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Output Characteristics of 915 nm Wide Strip Semiconductor Lasers
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Abstract: To investigate the effect of temperature rise on the output characteristics of the 915 nm
wide strip strain quantum well semiconductor laser, a TEC-based bi-directional temperature control
platform was built to test it. First, by changing the temperature of the outer surface of the laser, the
power and wavelength of the output beam at different injection currents are measured, and the slow
axis divergence angle is measured by a CCD camera. Then, the computer simulation software was
used to simulate the working state of the laser, and its steady state heat distribution was obtained.
By comparing the simulation results with the measured data, the results tend to be consistent. When
the thermal power was increased from 2.1 W to 20.0 W, the slow axis divergence angle increased
from 2.6 degrees to 5.0 degrees, and the wavelength of the output light was red-shifted, and the
thermal lens focal length of the laser was reduced. The laser has a wavelength temperature variation
coefficient of about 0.4 nm/°C, and a thermal resistance of 1.5 K/W. Therefore, in order to obtain
high output power and stable output wavelength at the same time, it is necessary to accurately con-
trol the temperature of the outer surface of the laser to a certain value, otherwise the wavelength will

drift. In addition, when designing and manufacturing a high-power semiconductor laser, the influence on
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the slow axis divergence angle can be reduced by appropriately increasing the strip width and using a

heat-dissipating package structure.

Key words: semiconductor laser; thermal lens; thermal analysis; slow axis divergence angle
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Tab.1 Material parameters of the laser
Sections of the LD Size( mm X mm X mm) Material Thermal conductivity/ (W +m™" « K™")
Solder layer 4 x1x0.003 AnSn 57
Laser chip 4x1x0.12 GaAs/AlGaAs 55
AIN heat sink 4x1x0.5 AIN 180
Cu heat sink 4 x1x5 Cu 398
Active area 4 x0.18 x0.001 GaAs 55
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