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Abstract: The carrier concentration, spontaneous emission recombination rate and polarization
field of dual-wavelength stacked c-plane InGaN/GaN multiple quantum wells(MQWs) light emitting
diode(LED) are simulated with Crosslight APSYS software. The results show that the distribution of
carriers, especially holes, in InGaN MQWs can be modified by adjusting the thickness of the well
layer and barrier layer. Thus, the illumination in different spectral regimes can be balanced. Fur-
thermore, the optical properties of semipolar InGaN/GaN LEDs with stacked MQW s grown under the
same epitaxial conditions are analyzed. Finally, monolithic phosphor-free white LEDs with triple-
wavelength stacked MQWs based on GaN micro arrays are proposed, in which the micro arrays con-
sist of {1011} or {1122} semipolar facets and ¢ faces. By adjusting the proportion of c-plane illumi-

nation, a white LED with color temperature of ~6 000 K and high color rendering index of ~91. 3 can
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be achieved.
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Mixed EL spectra of {1011} plane(a), {1122} plane(b) and ¢ plane with a ratio of 1:1.5. CIE 1931 chromaticity dia-

gram(c) and color rendering index(d) of different proportions of semipolar plane and ¢ plane mixed illumination. The in-

sets in (a)=(b) are the cross-sectional view of the experimental design of the fringe structure and the top view of the pris-

matic structure, respectively.
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