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Simulation analysis of high power asymmetric 980 nm

broad—waveguide diode lasers

Xu Zhengwen, Qu Yi, Wang Yuzhi, Gao Ting, Wang Xin

(National Key Laboratory on High Power Semiconductor Laser of Changchun University of Science

and Technology, Changchun 130022, China)

Abstract: The design of asymmetric 980 nm InGaAs/InGaAsP broad—waveguide diode lasers with current
blocking layer was designed for high—power, which prevents carrier leakage and increases electro—optical
conversion efficiency. The properties of the 980 nm asymmetric waveguide quantum well structure lasers
were numerically studied with a commercial LASTIP simulation program. Compared to symmetric
structure, the lasers with asymmetric waveguide have a smaller band offset between waveguide and QW.
The simulation results show that the asymmetric waveguide has a lower threshold current and higher slope
efficiency, lower series resistance than symmetric waveguide the structure, so laser performance of
asymmetric 980 nm InGaAs/InGaAsP broad—waveguide diode lasers with current blocking layer has higher
electro—optical conversion efficiency and laser output power.
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Tab.1 Asymmetric structure with broad waveguide

Doping level Thickness/

Layer Composition Jem= wm
Cap layer GaAs >2x10"% 0.2
Cladding layer Ing xGag A80.15Po.s5 1x10% 1.4
C”m“lzszcmg Aly » Gay s As 3x107 0.1
Upper waveguide  InGaAsP(1.62 eV) 2x10" 0.65
Wave guider InGaAsP(1.40eV)  Undoped 0.2
QW In, ,Ga, sAs Undoped 0.006 5
Barrier InGaAsP Undoped 0.015
QW Iny,Gay sAs Undoped 0.006 5
Wave guider InGaAsP(1.40eV)  Undoped 0.2
Lower waveguide  InGaAsP(1.62eV)  Undoped 0.1
DOWTaCyl:fding Al Gag As 5x107 1
Substrate GaAs 2x10"* 1
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Tab.2 Symmetric structure with broad waveguide

Doping level Thickness/

Layer Composition Jem=? wm
Cap layer GaAs >2x10% 0.2
Cladding layer Ing 5Gag A80.15Po.s5 1x10% 1.4
C“rm“l;;zdd“g Al Gay 3 As 3x10" 0.1
Upper waveguide — InGaAsP(1.62¢eV) 2x10"7 0.65
Wave guider InGaAsP(1.40eV)  Undoped 0.2
QW In, .Ga, ;As Undoped 0.006 5
Barrier InGaAsP Undoped 0.015
QW In, ,Ga, ;As Undoped 0.006 5
Wave guider InGaAsP(1.40eV)  Undoped 0.2
Lower waveguide  InGaAsP(1.62¢eV) Undoped 0.65
DOWTS::‘dmg Al Gay As 5x10" 1
Substrate GaAs 2x10" 1
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Fig.2 Simulated optical field distribution in asymmetric structure
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Fig.3 Current—voltage characters curve for symmetric structure

and asymmetric struture
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