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Optical Characteristics of Unidirectional Single-mode Lasing Square Ring Cavities
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We report on the parameter-dependent optical characteristics of the unidirectional single-mode lasing square ring cavities. Using
the taper-step section in the square cavities, the resonant direction can be selected and we characterize the optical losses by
changing the taper lengths. Various kinds of square ring cavities are fabricated, based on InGaAsP/InGaAs multiple quantum well
semiconductor materials. From the experimental results we obtain the optimized taper length for a given device structure, while
maintaining unidirectional single-mode lasing.
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Fig. 1. MMI coupled bidirectional single mode double square ring

resonator.
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Fig. 2. (a) Proposed unidirectional single mode double square
ring resonator with a taper-step section in the large cavity, (b)
Schematic diagram of the taper-step structure, (c) E-field distribution
of z-direction with R soft simulation.
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Fig. 4. (a) Top view of microphotograph of a coupled square cavity with a taper-step section. The cavity consists of 100 um-sized large
cavity, 50 um-sized small cavity, 6 um-width waveguide, and 40 pum-length taper, (b) Tilt view of SEM of a coupled square cavity with

a taper-step section, (c) Tilt view of SEM of corner, (d) Tilt view of SEM of taper-step structure.
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