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Numerical Model of VCSEL Based on Vectorial Electromagnetic Field

Zhao Ding and Lin Shiming

(State Key Laboratory on Integrated Optoelectronics, Institute of Semiconductors,

The Chinese A cademy of Sciences, Beijing 100083, China)

Abstract: A comprehensive numerical model of dielectric apertured VCSEL is presented, which includes all major physies pro-
cess in device. Especially the light field is described through vectorial electromagnetic equations. T his approach is close to the
real situation of modes in active layer and obtains higher accuracy. Furthermore the vectorial field equations are combined with
transfer matrix method and time domain finite difference method separately, which can acquire the distribution of light in de-
vice and much other information about light propagation process. It is noticed that solutions are more reasonable than those

calculated through scalar field equations. This work is helpful to optimize the structure of VCSEL.
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