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(Fabrication of Integrated Optical Waveguide
Polarizer by Utilizing the Birefringence Induced by
Photobleaching in an Electro-Optic Polymer)
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Abstract

A polymeric waveguide TE-pass polarizer operating at wavelengths around 1.55 um is realized by

utilizing the birefringence induced by photobleaching at room temperature. To implement the polarizer,
the photobleached waveguide supporting only TE mode is integrated in the middle of the etched rib
waveguide that supports TE and TM modes. It has a simple structure and requires no high
temperature process like poling. The measured polarization extinction ratio is about 21 dB and the

estimated excess loss is about 0.4 dB.

=2

[

I. A

FEnz BBl ARAY slgo] Mg et

s ATt slolgieh 7)Yt AE o83 PN
el 2AEe 2 A|RE whE 93] 98 QD
o] qhx] AR AHES] el olelat 2t
2 dolA tholemr} thE BB 2atel st
7] e YEske Agrlst desl Wk =
SAAY BAZIHE Wl BBE F2 Algsim

=2

Y IEER, @R ER 2 BTN

(Dept. of Electrical Engineering, Korea Advanced
Institute of Science and Technology)
BEHT199741 A150, $H%EY 199744 A48

(303)

2 4mulr) & Agr)e] Jde] Fesich

2g7HA) Bedke #3r)e F2 LiINbOy 59 7}
FAAE ol83le] AatEle] gl LiNbOs 7] el
Feag @AF71E AAshe WS =24 TR
t} AAE ofAlaist (proton exchange) &8 <3
e BEAe olgshs W el ERE
4 ZYdeg 18 TE, TM Hst AJ¥e] waley
o] Aol olgahz g0l Mok Fale] wyle
4 FYoR IFF TasAl ool stesbg H3
719 g ARk F8% 849 Ik
(excess loss) o] Zrh= el glomg Hzle] gt
ol Wol o]g=lw glvk e} LiNbOs 59 724l
A 713 el 248 A =9, 7199 Al o



74

rir

o o BARAe] 2Ap} Ar)szele] dFR A
o] Bejstug olejdt HAE Fuslr] glad A
& Ze|lg o] 43t MABS} 1A} W] ATsw
ek HZolle HA Yoz Qs f7|HE BIHe
ol g3t Wi Zejv Fmaz H|rh Az
“éﬁﬂ?iﬁl—m]’[m].

A7)4st Zejule)] 7k A Hd Ar|Pet £
2loio} Agsla 9l A4 Expl WsHd 2HE
o] GolalA wizul, olaldt dAkS Faeelzt ek
S dare 27)Hst Zejvle] TUES AU
WA 5 glem® AeA BEdR Ak wol
olgwle] g}l He As)wet Eejual
PMMA-DRI1-& AR&dl|4] #3ulS 314 =7 TE =
o} TM Exof oj3h 5= 580 Hjo] wj&e] TE
2o disixs FHEo] s TM msd] o
A FhBo] A9 askA ww e3lE B &
TRithe Az} dEs g = Akl
Ar)sgst Zejn] wbt)] xjeldg o Fw, Ty
prbz) akslA eld® Az Balel] iy wEW &
go] Zejn] whuby Al wjd® A% Rl of
g By ZgHTh o] =] wie] Feju) uprle) B
2o 1%k o] AR olE (azo) A Hr|Be
Ze)u)e] PMMA-DRIoIA T f&slo] B wxEglon]
o)& o] gl ATARE AxelA =W TE wewh
cuslog FesE TE %9 9372 A< 4 9
A e,

B oERolAl Al #3ue & o fvlEe
B3AS olgsld Buul TE E3 A%7)E A2t
sdck AT E Fraye o)8d Ayt £
Zv] Y=z TE E3) #APr)e] Exhdele] sl
Srolry Al txpe] Axtaigs 423
9 Azfel] dia] sl ANVANE 2B Pl

O. &Xxe| S2Hae
FEYoR friE= HFHe]l Fud| Fxiw

(photobleached waveguide) 2] ZE3EAol| v]x]=
deks dolrr] 93 ofgel S 3 2R
a2 d Asidch 94 ARl a1
olrz] gls) 7lut flo s S, =ukE A
FEE AR AdEd F geggrs) A
iz FEas sl Pedd Az

=

=

=)
T

B H O
=2

E24E o83 A7

ofd

(304)

3!

o %

2| FEsutz HqFr) Azt R
o] o Fxilze] EuFoT= AP FelMdl
PMMA-DRI-S AMgsigls, Sejdons =194l 7
3} o ZAle] el UVIHE AHslglon, =xpie]
FAE 2 m EHEY FAe 4 mE sidch Faa
2 1 kW A FAE o83l 3iglet o¥lAl A
atel Bralgs GAE TE Zx=vbe] ERE9lw
TM =9 A3} vl B AgAe] 27 A4l
35 dB elAtelsich

3
3
b
3
|
. —
asl l ]
A5 10 &5 [+] 5 110 15
width {(um)

(a) 1 hours (14.8xm)

o e
10
€.
2
£ 0
o
@ 5
°
-0 | - "1"—"*“’_*0‘
=15L~L— -
45 40 & ] 6 10 15
width (um)
(b) 2 hours (11.5xm)
o ]
10
E s 1
] |
5 0
& 4 |
©
a0 —1 . .
" [ ! J_j’ 1
10 15

15 0 5 0 5
width (um)
(¢) 3 hours (11.0#m)

O 1. 33 Azt ofE TE 2z e w3
g E 7
Fig. 1. Change of a TE mode profile with

photobleaching time. (channel width : 7 (m)



1974 48 ETFLREH

a2y 1o #3Y A7l @ TE =3t nxeof Wsks
vrebisicth s Ajzle] ZojAR a3 rro] &
o] HA Eo15E & & Utk the ASEA, YelA
o} o] AbZold FIAE sle] FuulRE ARG
ok fEjHel 2% (glass transition temperature)
SAdlM dAeE 3 F BAAE Ao} o
7182 s FEalRe] At FAE BARE AR
EE gudos Frste s Az o =i
AT F Ad FeE P4 Q% Bas
A e AUFER gl fejie|dk
o4 welF] (baking) & 3}7] wiFelch LIEW Fof
Axe 8 1A =9, Qe o8 Ar1g3 Eelne] A
A #AEe| EarAshA A =hdx 7w AR
of gk FEE M4 B[] w|go] HA FAsix]
p2 Fraao fg oFEAde] AlekAlAl o). AA=z
AxelE ¢ F 23 2eF AN A TM BER
ZoE, dXe] A|7te] ZHAANE Fraigel HP
2]&Ao] AAt AlzbAch

[+]
=2
3t

=l

Photobleached
waveguide

TE/TM

TE/TM
—

Etched rib Photobleached
waveguide waveguide

(b)

g 2. FENE ofgxt Feje F=9E TE 54
#3719 F2 (a) A e (b)) Fd
=

Fig. 2. Configuration of the proposed polymeric

waveguide TE-pass polarizer. (a) A

schematic view (b) A top view
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Fig. 3. Fabrication procedure of the proposed

polymeric TE-pass waveguide polarizer.
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