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Effects of the QW Thickness and QB Doping on Efficiency

Attenuation Characteristics of High Power LED AlGalnP
LI Yu-giang LIU Chao CHAI Yong-hao NIU Pingjuan YU Li-yuan NING Ping-fan

(School of Electrical Engineering & Automation, Tianjin Key Laboratory of Advanced Electrical Engineering and Energy Technology,
Engineering Research Center of High Power Solid State Lighting Application System of Ministry of Education, Tianjin Polytechnic
University, Tianjin 300387, China)

Abstract Currently, GaAs based AlGalnP LED (Light emitting diode) is an international frontier
and hotspot in the field of optoelectronic devices, and its stability and luminous efficiency have been
improved obviously with increasingly mature industrial preparation technology. However, the attenuation
of the luminous efficiency is still a very serious question for AlGalnP high power chip at high current.
The known factors of effect are mainly the carrier overflow and Auger recombination enhancement.
Relationship between changes in photoluminescence spectra with current density and radiation efficiency have
been analyzed by the different QW (quantum well) thickness and QB (quantum barrier) doping concentra-
tion for AlGalnP LED. The high temperature attenuation is improved obviously for QB doping concen-
tration at 1 X10Y ¢m™2 and 20 nm QW thickness.

Key words high power; AlGalnP; LED; auger recombination; carrier overflow



