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FIG. 1. (a) HRXRD 6-260 scans of AIN (002) reflection for the 10 nm (sample 1) and 70 nm (sample 2) films,
along with the GaN (002) substrate peak, plotted on a logarithmic intensity scale.

The 10 nm AIN film exhibited a broader (002) peak compared to the 70 nm film in agreement with thickness-
limited out-of-plane coherence.

(b) HRXRD rocking-curve measurements of the AIN (002) peak for both samples. Threading dislocation
densities are estimated to be 1.81-5.38 x 108 cm2, comparable to those of the GaN template, indicating
preservation of structural quality during PEALD growth.

FIG.2. (a) Cross-sectional HRTEM image of
sample 1 showing the AIN/GaN interface.

(b) HRTEM image of sample 2, with the inset
showing a magnified view of the interface.
Clear lattice fringes and an abrupt interface
are observed in both samples, suggesting
high-quality epitaxial growth.

(c) SAED pattern acquired from sample 2,
showing diffraction spots corresponding to
AIN and GaN planes.

The SAED pattern exhibits well-defined
diffraction spots with in-plane rotational
symmetry, consistent with epitaxial AIN
growth on GaN.

The observed epitaxial alignment and high
crystalline quality are desirable for
optoelectronic device applications due to
reduced defect density.




. 500pm

L 10 i AIN/GaN- . *

- T3hm

2 GaN Substrate

Surface Roughness = O:..2‘5.' nhe . _'Surfa dghness =Ol9nm

2um X 2pm ‘

FIG. 3. AFM images showing the surface topography of (a) the bare GaN substrate, (b) sample 1 - 10 nm
AIN on GaN and (c) sample 2 - 70 nm AIN on GaN.

The average surface roughness of the GaN substrate was 0.25 nm, while the AIN films exhibited roughness
values of 0.19 nm for the 10 nm film and 0.82 nm for the 70 nm film.

The smooth AIN surface morphologies observed over a wide thickness range at low deposition temperature
demonstrate the capability of PEALD to maintain high-quality interfaces.

* The Supplementary Material presents the figures published in Ref. [1].
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