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Effect of rapid thermal annealing on electron emission and DX
centers in strained InGaAs/GaAs single quantum well laser diodes "

Lu Li-Wu'  Zhang Yan-Hua' ~ Xu Zun-Tu’>  Xu Zhong-Ying®  Wang Zhan-Guo' ~ J.Wang*  Weikun Ge*

' Laboratory of Semiconductor Materials Science Institute of Semiconductors . Chinese Academy of Sciences Beijing 100083 China

2 Institute of Semiconductors Chinese Academy of Sciences Beijing 100083 China

3 National Laboratory of Semiconductor Superlattices and Micorstructures Institute of Semiconductors Chinese Academy of Sciences Beijing 100083 China
* Department of Physics The Hong Kong University of Science and Techonology Kowloon Hong Kong China

Received 19 May 2001 revised manuscript received 28 August 2001

Abstract
Thermal processing of strained Ing , Gay g As/GaAs graded-index separate confinement heterostructure single quantum well
laser diodes grown by molecular beam epitaxy is investigated. It is found that rapid thermal annealing can improve the 77K pho-
toluminescence efficiency and electron emission from the active layer due to the removal of nonradiative centers from the InGaAs/
GaAs interface . Because of the interdiffusion of Al and Ga atoms rapid thermal annealing increases simultaneously the density of
DX centers in the AlGaAs graded layer. The current stressing experiments of postgrowth and annealed laser diodes are indicative
of a corresponding increase in the concentration of DX centers suggesting that DX centers may be responsible for the degradation

of laser diode performance.
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