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Abstract: This paper deals with the influencing law of spectrum behaviors of quantum well intermixing
induced by Zn impurity diffusion at the different temperature in AlGalnP/GalnP active regions. It is
found that when the diffusion temperature increases from 520°C to 580°C with the diffusion time kept for
20 minutes, the blue shifts in the PL wavelength for the diffusion windows of the LD wafer changed from
13 nm to 65 nm with the corresponding peak intensity decreases, while the FWHMs of the spectra
changed complicatedly with either increase or decrease. Photoluminescence of the active region is found
to have the catastrophical damages at higher Zn diffusion temperatures and longer diffusion time.
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Fig.1 Structure diagram of 670 nm semiconductor laser diode
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Tab.1 Diffusion sample and its experimental conditions
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Fig.2  Cross-sectional SEM image of 670 nm

semiconductor laser wafer
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Fig.3  Double-crystal X-ray rocking curve of

the semiconductor laser wafer
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Fig.4 The relationships among the PL spectra of wavelength, FWHM, intensity and the diffusion positions of sample A
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Fig.5 The relationships among the PL spectra of wavelength, FWHM , intensity and the diffusion positions of sample B
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Fig.6  The relationships among the PL spectra of wavelength, FWHM, intensity and the diffusion positions of sample C
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Fig.7 The relationships among the PL spectra of wavelength, FWHM, intensity and the diffusion positions of sample D
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