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Selective growth of GaN nanorods on the top of GaN stripes
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Abstract GaN nanorods were grown on the apex of GaN stripes by three dimensional selective growth method. SiO,
mask was partially removed only on the apex area of the GaN stripes by an optimized photolithography for the selective
growth. Metallic Au was deposited only on the apex of the GaN stripes and a selective growth of GaN nanorods was
followed by a metal organic vapor phase epitaxy (MOVPE). We confirmed that the shape and size of the GaN nanorods
depend on growth temperature and flow rates of group III precursor. GaN nanorods were grown having a taper shape
which have sharp tip and triangle-shaped cross section. From the TEM result, we confirmed that threading dislocations
were rarely observed in GaN nanorods because of the very small contact area for the selective growth. Stacking faults
which might be originated from a difference of the crystal facet directions between the GaN stripe and the GaN nanorods
were observed in the center area of the GaN nanorods.
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Fig. 1. SEM images of the GaN nanostructures depending on the flow rates of TMG source (a) 22.92 pmol/min (b) 32.75 pmol/min
(c) 65.50 umol/min.
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Fig. 2. SEM images of the GaN nanostructures depending on the growth temperature (a) 850°C (b) 880°C.
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Fig. 3. Result of x-ray diffraction of the selectively grown
GaN rods on the apex of GaN stripe.
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Fig. 4. TEM image of GaN nanorod (a) and selected area diffraction patterns (SADP) (b, c, d, e) at different positions in the GaN
nanorod.
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Fig. 5. TEM image of the selectively grown GaN nanorod on the apex of GaN stripe (a) overall structure including substrate
(b) enlarged image around the apex of the GaN stripe.

Fig. 6. IFFT images of the GaN rod (a) (0002) plane, (b)
(1120) plane.
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