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A study on the growth morphology of AIN crystals grown by a sublimation
process
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Abstract AIN crystals were grown by a sublimation process without seed crystals and the growth morphology of them
was characterized. The grown AIN crystals were a polycrystalline phase, which had a diameter of 60~200 um and were
grown with a growth rate of 0.2~0.5 um/hr. It was observed that the as-grown crystals had a hexagonal crystal structure
and revealed that these crystals were grown with a morphology of columnar morphology in the initial stage of the growth
before they were enlarged in a way of a lateral growth behavior in the final stage. On the surface, a lot of pinholes were
observed on the surface of crystals grown. The evolution of a growth morphology was characterized by optical and
scanning electron microscopic observation.
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Fig. 1. XRD pattern of the as-grown AIN crystals.

Fig. 2. Photograph of the as-grown AIN crystals.
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Fig. 3. Optical micrographs of a crystallite on the surface of

the as-grown boule. Micro pinholes (indicated by an arrow) are

shown on the surface of the crystallite in (a) and a the hexagonal
morphology of the crystal is shown in (b).
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Fig. 4. Optical micrographs of a crystallite on the surface of
the as-grown boule. The growth steps (the smooth lines indi-
cated by an arrow) are easily shown on it in (a) and (b). The
crystallites were grown along the lateral direction to the
surface keeping the large terrace shape interfaces.
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Fig. 5. SEM micrographs of the cross-sectional plane of the as-
grown AIN bulk, (a) and magnified image of its partial section,
(b).
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Fig. 6. SEM micrographs of a surface of the as-grown AIN
crystallites, (a) and the growth morphology at the initial growth
stage, (b). (b) is repredented to the nucleation layer in Fig. 6(b).
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