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Development and application of high power VCSEL
Ning Yonggiang

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: There are many advantages in the aspects of beam quality, two -dimensional integration, high
temperature operation for VCSEL in contrast to the edge emitting diode laser. Great achievements have
been realized in the area of high power emission, efficiency, wavelength, and applications since 2008. In
this paper, the advantages of VCSEL and the main advances including VCSEL laser fuse were
summarized. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences
reported the first VCSEL with an output power in the W regime. Periodic gain structure with InGaAs/
GaAsP quantum wells was proposed to obtain high single-pass gain and high power emission. Small p-
contact with a contrast of large lateral oxidation aperture was fabricated to improve the current distribution
across the active region and the mode characteristics. Single VCSEL with an output power of 2.5 W in
CW operation and array in the hundred W in pulsed operation were realized in the last few years.
Material structure modification, micro-lens integration and non-uniform linear array were proposed to
obtain high power and high beam quality operation.
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