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WE A E N E AME T AAHREL A 760 nm £ KK T W6 EE B E R AT HOE#& (Vertical Cavity Surface—
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4513k 3| 7 32.6 dB 5 30. 4 dB.,
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The 760 nm-vertical cavity surface emitting laser for the oxygen
sensing

LIU Tian-Jiao", XU Yue-Hui%, ZHANG Jian-Wei", ZHANG Xing"’, ZHANG Zhuo”, GONG Yu-Xiang",
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Physics , Chinese Academy of Sciences, Changchun 130033, China;
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Abstract: A 760 nm single-mode, wavelength-tunable Vertical Cavity Surface-Emitting Laser (VCSEL) for oxygen
sensing has been reported. The design method and device fabrication results of the 760 nm VCSEL have been reported
in detail. By analyzing the gain characteristics of AlGaAs quantum wells, the composition and thickness of the quantum
wells were determined, and the VCSEL structure with a gain peak and cavity mode mismatch of 10 nm at room tempera-
ture was designed. The single-mode power of the VCSEL exceeds 2 mW when the operating temperature is 25 °C, the
side-mode suppression ratio (SMSR) is 28. 1 dB, and the full angle of the divergence angle is 18. 6°. As the operating
current increases, the divergence angle of the VCSEL laser increases, but the far-field is still a circular and symmetrical
spot with a Gaussian shape. By tuning the operating temperature and operating current of the VCSEL laser, the single-
mode wavelength of the VCSEL can be continuously tuned from 758. 740 nm to 764. 200 nm. The current tuning coeffi-
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cient of the laser wavelength changes from 1. 120 nm/mA to 1. 192 nm/mA, and the temperature tuning coefficient
changes from 0. 072 nm/°C to 0. 077 nm/°C when the VCSEL operates at 15-35 °C. The SMSR of the VCSEL laser
reaches 32. 6 dB and 30. 4 dB near the two characteristic absorption wavelengths of oxygen.

Key words: vertical cavity surface emitting laser, single- mode operation, wavelength detuning, oxygen sensing
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the thickness and composition of quantum wells when the gain

Theoretical simulation: (a) the relationship between

peak wavelength is 750 nm and 760 nm, (b) the gain spectra
of AlGaAs quantum wells with different thicknesses when the
gain peak is at 750 nm
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emitting region material with different quantum well thickness-

(a) The relationship between the gain of the light-

es and the carrier concentrations, (b) the gain spectra of the 4
nm AlGaAs quantum wells under different carrier concentra-

tions
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(a) The quantum well gain spectrum of the light-emit-

(b) the reflection spectra of the VCSEL laser at different tem-
peratures, (c) the relationship between the cavity mode wave-
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function of the operating temperature
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