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AIN/GaN superlattices (SLs) are of interest for various applications in
photonic devices operating in a wide optical range. Specifically, AIN/GaN SLs are
used for LEDs emitting in the visible-ultraviolet spectral range. Also, AIN/GaN
SLs find potential applications in the infrared spectrum [1,2].

Due to significant in-plane lattice mismatch between GaN and AIN (~2.4%),
strain engineering is a critical issue for the active region design and has a major
influence on the optical properties of the heterostructures. Therefore, a
comprehensive structural characterization of the SLs is required to optimize their
growth process and device performance.

We use the advantages of different X-ray and AFM methods to study the
relaxation mechanism of the AIN/GaN superlattices in response to the induced
lattice misfit. The geometrical parameters and micro-structural quality of AIN/GaN
superlattices were determined by XRD measurements. The local structure of the
SLs was estimated by TEM measurements. High density of cracks and dislocation
pits were observed on the surface of all samples, which reveals two mechanisms of
strain relaxation. The transition between the two mechanisms strongly depends on
the barrier-to-well thickness ratio and the total thickness of the SL.
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