV 110
2NN T ¥ KK * 120
O il 130
B H WOk 140
B 150
B2 %K 160
B2 FNHKH 170

A AEZALEAE > FRFRERFRAHBRGLEL :



200937059
-~ BHRY :
[ %977 B 2 BAkTAR ]

A% ARB R — BN R (WM (L0 B R W ROk
MOtmMERBNY Tk B -HBEREREBRHLHAFEBESEB
ARBEBEMERNENEEN T AKXKERLEMEMLEEE K
H MM % > DM REEHEOEMENZRE > X
i HE - PREHAEREN A REREEMHEAAEERB N
MOt M e s & -

[ SeAr ]

EERERS WS R &S LB EE L8 mN Y %
WRE > BEBBHLBE ML RE > LR EMBE A - £
AEmMEHFERTEARBAR  BEGEAALATH TS &
KEHEBEE - AT > ENBEERENLRLME > K
BT MHN T % EA S S R N E M E 4w R R

O srnuevpe R et R2E4  EHRNESRKA

|

HEg® WMHEEHEENTHRBARHEACREBR N AR
KRB AEMAERFEHLARTS -

MEAXRBUHAFEAERDE —HEAUNBEBREMEE L&
BH A (5 8ERN P FHER|: 094115916 - H

"

= 2005 /05 /17) HWEBXHKTEINLES
HZH c BEHME -2 FLBEMOBEETMH - LT HER
MAH-HEFRALEENES - EMBHZ2EFLMBY ML AH -

i



200937059

MHEEMZ2ECMAECBIHROMAL M - BHERT » M
EHEHE - /PDERE R A KM MM S B DL E E - Bk
it & M AL A OAH OB -

AMHBRZ2HFEMBOLBELPRRDIUAREBMHB Y —F
MAEMRR FAECEEENKRERREE FEOAEXIEH -
S50 HBERESNS A E MO EEENEN A E
ARXRTEHERBMEAZCHPREFTEL YUARNTRESERZ

o BB <« A EINHNNSLE - Hib - enlkmE
W bl ZHFER - -RRKHEIL > AR EEHREKEZ KT
ZFHASFTERBRCBIARINOT  HBAELXJFHEZRILKF
2B

(1) Bph EKERHEM4L 3 443185t &K:

MMEREZALCHRBABRB 8 E - @ H AR HMEALE
BETHEFTARTA MBEMIALMAREIZEZSN IR G
HEXBRIH RN E R FERA . B EEAAER BN
WOt M o 36 R O AR B B AT RL RS Ok R ODOE M -

(2) BXHHEFME6834977T%HM68130729
Bt Z b’

WA ETEREAERNENANNBZREBER L S
X BREHMEMCAEERALCR D r LHERAR T HEEEMLBE
EEBEEMEHNMNE KRNEHTEREERTEAXBRMLEN
TG ARHEERENHEE LB EHHBEAXLRZ BN E



200937059

EERBENREDFE  AEEHENS — 25 %8 EM MK
WA RZBEREREMCM - B4 -EEEIHES>HGHREE
A2F > RERAZFHEBREZOME > BB R EHEEEH
FTEHRFLAEARRKNEE -

(3) BXBHEMDS 9 452615k #E:

MEREMAZRSACBRELCB LT ELEREVESR > H

ol — /NB OB R R OE R EE R B ORK - S W T

O BRCEBEANEXAEEMBTAMNE  UBERRBRELHRE

MO AT ERZEM - RMBE ST ELEABEEHBAMAMLE K
ZH AR GBEEBLNEMNMAEEMHMLE -

(4 ) BEHHEFMG6G6T7T53118%5%fM6801689
B ho®,

BHAERE2MNANRRAABEEZREER X 5 R

HANXMZBRE  FHRARO LM ENEERKEET R

O F - ALk GTEFAEFHFHNREE  #SARBAZEKEETER

et o AXRTESE —HEMNBFHNERBHEMIMEH - RO H
BHAXERB A — KRE o % K& -

(5 ) HXBEHEMS5S58306228%Kii:

MEXREMHEACEA EREREMCERRBRUAR T H X
SIEBRAMHEAE KRMELRTE _ERNE & LA
HEBRBHKS AWMHEMEE - AXWEHEMENMEMAF
BEHMACE MABLEAFEANAFTHEALEA -



200937059

(6 ) #H1 995 HEAEAELECTRONTITCS L E

TTERS H 149 0HABRLI@ XLZLEK:

B X EEABB UM HAEE AT ARXR - A
e AEEENEBRICMREEGEZRPEACLEERE - W
HNBHHEENRIGZES ABXHNENE » K LHEMHME
WS —2FXCBMEMMBAEY TN RKRZBEEBALM  RESFRZ
MAuECHRH MHARABRZZEWHEZLHS A KM AME

il -
O

(7)) 8199 7%4&J)J O0OUNAL OF L I GH
TWA V E TECHNOLOGY®H 1419 HMBELL

i L LB,

BRI ERFERFEHZREEBLZ AXNE AWM > i H
EFHTEREEMNB PO EBEEMBENAMAE  RWHEME A
LXK BHRBRESOL  IMEEHFSIEHRNA R FTHE - KX
i HERKXACHBEOY AARZREBELCM REBEA RS
B E -

(8)H2002%#FAPPLTIED OPTTICS

F1O0OLH1HFRERZIWMXZHEEK

BHETRERHERAZREERL AR ALEM - I H
FHTESEEEMLNBFAOEEEMBOME r BEFTBAZ
RRBERENAE  RAMERAFTHARBREEBSALBUCEN A
FEAREEREZEOHEE  LFEHHERAXRKR B IS



200937059

TERIEMNEBE - AKEHEWNSES —2F KB MHELHY 5 R
kEBREBELM RAERZEERZOMNE -

[#AnE]

b FERNBEHRERSEAEST ALK M < M Ak
"o ABmMABEAYMERES BRHEBER  AHEXEHE
DEBEAEHREAZIEBREM B R EEGSOEYS - R
o ABERE-SHESTRETRERE - F AR LA KT
2 BERE o AERM - BEF A E S SN T ERE
M BHEE MUY ERFRERECERANOMCE G2 E A
B R MR -~ BRERRE BN 2 E 5K
HBAMTHEEARARSE > WHEXBEFRESAES - W IHE
TAEME R EN WA ®E T T HEER%® -

GO HBERBEING D EE S 2N E N HEEN R
MEAHBYREFTED BN FREZEH HOLMSLE - M 6%
BEEREHRBRNBEEEERCHES > A5 R E®/B/D ML
EHEANZ2FEHAABLEEBEMIFEREZHRBHYEE XK
EHERELK HAUEZ2EEMAI R B2 ETRR > H
MAEUXEAGRECHE D  MEBHKRILMBEEWR= K
W EmWEMEE LR K -

ABRHEIRAWMBEN  F-EHIHEWERDE - BEHE
KEBROLAFERERB OB EBEMW HE > L&A
CRZEAR E
(1) KH—2FMMELEER-—GBEEXRPFITHY - k25



200937059

MALE R ZEWBRE AL GEEY & % 8E
(2) HEREF -850 E B KE LS - B — 8%
M2 FMHMEEEWMAN - L TFESE - BEH Y B
— AR CEE -2 RHETTFEELE T WK
BEH-ERAREBH AR B AT %O T Y 6N DG M
L®ABMABTH T CARL EMB W BERMAE - & 3 M 605 6
ERMBENREZBREANABE P HEAN - ZRENER
(CCD) KRB ET WK :

(3) WEAXNBREBHMITN BEOEWHEZ %K HEN
B

¢ 4) HEBHPEBRBET M8 EELSE (1) 3
C3)
AZWHBE_EHBHEHWERYE B EHEEN H X %@
BILMM X EEROEBREMN o A EREUT S
B -

O (1) H—Z2FTHMLER -FBELXBETES > 122
M ECHBBRBA LA LR BEY S & i
(2) #HE2FHMALBEOMBES T W AH — GH % (502
A-HHUXEB ZMHEBK) UREBR —BERE > W&
HEMZ2 S HHA X ERMEGBENER (CCD)HI(EHEEN
KEA NEHRBENEKEB) EERT W BB
(3) HEREE -—EANAAXEBB LY EMLE 2
WMEBANTHEHREFMHALASD MO BCES R RS @S —
/N B OE R

O

10



200937059

(4) BEHHEHEMXRMLBIZ2ZMHMLEAS —HE > KIEY
BRENEEA MEGRBWNEKEB LW+ 8 B2 MEME -
Wk A0 - BMIFTREHEGBNEEBWN T B B BIMFM
Loy ATy B I (L B B PE kB g — /NEEOEME - 8 A 6 n A

Bo/NEBRBOLZOUME RBEANMHEME -

[£#5 K]

BHELHEBRTEERAZET R SIBBEARAZH K & I B

o DLE W - LT ERE 0 W EBESTHEKS KB W ®R» -

=]

o B~ (Ca) RABYUE -~BROAOFMP T EEEMEMESE

I 1T OXRXFHRBAABEEZNRABE  HALURHURBREE&E
BEEMGEB AN BLBEMOY Ak - @R HAEH

MR E AXM <z % 4 10C(UV writing b

am - 244 nm) -~ EHHHZRARRSE WL 20 (pr
b e b e am: 6 32 -8nm) ~fwKRIEEHK (p ol a
eizer) 30 -4+ HKFK (HWP : Half —wa

e

o

r

e plate) 4 0 kX2 XE (P B S) 5 0 »

KEggE 60 KNP EEZIHXEBMEHELE O (B C

b e am c ombiner)Z2GENEEHE(CCD)

0O - B®BHPFE5 (translation s tage)l

9
0

O ~HAXE (phase mas k)110 - ~%4X%F

B (U V f ringe) 120~ ~XxX#% (f iber)

130 %FB—-HH#X 140 -2FKXHE 160 BHLEE
HER HWHZMHEAMAXE 11 0HSFBKEXEXHEL 30—

11



200937059

MAREBEHTA1 00 - BREELRTHIEESER &
EHAMNEE R HMEE 1 1 O EHHENAR]L O
MR ABBRZEZBALED %LLA F e LEMSEE » M
dE 11 O0OWEHEL - 07 pom oo IE OO OE R
1 3 0XMBH MG LR AEBEHCMZHEERE 1
1 ORI AHRZ > FAEBHZAREH L2 0 A HMHME=
110 FARMBEEREH WELEHITMCEE2HEWT
WMHA AR DI Rk B %6 EZET A - AL
Hl110HEHUHCAAREHKX 20 (H6 33 n mZ
He —-NeHFHON-—FBERERHBUEHE 21 - 2% - XHMKSH
1 10X BBHRHERENAS  RNUEIEFEAEESOLE S
WL EE ABHBERS244n0mHE 1 /e 2 8%
HEERGE - 4 mmEHHERZENLTEHRELL 208
MAEXBEHEXMB 1 3 0L - M1 3 0 MEHEH— %4 %K
HBDLHERTHXBAELERBEALNLENBEBN K - &
gE@Kﬁ%ﬁﬂ%%ﬁﬁﬂiﬂﬁﬂ’ﬂﬁﬂ'L2244nml5!’~1‘,-%%91~ﬁ’61
OMrEHEBERAAEXBREXRBR LI 3 0L £REHRN —
THBHBHFE100 HWBEANXTIOZ2ZMECO - 8
mm)RBA - FIUFETHRGUEREMHE B g
TREHAERGHT RO EMEB B RREBS B AR - A5 5
FASTEBRBN A ANEZSE S B RG /DB LM - 8 %E N
REIRE 2 20015 808 56 86 M - 36 68 80 fo &8 8 B 8 W
HAXHZ B -
AEmE £ - HEAZIHEEBEGEHEEESEB 2 A

12



200937059

LR BOE MM kW R R BT S

(1) -2 HMAEE L 1 0H - SEBEKEYE®I1 30
TATHRS W2 EFMMAEEL 1 0O LHBBRE A 2 %4 5%
TR BCHE B 2 B B

¢ 2) ERTEHF - K41 0 EB BN T M8 %
THHAZARAEH L 200NHBEHMEE]1 1 0FEM
AR —B—-HHX 140 HEBES -RBEHYE - B K
THRANBBEEEES -2 2N EH 16 0%TFEEE &
WEE SO0LELETHEK: B/ —ERA%K (B P F1)
H—BBEAE 100 B8 %®NT S 6B MG M ML B K
BABHFAE 1006 EMNENERMCE » B2 MM
EHGENREZWE NS L

¢ 3 HENAET OBRBHEY  BEBHEOTWEBEZ %N
BH

(4 HEBEHFE]100BBHET -S> 585

B (1) 3 (3)

B— (b)) BM (a) HEUEBRSEBE/NEXME RN
MOEMITHKFEBIRER > SRS AWM & BN D
KEBBMAR B PBERTAHAWNGENES SN0 2R
1 30WMLUMTHEBALEE  HALHKERZBSHBR
FHEELN HERERETS  ABRBEFBEIFENR NS
—HEM TN EBEECBOCMAE ST AN WBW T A
L TR R AT M .

ARXRB_HBOE - S RE A EAG S X %8 B

13



200937059

HERMNEBOEM®M HE - B -8 A% 9S8 - %66 5 6 5
Wl - HTfFath  HREARMZE4H10(UV wr
Ilting beam 244nm)- - EUHZASEHR
(probe b e am) (632 8nm) 20 1w
kb (polarizer) 30 ~%¥HKk (HWP) 4
O - wmi#taXsg 50 - K&E&E 60 - 5% ( B
S ) T0 - FPRHPEEIHRHEBEESE (B C) 8 0 - ¥
BREMEBEA 92 EHEENXEB 94 -BBHTIA (¢
rans 1 ation stage)l00- -HMHEEXE (p
hase mask)>1 10 -%4XTHBEL 120 - %
MCf iber) 130 -8—(EHE(1 s t b e am)
140 B -HHX (2 st beam)l1l50 - 2:F¥%K
160 -BEHFRER A —2F£MHMEE1 108
BRROLE 1 30 FITHY HB2EMHALEE] 10zalS
MRBAZEAXTHHEBL 2 0BH 2 BHWE - 2 2 # &
HE11OMMESEMAN 5 —@H%1 40 865
—EHAHX 150 USHEBR -BBEEX 688 0E —
2EHXRL 6 0RE -2 EHK1 T 04 &MEIN%EE A
92 - XHEWEESB 94 LERERRFBER  Hopixx
it e PHBEMERIIO - BHRENLEA 9 2 H g B
MEBEB O94RBHMATH(CCD > Charge—-c
oupled Device) -HEREE-EHE]10EM®
ML EME R FRAEGRENESBA 9 2 M T ¥ 5B
MA BB BEZE(r e a 1 t ime pos it

14



200937059

O

ion monitoring)KEME— NEXM. - &3
B o— WK K 1 4 0MBE2EMMEREL 1 O — i
> WIER G EINEE A 9 2 M B WM %ESB 9 4
LW T ERZEME > LHHBAGO - BT KRS M

==

WX 1508 BEHRK1I T O0OAELGENEREB 9 48
T RBAMEAMRGL TR R BB RS — B
WikkAoOMARFT - /DBEBXZEMERBANWHEHNE - 0 1
B Al A 2 S A KHBLE ML EE R ML ® M -

[ B X EnRn]

B — Ca ) SFAFHEENHEGEE RENEGEE®
HRMBE - @ — (b)) BH (a) HEDEBREE/NLE YWY
REEBEMITH TR B R -

Bl = 5 M B R T R H MR EEE WO B
e ZREE -

EX FRFE S XD
£ 4k 1
EH AT AR E K 2
e IR F

P B

fa 15 6 5 % 8

K4 8

5 % 8

PRHEPEBE LB S

15

o N o U
©c ©o O O o o o o



200937059

25 O % E
FHBRMINEEA
% B E B
B# T A
SR A

O T W R K
ot &

o = K
2 E WOk
B2 FHE

BoB2EFERK

16

Do L R R A B e

ES N NS BN

o © O o o o o o



200937059

+ - PHEHED :

I - —BHEREBRR HAGEBES B MR LB LMW
g WA EREENT S K

(1) R — 2 % Mot B fF RO R OHES o
EEMUNBELHUBREAZEA LTS R AN 2 &
B

¢ 2) EREE - BEANXEBBLY EMLBE > B — 3
—HHEAARE2EMHMOEAETETOAN » BB ES B8
HX Bl - BAlEBER LRSS 22X RET T E
ETHRB B —BRAEE LNBEEBHBWT
BHRBHALDHRIERAMACBR T AAEL EMEN RS
E HIHACSIAECRABEINREZGEERNS L

¢ 3) RHENANBRREAE  BHEATOHEZHBE
(4) HKBEUBTEBHET - EMNE > EELE (1)
# C3)

2 - —HEREHBEAN A KREBEMHMNLEEE RN R
EME H % W AFAEEBAUT S E -

1) K — 2 B WAL EE — 5B EE® T T HES
We2HFHMMALE LAY BREAZEN LHELET & &K
iz
C2) EZHEHULCENRBES E@mAH —F — @@
B " HWk  UEEBR BRSO IS E
FTHZCHMERERMEGENER (FREBENEE A
MEGBMNEEB ) LB KT B

ck

W

17



200937059

(3) THWRES - EACEBBE LW EWNEE o
HRIBDEEA T W 6B MED R E e
KT — B

( 4) H R - W 2 A
- REZGRBENEXBEA NERENXEDB Lo T 8 ®
MMM 2 > WREBAO 8 TRMME — 88 %L
TE2EXRELGENEE BN T B EEIEMLSF N
WAL EERB AT — NBREM A0 MAE — R
BE U Z Ot W E B B AR A R -

S -HMHFHNEES | B U EEERE L O 8% EB
AR REOE RO M B 5 B H R RO - M ok 2o
R B HEHEBRBELBR FWEAXEERHEEN T 5
o lEmE 6 3 3 nm¥RBREHL-

4 - WHEHENEES 2 EH NS AN S % B
MR E RO EBEME H k> Hh s —EHx =
—HAWAEREE -2 FBHH - F 22 %R £ —EEE K
EAXABENEA AR REIHMANEH L > LME6 3 3
nmiAREHKE -

O MW FBHNBESE I HLNUBEEREDLAEH SR
AR B M F o RRP B EE N EN 2 A
AEHNX (He6 33 nm<ZHe -NeFBH) HW— KB
HEELHABRTREEBRENLEE LEE BN 2 T 9 &
Moo bkmEs 21 - 2 9% o

6 - WMHFHANBESE 4B UEAEHN SRR EE L

18



200937059

ML OGO R OE MG O E  Brh 3R AL Sk R
MERAEHE (633 nmZHe—NeEB) K
T HEBRHEARL AR TEE R RENER FEEE W >
TH B LWB 21 - 2% -

TN FEEANEES 1 BN EREGEE LA S %S
ZATHRBREMAME x> HPZHELENE DS A S
BEREXBR LR T B s B bWk T
BHRBBEHR/O - 535 pmi -  tEWwEHZI1 -0
7 pm -

8 - WHFHEFNWES2HI N EAEEN S R K HE P
MALE EHEEW MM 5 - B A0 = 0
LHARBBMELB LW EA XL TS BB BE g
ARXTEHERBEMBO - 535 umi . > LEmEys
1 - 07 Mom e

9 - MHFBHFBEESD | B UBEBEERE 48 % &8
AR BEBMAEMBY HE > HPBEELR L NEEES
244 nmMWBEBBREEHLE (cont inuous
wave)  HERPEREEHHEEZ LN TS EL -
LO - MW FBHFEES 2B N EH BN Lk
EHMEEERMEBEMMN Hs > BT BRBEES W
RERRB2 44 0o W EBEEHXE (continu
Ous wave) B RBREFH KB 2 24 %
T ¥ R

Ll - W FEFEES | B HEERE®EE LA S5

19



200937059

e AR A MEMM k> HphBmEZEREBREWN S L
L2 44 nmBEANANNTLIEEBEBAEELH L - £ E
AN S EPRIBBAEE  NEANAXRESHES A - |
FIBE Z KA BHNMREANRL /e 20 HEE » B LL2p
HITH RS EME -
12 - EFEHFNGES 1 BEUEBRERE LA E &
MIMABEBEME Hk > HPhEAMBRSSEBY SR
HEESBERBEERG PNEXM  HELBEEAR —HS
Wi B AR B9 /N BEOY MM A BL RS R MR OOE M -
13 - WHEHEMNBEBES | B EREERREILAE S
MZAABEBEMBY ik HYP S PN EESER
MG (CCD>»>Charge—-—coupled D
e vice)
14 - 0 FHEMBEE2HEH NUEHERN G R K E
WHAMEEERWEB MM e Hbh B Eames
O ARPEHEBBNXEBSENMAETH (CCD > Char

g e —coupled Device)

20



200937059
+— HWX:

(a) - 160 s { L 30

©
B— (L STHES R

el R (Afk)

Tk - BERATRIN SR TR MR
FERR © BETCERLE HTERIMMTIR

B— (a) (b)

21



200937059

22



)

~

200937059 roa | 173 20
~ iy

BHEHREE i

(RARAFTRX - RMARBERTY  ZHNEELE > XLREPHFHAT)

X PRER - O((Z o) ;’54,?
X PHam: MIPC o8 : 99286534(2006.01)

G028 S/ (2006.01)
—~BHELER D (vx/HX)

REREBRIOAERSGB AR BOLB MU & HB®
A A KREBEILEHMEEEREWOLBROLM MW A 5
/Long-Length Fiber Bragg gratings sequential UV writing by

e probing phase mask

ZoWHACD (21A)
BEXLM: (FPx/%#x)

B 3L 3 # K % /National Chiao Tung University
REA: (PX/%#X) R EFH/WU, CHUNG YU

BEEMZXBEMMEE . (PX/3HI) |
AT KRE2E 1001 5 /No.1001, Ta-Hsueh Rd., Hsinchu

City 300, Taiwan (R.0.C.)
B & (Px/%x) h#ERERRE/R.O.C
O _

Z~BBHA (#£3A)

B O&: (Px/#x)
1.8 B B
2. 1 B R
. ¥EBH

B #: (Pxx/3#Ex)
1~3 ¥ FEERERK/R.O.C



	首頁
	聲明/優先權
	摘要
	指定代表圖
	說明
	專利範圍
	圖式

