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The 1064 nm distributed Bragg reflector (DBR) semiconductor laser has the characteristics of narrow
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linewidth and stable output, and it has a broad application prospect in the field of free space laser communication
linewidth of the laser is 0.12 nm at room temperature.

used as seed light source. A single mode and narrow linewidth 1064 nm DBR semiconductor laser is designed.
Metalorganic chemical vapor deposition (MOCVD) technique is used to grow InGaAs strained quantum well laser

140.5960; 050.2770

material, and a ridge waveguide 1064 nm DBR semiconductor laser with the cavity length of 1200 pm is fabricated.
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—_
Ju

When injection current is 70 mA, the continuous output power of the laser can reach 7 mW, and 3 dB spectral
waveguide; narrow linewidth
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Fig. 1 Structure of 1064 nm DBR semiconductor laser
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Table 1 Parameters in DBR grating reflectivity simulation

Parameter Value /pm
Background index 3.21
Index difference 0.1
Waveguide width 3.5
Waveguide height 2.5
Slab height 1.25
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Fig. 2 Peak reflectivity of DBR with different grating area
lengths at the wavelength of 1064 nm
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Fig. 3 Spectral fitting curve of DBR laser with the
grating area length of 400 pm
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Fig. 4 Simulation curves of output spectrum and

gain near the laser frequency corresponding to 1064 nm
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Fig. 5 Simulation curve between output power and injection

current of 1064 nm DBR semiconductor laser
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Table 2 Epitaxial layer parameters of 1064 nm

DBR semiconductor laser

Doping
No.  Thickness /pm Layer
concentration /em
9 0.1 p-GaAs 10"
8 1.5 p-Aly, Gag s As 10"
7 0.1 Aly15 Gaggs As None
6 0.01 GaAs None
5 0.0075 Inps0 Gao.1 As None
4 0.01 GaAs None
3 0.1 Aly15 Gagss As None
2 1.7 n-Aly . Gags As 108
1 0.5 n-GaAs 2X10"
0 100 n-GaAs 2X10"
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Fig. 6 SEM image of ridge waveguide cleavage plane
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Fig. 7 SEM image of Bragg grating after etching
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Fig. 8 Emitting spectrum of 1064 nm DBR
semiconductor laser
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Fig. 9 LIV test curves of 1064 nm DBR semiconductor laser
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