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To improve the spectral purity, brightness and stability of semiconductor lasers, multi-ring coupling
structure of the semiconductor laser is investigated. Based on the structure of multi-ring coupling and output of the
curved active waveguide, spectral purity brightness, and output stability of ring laser structure are greatl
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The parallel far-field divergence angle of slow axis is up to 2.7° and output power of 10 mW is obtained. Spectral
Meanwhile, the operation current owns a certain modulation to spectral width, whose modulation capability is about

width reaches 0.26 nm at 821 nm, the Q factor is up to 2737. It is found that the multi-ring coupling structure laser
device owns current modulation characteristics with its spectrum, whose modulation range is closed to 15 nm
of 4040 is obtained.
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Fig. 1 Structure diagram of integrated semiconductor laser

with multiple-ring coupled bending waveguide output
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Table 1 Parameters of grown structure of

AlGaAs/GaAs/AlGaAs asymmetric structure waveguide

Composition Thickness /

No Layer Matetial
() nm
10 Contact p-GaAs 200
9  Cladding p-Al.Ga, . As 0.6 1350
8 nggiir de PALGa As 045 1200
7 Barries p-Al.Ga, . As 0.3 20
6 V%Tf(%l{gl) GaAs 8
5 Layer n-Al,Ga,_, As 0~0.3 20
L e ALGa L As 0.3 300
3 Cladding #»n-Al.Ga,—,As 0.6 1500
2 Buffer n-GaAs 300
1 Substrate n-GaAs
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Fig. 2 SEM of multiple-ring coupling structure diagram

after etching
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Fig. 3 SEM cross-sectional view of ring ridge based on 808 nm epitaxial wafer after etching for different times (with coated

film and P surface electrode). (a) 5 min; (b) 10 min; (¢) 15 min; (d) 20 min
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Fig. 5 P-I and U-I output characteristic curves of
multiple-ring coupled semiconductor laser (room

temperature, etched 5 min)
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Fig. 6 (a) Parallel far-field pattern and (b) vertical far-

field pattern of multiple-ring coupled

semiconductor laser (room temperature, CW,

10 mW)
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Fig. 7 P-I characteristic curve of device after ring

ridge being etched for 5 min (room temperature)
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Fig. 9 P-I characteristic curves of device after ring ridge

being etched for 15 min and 20min (room temperature)
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