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Research on solid—state Zn diffusion technology for
GaAs-based infrared semiconductor laser

SHI Mengjie'2, CHEN Yongyi'*, SONG Yue'*, QIN Li'?, WANG Lijun'>
(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract: To optimize the doping process and enhance the performance of 980 nm wavelength GaAs-based semiconductor laser,
this paper explores the Zn diffusion technology using solid Zn compound thin films as the diffusion source. The ZnO diffusion
source and SiO, capping layer are fabricated through vacuum coating and plasma-enhanced chemical vapor deposition(PECVD)
techniques. Different annealing conditions are combined to regulate the diffusion behavior of Zn in GaAs and InGaAs/GaAs/
GaAsP heterostructures. Multiple testing methods are employed to analyze the diffusion rules and their impact on device perfor-
mance.The research indicates that the diffusion depth of Zn increases with the rise of annealing temperature and time. The impuri-
ty concentration reaches the order of approximately 10%° cm?, and the ratio of the longitudinal diffusion depth to the lateral diffu-

sion depth is 1:1. Moreover, the diffusion behavior of Zn impurities in the multi-layer heterostructure significantly affects the pho-

toluminescence characteristics of the laser and the integrity of the active region.

Key words: semiconductor laser, impurity diffusion, ZnO, 980 nm, GaAs
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