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Abstract; The current step accelerated stress tests were carried out at 10, 12, 14 A for 975 nm high
power semiconductor laser which is packaged with the way of COS. The test results were analyzed by
using the inverse power law model and the exponential distribution theory. The average life of the
device is 28 999 h under the current of 8 A. The high power semiconductor laser’s failure and the
change of temperature rise and the degree of polarization before and after aging were also studied.
The results show that the main failure is internal degradation, deterioration of the cavity surface, and
welding related degradation. The junction temperature of device after aging is higher, and the degree

of polarization decreases about 10% .
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Fig. 1 Packaging structure of the device
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Fig.2  Accelerated aging curves of the devices

XA B s e AT AL B ISR 1,
£1 HIMREELHIE

Tab.1 Data of the step stress test

LK S/A 10 12 14
FRELITA] ¢,/h 1 000 500 500
568 168 45
RALIRFIE] /1 800 320 128
430 200
RKRANEL T, 2 3 3
W, 0.422784 0.422784 0.422 784
& 0.644 934 0.644 934  0.644 934
_ 568 152 83
Ll 800 262 155
el 6 e ] 7 768 1724 548
T:/h 3 884 862 274
5, 8.534 984 7.029 618 5.883 491
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MR8l . E=4.651339,1=11.515208, G =
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4 =26.684924 b =-7.891518,
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6 = 28999 h.
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Fig.3 Temperature rise before and after aging
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Fig.4 Degree of polarization before and after aging
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Fig.5 Catastrophic optical damage (COD). (a)Without the occurrence of COD. (b)Occurrence of COD at the position marked out.
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Fig.6  Photos of poor welding. (a) Good welding. (b) Solder away from the LD. (¢) Solder overflow from the cavity surface.

(d) Sold overflow from both sides.
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