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Modeling and Characteristics of K' lon—exchanged
Waveguide—-type Optical Coupler
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(Seok-Phyo Cheon, Tae-Sung Park, Hong-Bay Chung)
Abstract

In this study, we performed a modeling for K’ ion-exchanged diffused channel waveguide and
waveguide-type optical coupler by Wentzel-Kramer-BrillouintfWKB) dispersion equation. normalized
field distribution equation for mode and coupled mode theory, and examined the optical-
power—dividing of the optical coupler fabricated by using the modeling condition.

The optical-power-dividing was observed at the waveguide-type optical coupler with 3[m]
line-width, 6[zm] space between channel waveguides, and 3[mn] interaction length
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Fig. 2. Structure of optical coupler.
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Fig. 3. Schematic fabrication process of channel
waveguide.
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Table 1. K' ion-exchange parameters of soda-

lime glass substrate.

0.0649 [um*/min.}

0.0637 [um”/min.]
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Table 2. Modeling results of the optical coupler.

 Effectivo Diffusion Witth 3
6
3
3.417
785.016767
2.001
. : B 1.505867x10"
pagation Constants| B, 1.505946x10
{im}
‘ : B. 1.505789x10"
v.d B

4 0.6328[mloN A zH AHdEstze] HFe] 3
[mle]3 Ad=dZ o] ZHF o] 6l =342 F
BAENY AL, A FA7) Aol dg 2HA
ol AFole oleHel A AAZFH

263

W71 28087 Vol. 9, No. 3, March 1996,

100 - 2 n
i
|
3
E\... 80 —f
L
E
g 60~
= ~@— Guide 1
s w—— Guide 2
2w
2 -
E-1
5
¢ T g T v
0 1 2 3 4 5

Propagation Direction [mm]
T8 6. FZERTS] AL T mE By W

=
Hl &

Fig. 6. Optical power transfer ratic of optical

coupler with the propagation direction.

T ‘\\\\ D
0’ \\
<=0 e \ =
“s:t}tg?llf T \?&t? z:

el FAwl dgel et 33t

o 1= I ) e 5 4
AlEE o]
3-dimensional

simulation of optical

power transfer within optical coupler.

agl 8. FAYIY £EH FAY
Fig. 8. Divided optical power of the optical
coupler.



785.016767, 2.001[mmlelch G &2 o) 7t 3lmn]Qd
AlFe ol&F FHAVET M 49.8856(%)1%
50.1144[%]ol™ & 9|3t W& 48.0349(%]%
51.9651[%]2 A o]2x 9} ADA7t Hel YAstg
th ABFH oz oyd K olewm@ wrald o)
Ad =92y FAFre FAET B4E
GERH o HFEae] ztm Ala vl o] Ay
gt % FPHPFLAAEZAY S&71540 &

< Aoz #Beddt

E:3 3. AP BEE #A7
Table 3. Divided optical power of the optical
coupler.

0.22[mV] 0.238[mV]

Measurement : 48.0349[%] | Measurement : 51.9651{%]}

Theory : 49.8856{%] Theory : 50.1144[%]
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