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Abstract; Silicon doping in barrier has an important effect on the electric field in InGaN quantum
wells and its photoelectric properties of LED devices. Electric field in multiple quantum wells with
the different silicon doping concentration in barrier was calculated by 6 x6 K + P method. The re-
sults show that the electric field intensity in the well/barrier interface becomes larger when the sili-

=¥, which is mainly attributed to the accu-

con doping concentration in the barrier is above le' ¢cm
mulation of the interface charge in the quantum well. It is found that the total non radiation recombi-
nation increases and Auger recombination increases as barrier doping concentration increased, while
Shockley-Read-Hall recombination decreases because of the increasing dot traps result in the forma-
tion of defect energy levels. The current-voltage curves show that the barrier doping can effectively
improve the work voltage of GaN based LED because doped barrier will contribute to improve the

.. . - . . . 18 -3
transport characteristics of carriers. When silicon doping concentration is le™” ¢m

, the high inter-
nal quantum efficiency is obtained, which is mainly attributed to the reduction of interface charge

loss in the quantum well due to the appropriate potential barrier doping.
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Fig. 1 Schematic of GaN based LED structure
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Internal electric field distribution(a) of 11 InGaN/GaN multiple quantum wells and its partial enlargement(b) with dif-

ferent silicon doping concentration in barriers at injection current of 60 mA
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Fig.3 Variation curves of non-radiative recombination current density as the injection current increases for different potential

barrier LED with different doping concentration, including the total nonradiative recombination current density (a),

Shockley-Hall-Read recombination current density(b) and Auger recombination current density(c).
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Fig.5 Peak wavelength(a) and IQE as a function of injection current for different silicon doping barriers LED
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Fig.6  Energy band diagram of GaN based multiple quantum wells with different silicon doping barriers at injection current of 60 mA
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