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Numerical Simulationsof edge-emittingsemiconductofasersare usually restrictedto one or two
dimensionsassumingranslationasymmetryin theremaining dimensionsHowever, in casesvherethis
assumptions notvalid becaus®f geometry variationsin all dimensionsfully three-dimensionaimula-
tions might be required.In this work, the effect of unequalfacetreflectvities on the performanceof an
edge-emittindaserdiodeis investigated.This is done by meansof simplified two-dimensionahndquasi
three-dimensiondhserdevice simulations.The device underinvestigationis anindex-guidedFabry-Perot
laserdiodewith a GaAsactie layer betweenAlGaAs separateonfinementayers.lts lengthis 400 um.
The reflectitites are 20% and 80% at the front and badet respeactely.

For the device simulations anextendedversionof a commercialdevice simulatoris used[4]. In the
framework of a hydrodynamiamodel[1], it solvesthe carrierdrift-diffusion equationsandthe enegy flux
equationsn fully self-consistentnannertogethemith thelasergain calculation the photonrateequations
andthe Helmholtz equationfor the optical field [2,3]. Thermionicemissionat heterojunctionss consid-
ered,currentandenepy flux canbe calculatedn longitudinalandlateraldirection.For the gain calcula-
tion a non-Lorentziarline broadeningnodelis applied.Simulationsare carriedout on a trans\ersecross
sectionof the device andon a quasithree-dimensiondbngitudinaldevice model[Fig.1]. Theresultsare
comparedn orderto see,if simplified simulationscontainthe essentiaphysical informationor if more
advanced simulations are required.

Usingthesimulationsthe effect of unequalacetreflectvitiesis studied.Unequalreflectvities lead
to a strongly nonuniformoptical intensity distribution. The optical intensity is higher at the facetwith
higherreflectvity, thuscausingenhancedtimulatedemissionandspatialhole burningin thisregion. This
leadsto highinjectioncurrentsandadditional honuniformself-heatingf the device nearthe highly reflec-
tive facet. Due to a inhomogenous carrier distitn also longitudinal current flocan be obseed.
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Fig.1: Simulations models for the laser simulation:
cross sections and full 3-dimensionavide model.
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Fig.2: Longitudinal tem-
perature (back) andinten-
sity (front) profile. Result
of a quasi-3Dsimulationon
a longitudinal crosssection
of a device as shawn in
Fig.1. The crosssectionis a
cutalongthe Y-direction.At
the facetwith higherreflec-
tivity the optical intensity
and the device temperature
are higher than at the low
reflectve facet.

Fig.3: Transverse temper-
ature profile at the highly
reflectve back facet of the
same structure.



