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Selective area growth of micro-sized AlGaN array structures on GaN stripes
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Abstract The growth and characterization of micro sized AlGaN array structures selectively grown by metal organic
chemical vapor deposition (MOCVD) on GaN stripes are reported. The shape of the AlGaN array structures depends on
the size of exposed area for selective growth. The AlGaN array structures grown selectively on relatively large exposed
area have regular shapes resembling those of the GaN stripes on the substrate, while samples selectively grown on
relatively small exposed area have irregular shapes. The phonon frequency of the AlGaN array structures increases with
increasing Al composition in the AlGaN structure. However, at relatively high Al composition (x =0.28 in this research),
the phonon frequency decreases slightly from the expected value not only because of large tensile strain associated with
large differences between the lattice constants of the AlGaN structure and underlying GaN stripes but also changes of
crystal facet direction during the selective growth.
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Fig. 1. SEM images of AlGaN array structures on GaN stripes

with (a) large window area (b) small window area (c) SEM

image of AlGaN array growth terminated at the (0002) facet

and (d) panchromatic CL image of the image shown in (c).
((a), (b) Scale bars =5 um; (c), (d) scale bars =1 um).
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Table 1
Al compositions of each samples: (A, B and C correspond to the
AlGaN thin films grown on undoped GaN templates, and D, E
and F correspond to AlGaN array structures grown on GaN
stripes

Al compositions in Al,.Ga, _ N

Sample A, D 0.13
Sample B, E 0.16
Sample C, F 0.28
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Fig. 2. Raman spectra of Sample B and E (Al composition x =

0.16). Sample B is the AlGaN thin film grown on an undoped

GaN template and Sample E is the AlGaN array structure
grown on GaN stripes.
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Fig. 3. E, peak positions of phonon frequency as a function of

Al composition: Squares report data from F. Demangeot et al.’s,

triangles report data for AlGaN thin films grown on undoped

GaN templates (A (x=0.13), B (x=0.16), C (x=0.28)), and
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Table 2

E, peak position, phonon frequency shift and calculated biaxial strain differences between the AlGaN thin films grown on undoped GaN

templates and AlGaN array structures grown on GaN stripes

Al Compositions in Al Ga, _ N 0.13 0.16 0.28
E2 peak positions (cm™") (AlGaN thin film on u-GaN template) 556.4 (Sample A) 557.2 (Sample B) 557.5 (Sample C)
E2 peak positions (cm™') (AIGaN array on GaN stripe) 554.2 (Sample D) 555.4 (Sample E) 555.9 (Sample F)
A, (cm™) 22 1.8 1.6
o, (GPa) 0.524 0.429 0.381
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