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Abstract; In order to enhance the temperature stability of 852 nm laser diode, the gain of
InGaAlAs, InGaAsP, InGaAs and GaAs quantum-wells were calculated by a comprehensive model
theory, and the peak gain and wavelength versus operation temperature for the six different quantum-
wells were compared and discussed. The results indicate that In, s Ga, 5, Al, |, As quantum-well is
the most appropriate candidate for 852 nm laser diode when the higher gain and better temperature
stability demanded simultaneously. Compressive-strained Ing s Ga, 5, Al, |, As single quantum-well
852 nm laser diode was grown by metal-organic chemical vapor deposition (MOCVD). The wave-
length shift with temperature for 852 nm laser diode is 0. 256 nm/K, the experimental results are in

good agreement with theoretical calculation results.
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P(Ga,In, As P, ):

E (x,y) =1.35+0.642x —1. 101y +
0.758x" +0.101y* —0. 159xy - 0. 284’y +0. 1091y,
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Tablel ~Parameters of the binary semiconductors used in this study!™’
Parameter Symbol ( unit) GaAs InAs InP GaP AlAs
Lattice constant a(nm) 0. 56533  0.60583  0.58697 0.54505 0.566 1
Spin-orbit split-off A(eV) 0.34 0.39 0.108 0.08 0.28
Elastic stiffness constant C, (10° N/em*) 12.21 8.33 10.11 14.05 12.5
Elastic stiffness constant C,, (10° N/em?*) 5.66 4.53 5.61 6.203 5.34
Hydrostatic deformation potential
For conduction band a,(eV) -7.17 -5.08 -6.0 -8.2 -5.64
For valence band a,(eV) .16 1.00 0.6 1.7 2.47
Shear deformation potential b(eV) -2.0 -1.8 -2.0 -1.6 -2.3
7 6.8 20.4 4.95 4.05 3.45
Lultinger parameters Y 1.9 8.3 1.65 0.49 0.68
s 2.73 9.1 2.35 1.25 1.29
Electron effective mass m,/m, 0. 067 0.026 0.079 5 0.13 0.15
Heavy-hole effective mass my,/my, 0.51 0.41 0.6 0.79 0.76
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