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Abstract

The main goa of this research is to develop a novel Wavelength Add/Drop
Multiplexer (WADM) structure for DWDM fiber communication. In our design, the
demultiplexer (DMUX) and multiplexer (MUX) devices will be achieved by using the
multiple holographic gratings, and optical micro-mirror array switchers developed by
subproject #6 will be integrated into our design to achieve a reconfigurable WADM
modular. In this project, the main task is how to develop the narrow band and to
integrate them into a compact MUX and/or DMUX device.

The research is divided into three phases. In second year, a comprehensive study
on optical design, analysis and metrology of the DWDM filters by multiplexed and/or
cascaded volume holographic techniques have been conducted. Some important filter
characteristics include optical transmission, bandwidth, out-of-band rejection, ... etc.
have been discussed. The results can provide us guidelines for designing novel
narrow-pass-band filters for MUX and DMUX in aWADM device.

Keywords: Optical interconnections, Volume Hologram, Optical information

4



processing and communication
N ;‘%FI [ES3S IF[':j

BRARAE Il MR kY o & - ﬂ}fl,'cg;\q:t&— R VR
kK BE o wpw OC-48~STM-16~ 2 #41]:% B % 5 2.5GHz m,log;lq@ﬁ;];){ EEEN
w3t B oW 9737 2 DWDM B3 B Dy & $ % 50~100GHz » #p # **
Dl =0.4~0.81nm ek & B F§ > Tt doie 3348 K e < B3 "V §(~30nm) @ >
T Bk %)iéﬁ;‘)i{ WEL U EAEE G B 2 23 & 5 IR {7 DWDM 2 B
Rz — - H ¥ gEEhi ek Ao 1 FAET LA BE P2 L7 E M
,3%,¢LDWDM'%mzk~a EAEG - @ LR GREDdF 1T (Add/Drop)
Pl R 2 EL B 'éﬂf |* DWDM 1% 5 Al fpe i — H)K’ib;’.’zﬁ’k‘aﬁ\* e

Bl #IEe 2 %L;#’“wmﬁpﬁw*T%%?*$MW*mm
Add/Drop Multiplexing, WADM) » ‘Gd ig*» { 3 £ F TR 5 1 B> i + =
m&ﬂ%%%vm&ﬁo

é‘f"c“’“rifth DWDM E &4 > & 3Rk~ e it ~ e
1151/% fbi{ }'}i'FL’i B%ﬂﬁi—u A RERIH AR YEE - B ow
ol g—?“l—gmﬁﬂ :,\sc VO m QL TR R AT R R R
ﬁcﬂy,mg§W7ﬁ}Jdvr*%%iﬁﬂﬁﬁj,Eiﬁf%ﬂﬁﬁaiT
;*IP‘ 1 B (Reconfigurable WADMS) e R 2 4p B A7 7 > & 35

*ﬂ z\ﬂ ;g; -

1R GFAARIRAF 2P TREM A E T T EEFE R
PR AR A RELAAM IR R E AT R o S &G
S F fH - En3E > BMATEAEYE TR - B 2% > StdeT o

L3757 WADM Him2 3 5 22 4 44
) lﬂvéf\“ffaﬁ”%’%fWADM WeXLT3E §- FRAPe HHEFT
mé"‘*“”u‘«— HANTE BB ERRT L ERFENFHRERZ MIRBL A
170 WP AT 2§ 2 5 M 2§ MUX 2 DMUX ek § sedir 2 jpld kst o &9
¢ o AP g FEE 2 PQPMMA 2B AT (T L sl o MR
Bk 5 450nm~550nm > T L T A PR S L KRR S 1 ek 4 b
Pl AP F S T e E LRFERITL S K ek
5 RIE % o

Drop/Add
Channels sna

e gratings
ww!ﬂmiﬂ

drops | Lol 4L L[]
AVARr AV

Localized volume
holographic gratings

P PP A
3_
, Fiber

Multiplexer

Micro-mirror array

27 1, (forrecording)

B 1 ;"TT;\ N i 45 i 2. WADM #: e 7 7 B
Jered o F AT RS XA E 0 - FEEF Y BB SOk

5



kﬁﬁﬁw’&w%@A%mw@mmiMmmiﬁﬁﬁ.F—E%MZQ%’

Flt§ T Sk Ae R ¢ o ud AP AR B 3] dp T es Y 0 R ”Lry i £
%B B Bk EAp e 0F Sk G é«ﬂ@&ﬁp\)s&rs&;lilg\ Rkekrz &S
TERERAE I IFERERS 1 FH o2 Eiv-FAPFY S LR gsc} B¢ A
Bor BT AR Dk Y 0 3 R B3] CCDL 17 ¥ o T A
POLE R BB DT o R Ao TR o T O i P2 B LR A A
FIF i boo ¥ b FAPE FHES KRGz BRE A BT B G oS AT
Fo R AT P R O AR 2 S D] CCD2 e - BT RO K § 1
Tl AT e SR Ao R Y R Y 0 A R i 15 ST Rk ) o fGE
B RS T R A hRTH WADM B2 F i

Laser

from multi-line
Argon laser o v f
514, 496, 488 nm
%/ /) material
Mirror
" _

488 nm

® 2 wﬁfruﬂux 2 DMUX sk 5 2o 4%
/?I\:é‘,: »'UE

2.8 SR D Gk B R AL BRI A4

B oan ’*@il?,}%,ﬁiﬁgmjﬂ:4ﬁ’ 3 & §_r) Febry-Perot gt Berghpir s 4 > F (74
vk B E AR NS 2 A fﬁ-;ﬁa_«/mrg AT B ﬁ!m##ﬁ;ﬁ &j—ﬁ;a o
Bk bg Y A R R e F s kg fpY §E R B auE R T
%’%éﬂﬁ%ﬂ?’Bﬁ@@m;ﬂﬁf?ﬁ%ﬁz%,amgk%_%éﬁ
WA BT R K anE WITPES o ¥ b B kR kg angt
BELCE i i 17 3 Befbed g Jit 5 hip K AL 5 8k
prk o iptheNIFE R RER Y ARG EF P DR 7 L FLEIHFR LKA
AR R R IET AL AT 2 AT - A A A
#mﬁé P FE Wﬁ%i"%’* s £ 5 Bt an® it o Tt > A ,Fa
i b %“'f DT R AR RATE IR adE 8 #q.ﬁ;;l[}%ﬁyf ) Y
Ve W Ai AR A AE vk Febry-Perot Jpik B o < tgff it H B/ ITEAT o
z\‘,-,_cgi:u\. lF“-é,*Ti"’"m /,,\ﬁ; )n—u. s ,;)Lﬂg{zr'f . F] E3 ,4}\%@% lg\/ﬁ»%gé‘.lj‘_’_;ﬁ:”
FoEN kN FHH P NTEZE F Sl BV IS0 ’“g_@ﬁﬁ—%?“é’_m
A3 0 F 5 ‘Eiﬁikﬁ“i(scattering matrix) » B %38 40T

eE"(0)u_ém nueE (l)u

e U= & « 1)
SE(0)g & mUeE (g



RO EEE AN A % (5 BihL Rk TR AR A S A2 fa T
Py
iablsinh 12p/
m=[cosh(gl + D)) exp( 2Py,
J B
_ - k/sinh(g/) exp(- /2p//| )
g

HY o mznim-nehEEigd g?=k>-(db)? » k 585 % 8>
db=20(1"- 1Y lga® k& WP EL=/,/2n, 518 LR 2B
#“im%ﬁfr*éﬁf”’“@ﬁ%*“ﬁ—’ Flot # 2 g AoBl 3 his g ﬁt*ﬁ@"’ﬁv’o%ﬂwu
S AL N L S A A AL S E S sE SRR i E SRR 2
o L E AR TR TS SIS RS T=|1/,,12 o

i
! g i A ek 3 v 15500m 5 R A 2 ok
IEE 475t 2 4R b 10 m=5x107 0 A K £
._.‘.1.-;;%_)? AL AR R R DA By Z B B
EoEARAR L 2)7&1 x* o ft s (4B 397 ) o f BY BET
o dE R D kA e 9‘51, ) T A, R AR %m/%/ﬁsg R R LT
denisd o FH Ao TSk e R s\%xﬁ’gzﬁp\ s TS E AR S M1 Bk
Mg T N IFE\:\J;; i d i*#m;(%#ﬂri Bimd ek - B 5P A pﬁévi%m
= S N -L—f#‘vha]%]4m,—’# 3 ""f#tx‘ i o e EN IF“i‘gﬁt’ (AR A
'J"F"m'q" (& > Li=Ly=Li/2,i=2,.M-1) > £ R@l*® + —J:“I"‘xiqxgaﬁyé]gg:mﬁaﬁ ,
BA By fpfenTya > B9 x 0 M=4 pFanjrig i ] o

iy 7 = o
1249 1549.5 1550 1550.5 1551
wavelength (nm)

B4 73 &k #ch L g Bl mt®

517 i Sl



s i
1549.9 1549.95 1550 1550.05 1550.1
wavelength (nm)

Bl5 7k & K £ m«?f’ﬁ LB EVRR
E 7 S i

A~ BRI

ﬂ\-&}iiji 31 1F3afTE 23 e AN ‘FKB’»%}' SRS I ) A ]!}zfg'ji’r
E“’ﬁa\"gm"?z\[].?]"#fr-ﬁfii\‘lfwﬁ% FEEFRE 5L R [RS 1 AMH D 8T
FHE AT BAREE L R T E R R AR LAY RE M B EFFY

1
AN
%

—
[—
[

Alexei K. Zaitsev, Shiuan Huei Lin, and Ken Y. Hsu, “Extension of wavelength range by

anisotropic diffraction of light on volume holographic grating in BaTiOs photorefractive crystal”,

J. Opt. Memory & Neural Networks, 219-225, No. 4, Vol. 11, 2002

[2] Ken Y. Hsu and Shiuan Huei Lin, “Volume holograms for optical interconnections,” ICO 19"
General Congress, Paper # 423, August 25-30, 2002, Florence, Italy

[3] Shiuan Huei Lin and Ken Y. Hsu, “Volume holographic gratings for optical filters,” (Invited
paper), 3rd International Conference on Photonics Design and Fabrication (ODF2002), Paper #
TS01, October 30-November 1, 2002, Tokyo, Japan

[4] FEZF -8, "8 BT REF A AR BA Y2 77", Paper FC2-5, 191-193,
Vol. I1, Proceeding Optics and Photonics Taiwan’ 02, December 12-13, 2002, Taipei

[5] Shiuan Huei Lin, Ken Y. Hsu, Yu-Chen Lin and Jin-Chern Chiou, “Optical Filter Module for
Wavelength Multiplexer using Localized Volume Holographic Gratings,” to appear in J. Opt.
Memory & Neura Networks, 2003.

[6] Shiuan Huei Lin and Ken Hsu, “Doped PMMA photopolymer for volume holographic recording,”
to appear in Proceeding of SPIE, 5206, August, 2003.

[7] Ken Y. Hsu and Shiuan Huei Lin, “Holographic data storage using photopolymer,” to appear in

Proceeding of SPIE, 5206, August, 2003.



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

