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Analysis of equivalent reflectivity of vertical—cavity
semiconductor optical amplifiers
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(1. School of Information Science & Technology Southwest Jiaotong University Chengdu 610031 China; 2. School of Electron—
ics and Internet of Things Chongqing College of Electronic Engineering Chongging 400030 China)

Abstract: In order to optimize the performance of vertical cavity semiconductor optical amplifiers( VCSOA) in different
applications and obtain accurate reflectivity with the general calculation method considering the characteristics of light field
distribution inside the device the equivalent reflectivity of the distributed Bragg reflector( DBR) and the full width at half
maximum of the beam in the device were obtained by using angular spectrum theory and transmission matrix method. The
theoretical analysis and experimental verification were carried out. The results show that the equivalent reflectivity increases with
the increase of structure period. However when the period is greater than 25 it will not change any more. Compared with the
case of normal incidence only the revised equivalent reflectivity of DBR is less 2% ~4% . Equivalent reflectance decreases with
the increase of full width at half maximum @,;,. The study provides theoretical guidance for accurately calculating the effect of
stack number on equivalent reflectivity of DBR and optimizing the performance of VCSOA.
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Table 1  Refractive index
VCSOA refractive index
DBR( GaAs) 3.45
DBR( AlAs) 2.89
wave guide active area ( InAs; 5P, 5) 3.36
Fig.3 Emission from the facet active area ( Iny ¢Ga, ,P) 3.30
Fn( S) active area ( InP) 3.17
FU( 5) = t( 60) F]( 5) ( 10) base area ( GaAs) 3.45
( 6,) o 1.000
16 0.995
2pum ~ 17 pm = 0.990
30° ~7°, E 0.985 reflectivity at normal incidence
Ipm . 400 = 0.980
4 38° 0.975
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