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Advantages of Employing the Freestanding GaN Substrates with Low Dislocation Density for White Light-Emitting

Diodes Toward Solid-State Lighting —— by Yusuke Yoshizumi, Takahisa Yoshida, Takashi Kyono, Masaki Ueno and

Takao Nakamura —— To improve the luminous efficiency of white light-emitting diodes (LEDs) for general lighting,

the InGaN-based-LEDs with thick quantum wells (QWs) were examined on our unique freestanding gallium nitride

(GaN) substrates with low dislocation density. With LEDs on sapphire substrates, which are currently commonly-

used, the crystalline quality of QWs was deteriorated and the luminous efficiency was degraded with the increase in

the total thicknesses of InGaN QWs. On the other hand, on the GaN substrates with low dislocation density, the

luminous efficiency at high current density was successfully improved without the deterioration of crystalline quality

by increasing total thicknesses of InGaN QWs. Consequently, it was performed that the utilization of thick total

thicknesses of InGaN QWs and low dislocation density GaN substrates gives rise to highly efficient LEDs required for

solid state lighting.
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