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Optical Waveguide Ring Resonator Filter by Using Ion-Exchanged Glass
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Abstract: A racetrack waveguide resonator filter was fabricated on K9 glass by ion-exchange in mixed melt salt of
AgNQO; and KNO;. The free spectral range of the filter was 0.178 nm, and the contrast of the two output ports were
1.47dB and 6. 5 dB, respectively. From the measurement parameters, the splitting ratio of the coupler and
propagation loss of the resonator were analyzed to be 0.16 and 8.1 dB/cm. The phase shift of 2x was realized by
using thermo-optical effect within 16 C temperature change, and the thermo-optical coefficient of the waveguide

material was about 1.28X107°/C.
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Fig. 1 Sketch of racetrack resonator filter
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Fig. 2 Reflection and transmission spectra of a racetrack resonator. (a) Reflection from Port Y , (b) transmission

from Port Z

BT X by TGN T | A P T i s U D A5 A
FRPERERT T, K B E7E — /DB R B
s b, R RS B R A R R B AR . IR
ZAeEE R 2 C, BRFFEERERNERD Z
HIER LT R, WK RME 3 i, hE3H
VIE MR 16 CRMMBZ T 2n(M—4 4
HGIETEED o RIEEIRBMF nL=mdo , P I HRLEH
POLRBOT iy T AR

— M n
= AT )

45 526 W A5 A B AA/AT = 0.01271 nm/C,
n=1.5401 #1 A, = 1530.04 nm, BB HA N
1.28 X107°/ C, RiFFTH F 28 iy 58 K9 343
BHIERE H C=0.29X107"°/C, HHTUF

Y=A+B#xX Ve
Parameter Value Error /!/'
A 1520.60736 0.01504 yd

1B 001271 6.67544 X 10427

e
A 4
e
1529.90- P

. »  Experimental
Ny Linear fitted
»'/’

16 18 20 22 24 26 28 30 32 34 36
T/C

1530.05-

e
P

[l
=4
=
C:

Resonant Wavclclwth/nm
et
o
D)
2]
O
7

k=
&
w
ool
&

3 IR KRB EBEIREELBRXR
Fig. 3 Resonant wavelength shift of the racetrack

resonator with temperature
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