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Miniaturized VCSEL pulsed laser source with high peak power at 980 nm

GAO Shi-Jie'”, ZHANG Xing’*, ZHANG Jian-Wei’, ZHANG Jian’, NING Yong-Qiang’, WU Jian",
QIN Li’, TONG Cun-Zhu’, WANG Li-Jun’
(1. Opto-electrical Observe and Control Department, 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;
3. State Key Laboratory of Luminescence and Applications, Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
4. Dept. of Applied Physics, Beihang University, Beijing, 100191, China)

Abstract;: The VCSEL devices with high peak power at 980nm and miniaturized laser source were repor-
ted. The structure of VCSEL element devices was optimized to eliminate the non-uniform current den-
sity distribution within the VCSEL’ s active region and therefore to enhance the slope efficiency. The
peak power with a value of 62 W was achieved from VCSEL element deivce with 400 wm-diameter-ac-
tive region. Based on the optimized element devices, VCSEL quasi array sub-mount and miniaturized
laser source integrated with pulse generator circuit was demonstrated. Under the driving condition of 30
ns.2 kHz 105 A, the peak power as high as 226 W was achieved. The laser pulse width, laser wave-
length and the slope efficiency of the laser source were 35 ns, 979.4 nm and 2. 15 W/A, respectively.
Key words: vertical-cavity surface-emitting lasers, narrow pulses, high peak power, miniaturized
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Fig.2 Simulation results of the voltage distribution in the VC-
SEL element device with 400 wm-diameter-active region and
400 pm-diameter p-contact
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Fig.3 Simulated radial current density distributions within the

active regions of VCSELs with different p-contact diameters
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curve; (b) laser pulse waveform
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Fig.6 (a) Schematic of 2 x2 VCSEL quasi-array sub-mount.
(b) Miniaturized VCSEL pulse laser source integrated with pulse-
generator circuit
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Fig.7 Pulsed output characteristics of miniaturized VC-
SEL pulse laser source: (a) pulsed light-current curve;
(b) laser wavelength; (c) beam divergence angle
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Fig.8 Pulse waveform of the laser output from the minia-
turized VCSEL pulse laser source: (a) electrical pulse;
(b) optical pulse
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