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Abstract: The influence of Al composition-graded of Al In Ga, N electron blocking layer( EBL)
on the photoelectric performance of GaN-based laser diode was numerically investigated using
SiLENSe( Simulator of light emitters based on nitride semiconductors) software to achieve high out-

put power and high conversion efficiency. The four Al composition graded modes in this paper are
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traditional uniform composition, right step-graded composition (0 —=0.07 —0. 16), triangle-graded
composition(0 —0.16 =0) , and left-step graded composition(0.16 —0.07 —0) respectively. Com-
paring with the traditional homogeneous composition EBL, it was found that Al composition step-gra-
ded EBL not only could significantly enhance band offset of conduction band result in reducing the
electron leakage, but also could decrease band offset of valence band in order to improve holes injec-
tion efficiency and enhance radiative recombination efficiency. This is mainly due to the fact that Al
step-graded composition structure could effectively restrain the electron leakage to the p-side and im-
prove holes injection efficiency, so as to increase the carrier concentration and radiation recombina-
tion in the active zone. The Al step-graded composition EBL could effectively reduce opening voltage
from 5.1 V to 4.9 V and decrease optical loss from 3.4 c¢cm ' to 3.29 ¢m ', thus the output power
was increased from 335 mW to 352 mW and the conversion efficiency was increased from 12.5% to
13.4% respectively at the current density of 6 kA/cm”. In addition, the influence mechanism of Al
step-graded composition EBL on the photoelectric performances of GaN-based laser diode was dis-

cussed. This structure will provide experimental data and theoretical support for the epitaxial growth

543 &

of high-power GaN-based laser diode.
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Fig.2 The energy band versus position of different Al composition-graded EBL structure at injection current 480 mA ( injection
density 6 kA/cm®) (Fig. (b) is the magnification of the Fig. (a) from 1 350 nm to 1 500 nm, Fig. (d) is the magnifica-
tion of the Fig. (¢) from 1 350 nm to 1 500 nm)
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