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Semi-Polar Faceted InGaN/GaN Quantum Wells in
Self-Organized GaN Islands for White Light Emission

Yang Xiaodong
(College of Chemistry and Chemical Engineering . Xiamen University,

Xiamen , Fujian 361005, China)

Abstract The controllable growth of self-organized 3D semi-polar faceted GaN islands is reported, which performs
as an ideal template for the fabrication of semi-polar InGaN/GaN light-emitting quantum wells on the sidewalls.
Special transmission electron microscope (TEM) sample preparation is employed to analyse the microstructure and
growth mechanism of the multi quantum wells on the sidewall facets. Together with cathodoluminescence. the results
show that the mixed white light (blue, green and red) emission in a single island can be achieved and the semi-polar
faceted InGaN/GaN quantum wells act as the main region for the bright multi-color light emitting. Further
optimization of the facet structure will improve the flexibility of light emission and provide a new method for the next
generation of white lighting.
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Fig. 1 TEM sample preparation apparatus. (a) Ultrasound punching machine; (b) heating table; (¢) manual grinding

device; (d) homemade manual grinding table; (e) pit machine; (f) Ar® ion milling
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Fig. 2 TEM section sample preparation process schematic

diagram of QWs on GaN island. (a) Stick slices

face-to-face by epoxy resin adhesive; (b) section
slices with preliminary polishing; (c¢) wafer with
hole of 3 mm diameter; (d) ion milling and
perforating
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Fig. 4 (a) Cross-section STEM image of InGaN/GaN QWs on 3D faceted islands; (b) cross-section STEM image, the top
(0002) facet, the sidewall { — 1011} facet and {0 — 112} facet; (c) enlarged cross-section STEM image of the
sidewall {—1011} facet on InGaN/GaN QWs; (d) element lins scanning distribution curve of the sidewall {—1011}
facet on InGaN/GaN QWs
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QW on a single island
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