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Research on nitrogen passivation for high power

semiconductor lasers

HE Xin, CUI Bi-feng, LIU Meng-han, LI Sha, KONG Zhen-zhen, HUANG Xin-zhu
(Key Lab. Optoelectronic Technology , Beijing University of Technology, Beijing 100124 , China)

Abstract: The ion bombardment and nitrogen passivation treatment process in the cavity were studied for 980 nm sem-
iconductor lasers. This two treatment processes can improve the output characteristics and COD power of 980 nm semi-
conductor lasers,and output power increases by 32. 14% . Lasers with nitrogen passivation have no evident degradation
after the aging experiment, but lasers with non-nitrogen passivation have severe degradation. The part of the nitrogen i-
ons leaves the cavity surface after the lasers with nitrogen passivation are measured by the Auger spectroscopy analyzer
(AES). The content of nitrogen increases from 0% to 20% ,but the content of oxygen decreases from 61% to 30% .
The results show that this process can improve the cavity surface features of semiconductor lasers ,which makes the re-
liability and the life of the device increase.
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Fig. 1 A schematic of Ton bombardment passivation

the facet of the semiconductor laser
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Fig. 2 The test result of the facet of test piece were not

passivated by nitrogen obtained from Experiment a for AES
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Fig. 3 The test result of the facet of test piece were

passivated by nitrogen obtained from Experiment a for AES
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Fig. 4 The P -1 curve of laser were tested by high-power

semiconductor laser tester
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Tab. 1 Measurement results( room temperature )

NO 1 2 3 4

KA COD B TR/ W 16.8 16.5 22.2 22.1
{1 FhL 3/ A 0.72 | 0.73 | 0.67 0.69
BT S5 R/ % 5 ~5 ~5 -5
JE TR LS % R/ % 95 ~95 ~95 ~95
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