Correlations between MOVPE recipes, materials prope

rties, and

performances of blue and green LED structures
E. V. Yakovlev, A.S. Segal, K. A. Bulashevich, S.Yu

. Karpov, and R. A. Talalaev

STR Group — Soft-Impact, Ltd., P.O.Box 83, St.Petersb

urg, 194156 Russia

® e

KNominaI LED structure

® e

Motivation for the study:

indium composition profile in the active region may differ significantly from the “nominal” one due to the surface segregation, affecting device characteristics
process conditions (temperature, pressure, flow rate, etc.) and special procedures, like indium pre-deposition, growth interruption, and temperature ramping,
should be adjusted to grow epitaxial structure with desired properties, but “recipe-device” correlations are not straightforward

Goal of the study:

to establish coupled process-device modeling and estimate the effect of the process recipe on the indium composition

distribution in the active region of a blue LED structure and its performance

Recipe: temperature and

Effect of Gl and temperature ramping
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electrical and optical characteristics of LED structures of the same nominal design depend on the recipe of the MOCVD process due to In surface segregation
detailed modeling of LED structure growth with account of segregation effects coupled with modeling of device operation may be helpful for both optimization

of the epitaxy conditions and better understanding of technological impact on the device characteristics and performance



