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Abstract : The step-like InGaN quantum well (QW) and conventional InGaN QW for emission at a particular wave-
length regime 415 ~425nm are designed and theoretically investigated ,including the distribution of carriers’ concen-
tration , radiative recombination rate, Shockley-Read-Hall (SRH) recombination rate as well as output performance
and internal quantum efficiency. Theoretical research suggests that the step-like QW structure offers significant im-
provement of carriers’ concentration in the QW ,especially hole concentration. Output performance and internal quan-
tum well efficiency show 52.5% and 52.6% enhancement for step-like InGaN QW , respectively,in comparison to that
of conventional InGaN QW. The improvement in luminescence intensity of step-like InGaN QW was found to be 1. 54
times higher than that of the convention one. The reduction in SRH non-radiative recombination rate integral intensity
can be the main reason the improvement of optical performance for step-like InGaN QW.
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Parameters GaN InN
Lattice constant/A
a 3.189 3.545
c 5.185 5.703
Energy parameter
E, (eV)at 300K 3.435 0.711
Al( =Acr)/eV 0.019 0.041
Al =A2 =Ac1/3/eV 0.0047 0.00033
Conduction-band effective masses
my,* 0.20 my | 0.12 m,
m,* 0.20m, 0.12 m,
Valence-band effective masses parameters
A, -6.56 -8.21
A, -0.91 -0.68
A, 5.65 7.57
A, -2.83 -5.23
A -3.13 -5.11
Ag -4.86 -5.96
Hydrost. d eformation potentials/eV
a, -4.08 -3.5
a, -8.16 -3.5
Shear deformation potentials
D,/eV -3.0 -3.0
D,/eV 3.6 3.6
D;/eV 8.82 8.82
D,/eV -4.41 -4.41
Elastic stiffness constants
C.3/GPa 106 92
C3;/GPa 398 224
Spontaneous polarization
Pgyp/C+m™2 -0.034 | -0.042
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