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High-Power Non-Polar m-Plane GaN-LED
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Abstract

Growing demands for reduction of energy consumption and environmental impact are rapidly leading to the spread of
solid-state Light Emitting Diode (LED) lighting with low power consumption and high reliability. To meet these demands, we are
developing high-efficiency, high power LEDs. High optical output power of 1.23 W at 1 A was obtained by using new technologies:
epitaxial growth of high-quality m-plane InGaN and low-contact-resistance electrode. The m-plane GaN-LED realized a quite small
external-efficiency droop of about 20 % up to 500 A/cm?, while remarkably large droop occurs in polar c-plane (0001) GaN LEDs.
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Fig. 1 Wurtzite structure of GaN-based semiconductor
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Fig. 2 Atomic step structure of typical m-plane
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Fig. 3 Contact resistance of various metal
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Fig. 5 Profile change of Mg atoms before and after annealing

BEHE [um]

BT BT ON 5T 05 DZAL

Fig. 7 Profile change of N atoms before and after annealing
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