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Evaluation of Packaging Induced Stress of Semiconductor Laser Bar
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Abstract; In order to detect the packaging induced stress of semiconductor lasers quickly and effec-
tively, an experimental device which can reveal the encapsulation stress by detecting the polarization
degree of each unit of laser bar was designed. The parameters of the semiconductor laser bar were
experimentally tested and the finite element software was used to simulate the relationship between
the degree of polarization and the packaging induced stress through the theory of the semiconductor
energy band and stress. The experiment results show that the individual light-emitting unit of the bar
is less polarized, the higher threshold current is due to the larger packaging stress. Through the cal-
culation, the packing stress is 141.92 MPa, and the polarization equivalent stress is 26. 73 MPa.
The degree of polarization of the device below the threshold reflects the distribution trend of the
packaging induced stress, and the degree of polarization of the device can be measured by using the
following threshold current. It can provide a quicker and more efficient method for selecting the heat

sink and the solder material and the improvement of the welding process parameters.
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Fig. 1 Effect of stress on semiconductor energy band'
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Tab. 1

GaAs material parameters

GaAs material TE polarization TM polarization

a/eV 5.88 12.36

b/eV 0 -61.75

m, 0.059 72 0.037 07
Eo/eV 1.519

me 0.067
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Tab.2 Material parameters for simulation

FHEECTE/(107°-K™")  HIRAR/ (10" Pa)  JAFALL

GaAs 6.4 8.85 0.31
In 31 1.27 0.449 8
Cu 16.5 11 0.34
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Fig.2 Laser bar simulation model
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Fig.3 Polarization equivalent stress lateral distribution along
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