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Abstract: In order to solve catastrophic optical mirror damage( COMD) , the problem of limiting the
output power of near-infrared single-emitting InGaAs/AlGaAs quantum well semiconductor laser di-
odes(LD), a new-typed LD with a non-absorption window (NAW ) based on Si impurity induced
quantum well intermixing ( QWI) technology was designed and fabricated, and its performance is
tested and analyzed. Firstly, for the diode with NAW , a 50 nm Si/100 nm SiO, composite dielectric
layer is covered in the window region near the front and rear cavity surfaces above the cavity, and a
50 nm Si/100 nm TiO, composite dielectric layer is covered in the gain region far away from the cav-
ity surface. A rapid thermal annealing( RTA) process of 875 C /90 s is used to promote Si impurity

diffusion induces QWI and remove non-radiation recombination centers. Then, based on the same
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epitaxial structure and preparation process, the traditional LD without NAW is prepared as the con-

trol group. Finally, the test results show that the catastrophic failure threshold power and the cata-
strophic failure threshold current of the new LD with NAW increase about 33.6% and 50.4% , re-

spectively, and the occurrence probability and damage degree of COMD of the new LD are signifi-

cantly reduced. Moreover, there is no degradation of the characteristics of threshold current, slope

efficiency and full width half maximum of the new LD. This study proves that the NAW prepared by

Si impurity induced QWI technology has a significant suppression effect on the COMD of near-infra-

red single-emitting InGaAs/AlGaAs quantum well semiconductor LD.
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Fig. 1  Epitaxial structure of InGaAs/AlGaAs quantum well

laser diode(a) and photoluminescenc spectrum(b)
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Tab.1 Young’s modulus, Poisson’s ratio, density and coeffi-

cient of thermal expansion of related materials
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