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Long-Term Aging and Failure Analysis for 980 nm Laser Diodes
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Abstract To improve the reliability of 980 nm laser diodes, we produce 4 pm ridge waveguide laser diodes with
current non-injection regions near both facets by He ion implantation technology, and a conventional device is made
from the same wafer for comparison. After long-term aging., all conventional devices are disabled within 1500 h, and
all the devices made by He implantation work well after 3000 h. Failure analysis for devices by scanning electron
microscopy (SEM) ., results shows that catastrophic optical damage on the facet, the quality of indium solder bonding
and the stain of facets have direct impact on the devices' reliability.
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Table 1 Long-term aging data of laser diodes with current non-injection regions near both facets

by He ion implantation technology

Chip Threshold current Working current
0 h /mA 3000 h /mA Changing rate /% 0 h/mA 3000 h /mA Changing rate /% Average changing rate /%
1 30 30 0 380 400 5
2 20 20 0 290 310 7
3 20 20 0 300 320 7
4 20 20 0 280 320 14
) 20 30 50 290 340 17
6 20 20 0 280 320 14 12
7 30 30 0 280 320 14
8 20 30 50 280 320 14
9 30 30 0 290 330 14
10 20 30 50 290 330 14

1 pBcE & TAERT RIS 3000 hJ BTk i 52 56 25 A, s U BT A 1T A T PR O AR T A X A
ST AER R EE 24834 3000 h, i B TAERAS IEH .
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Fig. 1 COD on facet and gap in indium solder bonding Fig. 2 Stain on facet
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gap in solder bonding

i overflow of solder
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Fig. 3 Gap in the indium solder bonding Fig. 4 Overflow of indium solder
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