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Simulation and Analysis of Vertical-external-cavity Surface-emitting Laser

NI Yan-hai DAI Te-li LIANG Yi-ping DU Liang WU Yu

Optical Engineering Key Lab. of Chongqing City College of Physics and Electronic Engineering
Chongqing Normal University Chongqing 400047 China

Abstract The vertical external cavity surface emitting lasers VECSELs require a rigorous facture art from a chip that has been grown
in MBE or MOCVD that possess the nm precision and is expensive. It’s necessary to firstly simulate the operation of a chip designed in
order to get the key parameters and then time after time optimize the structure designing until they are grew. The designed bottom-emit-
ting VECSEL structure was simulated by using pics3d sofeware and the properties of quantum well active region such as bandgap struc-
ture material gain curve the resonate spectrum and so on were obtained. The results shows that InGaAs/GaAsP/AlGaAs material sys-
tem is able to absorb effectively the pumped light of wavelength 808 nm and to generate enough carriers electrons and holes . These
carriers would be easily go through the strain complement layers and would be captured by the QWs and then emitting radiation. These
semiconductor laser materials have the bandgap of 1.25 ev corresponding wavelength of 992 nm which is very close to the design wave-
length 980 nm. The peak gain wavelength of InGaAs material is right at 980 nm and its gain coefficient is high to 4 000 em™'. The InGaAs/
GaAsP/AlGaAs QW peak emitting wavelength is 983 nm is very close to the 980 nm DBR center wavelength and its peak power
reach to 23 dB  so the output power should be relative high in theory.

Key words vertical external cavity surface emitting lasers VECSEL  optical pump multiple quantum well MQW  resonate peri-
odic gain RPG



