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Abstract  Semiconductor laser chips with 976 nm wavelength, broad stripe and high power are designed and
realized. The epitaxial structure design of an asymmetric and large waveguide, and metal organic chemical vapor
phase epitaxy technology are used to grow epitaxial materials with low loss and high conversion efficiency. The
semiconductor laser chips with 190 pm stripe width, 4 mm length and 976 nm wavelength are packaged and
packaged as chip-on-submount. The test results show that the threshold current of package-device at room
temperature is 1.05 A, slope efficiency is 1.12 W/A, and the maximum conversion efficiency is 68.5% . Even at
the elevated temperature of 40 ‘C and the output power of 19.5 W, the conversion efficiency reaches 60% . Nine
devices are aging-tested at 40 °C and 15 A for 4740 hours, and no failure occurs. There are no changes in power-
current curves and spectra before and after aging-test, which proves high stability and reliability of the laser chips.
Key words lasers; semiconductor laser; photoelectric conversion efficiency; brightness; catastrophic optical
damage power
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Table 1

Structure of 976 nm epitaxial material

Material i
Thickness /pm  Description

o Doping type
composition

GaAs 0.200 Ohmic contact P++
Al 5 GaAs 1.200 Upper cladding P
Aly2 GaAs 0.500 Upper waveguide 1
Ing1s GaAs 0.007 Quantum well 1
Al GaAs 0.700 Lower waveguide 1
Al GaAs 0.400 Lower waveguide N
Al GaAs 1.000 Lower cladding N
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