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Hybrid-Integrated Tunable Laser Based on Small Double-Ring Resonator with
Improved Side Mode Suppression Ratio
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In this paper, a small double ring resonator reflector was designed and fabricated using a polymer waveguide, and the
measurement result was discussed. A widely tunable characteristic of the small double ring resonator caused by the Vernier effect,
which results from the difference of the ring radii, was observed. The insertion loss of the double ring reflector was reduced
by minimizing the device length to be as short as possible, and thus the output power and the SMSR (side mode suppression
ratio) was greatly enhanced. The hybrid integrated laser based on the small double ring resonator reflector lased with the SMSR
of 45 dB. In addition, the wide tuning range of 40 nm could be obtained by injecting a current of 30 mA to an electrode on
top of the reflector.
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Color versions of one or more of the figures in this paper are available online.
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FIG. 1. (a) Schematic configuration of hybrid-integrated tunable
laser and (b) design of tilted input waveguide.
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FIG. 2. Resonance condition of coupled rings with different radii.
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FIG. 3. Fabrication process of double ring resonator reflector.
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FIG. 4. Cross-sectional configuration of buried polymer waveguide.
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FIG. 5. Bending loss as a function of ring radius.
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FIG. 6. (a) Configuration of loop-back mirror and (b) power
reflection as a function of power coupling ratio.
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FIG. 8. Measured L-I Curve of the hybrid-integrated tunable
laser.

-20 KB
-30 -
-40 - 45dB
-50

BN i M

-70 4

Power[dBm]

1560 1565 1570 1575 1580
Wavelength[nm]

Power[dBm]

1530 1540 1550 1560 1570
Wavelength[nm]

(b)
FIG. 9. (a) Lasing spectrum for the injection current of 50 mA

and (b) wavelength-tuning characteristics of the hybrid-integrated
tunable laser.
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