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Preparation and Optical Characteristic of Polymer waveguide
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Abstract

A application possibility of photoresist flexible fim for optical waveguide is proposed and described. The
optical waveguide dimensions that is consists of Mach-zehnder interferometric and single channel
waveguide based on the single-mode conditions in LINbOs device was utilized and fabricated by wet
etching technique. This polymer material for core layer is SU-8/50(Microchem.) and its refractive index from
prism coupling method was measured about 1.59 for thickness about 104m at wavelength 0.6328um. From
the results, this work can show the possibility of fabricating a flexible film optical waveguide in the field of
integrated opfics.

A WDM 27& A4sts ge 71859 slese

259 FUNLYE AN, cable TV ¥ do) 2O AATE FNAA &4 MATERIAL -3
El/QE Y Euwry o R ;}oysy zaxmzz og o TAV v dAoltk WP 71zd UHEAE
HEAE 75aes X&H9 saqe < T 1550nm LA ol A -‘;‘Z—f'@}‘_‘ ol et %3

& 8793t o} Optical wavelength division w%h 2e SEhAe (M) F& FAL WE
multiplexing (WDM)& vl2l WE=e gz o Ed2aa2 s s8sioen 2, 1
AN ABFGA G, o] Re Bupoln| 7wk E( 2y BEATHL Bty wiAn dride) Zg
infrastructure) & o] &3 w 7}58 Ro|t}t ol 2 & AYx oot A Adgihy glassE %
& vl 873 F837] faA Foolud sz SNE AWIAS S %wﬂﬂ =32y A
¢ SAMENDS AGA AU e, ngy  DECRE STE R Rt wAIA7) 2

2 AB) AHEHE £A71EE =g Am qg TS WAel polymer FALS Ma AE3He)

o

4 oou Audsh wesiel gtk @ayz  HeE H FEE FEE ERELS UEde

-275-



2 1 840 v ZidacHl)

HARE ZEzjvlo]l = (polyimde) 5 & HEE
1A Eol AP dFY FHH EFEA ™
2ot Alf5o] gtk W linear ¥ nonlinear
optical $& &kl AF7} Foxa U Aol
2], 2812 polymert optical connection F©F9)
2 $84el FaAHR ed, ot TIX
830~-950nm TR MG A material absorption
logsol ml¢- W3 4 ume 9EE Ze A&l
miti-mode %28 A ARZYE = 7] @Fojh
¥%  On-chip Bwaorolu gl laser/
photo-detector®} on-chip waveguide integration &
| s & ForE BEstn o3l

B AT E polymerd YZFoln, MEMS Eof
A Bol o] §EH I U+ photoresistE TEsIS F
=528 g3, B A} e dfez IY
AQRew, a1 AxE 74 HEstaat g

Zﬂ rﬂ_,ﬂ

interconnection

2. 2B

B QT A BEH FEAZ AW FY
ol Agar) A MAWR shaATE ohym,
LiNbO; BEHE Azte] A§% mpraggon o
dohach 148e2 BE R ANSHE WA A
FEIL, DANE WHoE Yo BaaF A
A a7 WEolth weld B ARelq AL

FE02 HZE e 8ol i, Mach-Zehnder 471 &=
G237kl kAL 15um°1t¥. gdadEda £e A
Z Qe Mestgcl

deadzs Azstr] Ak WA Coming 7059
3-inch glassel dzlE4stwg 43 F, SU-8/50
wate (AE I5mAE ZREE R, 232 oF 10m
Ar A9Yst4 ot photoresisty negative ©1™® wet
etching22 H¥39&22 fine HElel HEE 7
EAgsld 2748 FIAY. BEHZ core T 1
Z clad & Y22 Azsgq.

AzE AJHL A Plpolymide) & 3 23
clad € AT & dicing sawg ©|§3t9 493}
, LiNbO; 2=z a9 Zeia Abeg 84
%’ 2 dosig. @A Z234F FEREYE
A ZFolw AriMEe AYded ARE VERRA £
[t
a9 18 3204 AP A Favw =RE F
B}AR L HERAA T (a)¥E Mach~Zehnder interfer-
ometric waveguide®l® (b))t @9id =s=Rold.
2% 28 99 E4sln ¢ F FRERe) 99
S #93% Bo R dry etchingo] 2% sharpdt )
Boh 28AT A gzehd YW m2st ¥

S o K

AEgrt. Eole o 10meld YWols < 8m olth
282 §F core 7t AbejE 15moltt. ¥ 39 E
ZyHo] B F 7IBolA] polymer & E2jF o
& v gre FHFolXY Hol U polymer Et
2 9lgtoldt, 13 3(b)) polymer $of wiEisl =of
AE AE keyd YEhlzn ok 1Y 4% polymer
=929 core #EY optical refractive index ¥3
2 golwsto g &g dojyeltl fAEHEES
ok 15985 S ez gth

(a) (b)
a3 1 BHAR,
Fig. 2. Surface photographs.
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Fig. 2. Photograph of cross-sectional view.
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Fig. 3. Shape of flexible optical waveguide.
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Fig. 4. Optical refractive index of core.
4. B

B oAgdge A AL A2E FRARE A3
3l7] $1&lA polymerE M#dtgon] 1 FoA 7
4 &% Ao 24 photoresistgE A&l o 7] 4
ARt photoresist® negative2A MEMS Hofo
optical interconnection o I A SFHn
de BF2AM FF v|gsEE 3ol

H AqoA AzE polymer R EE AHAANE
e Hdol dvt AERL FHY =u=RA, g
wet etching® 2% A&A7M5ste FF APARPES
Esle] 2ozt flexibledt FEFHE A zo} 7t
T BoE Holy, od AFIIAV AT AtgH

£

1t

re

tns

{11 Lucie Robitaille et al. “Polymer waveguide
devicess for WDM applications”, Proc. SPIE,
Vol.3281, pp.14-23, 1998.

[2] R.J Twieg at al, "Nonlinear optical chromo-

phores and polymers for practical electro-
optic waveguide application”, Proceedings
of SPIE, Vol.2143, pp.2-4, 1994

[3] R.Lytel et al., Proc.SPIE, 2025, 14, 1993

-277



