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High Quality Crystal Growth of Gallium Nitride by Flux Method
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ABSTRUCT

We have studied the growth technique of Gallium Nitride (GaN) single crystals using Sodium (Na) (Flux
Method). In this Flux Method high quality GaN crystals can be grown under the condition of proper
temperature (about 800°C) and N, pressure (about 5MPa). Growth modes having decomposition, seed
growth and self-nucleation growth can be controlled by the change of temperature and N, pressure, and
moreover hexagonal platelet and prismatic crystals are obtained.

Dislocation density of the platelet crystals is less than 10°%cm™ and that of the prismatic crystals is
below measurable limit in the self-nucleation growth mode. The size of the platelet crystals is 5—10mm
and the length and the diameter of the prismatic crystals are 5mm and lmm respectively. By adding
Lithium (Li) the surface roughness of GaN crystals can be improved to less than 1 m from tens of
micrometers. These GaN crystals have higher quality than crystals grown by Vapor Phase Epitaxy
Method, and are larger than crystals grown by other liquid phase growth methods (e.g. Ammonothermal

Method and Super High Pressure Solution Method, etc.)
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Fig.1 Solution growth phase diagram of GaN crystal.
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Fig.2 GaN crystal growth model by Na Flux Method.
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Fig.3 Progress of GaN crystal size.
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Fig.4 Outer heating type apparatus for Flux Method.
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Fig.b Inner heating type apparatus for Flux Method.
Nitrogen is introduced from outside.
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Fig.6 Flux Method Pyo-T diagram of GaN crystal.
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Fig.8 Micrographs of GaN crystals grown by Flux Method
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Fig.12 Photographs of etch pits in GaN crystal.
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Fig.13 TEM images of platelet crystal after polishing.
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Fig.14 Cathode Luminescence images of platelet and
prismatic crystals.

(b) Prismatic Crystal
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Fig.15 P-T diagram and photographs of GaN crystals for
seed growth region. (a) P-T diagram, (b) crystal
before seed growth, (c) crystal after seed growth
and (d) cross-section of crystal(c).
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Fig.16 Schematic cross section of crucible for seed growth.
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Fig.17 SEM images of GaN crystals at various Py.. (a),

(), (c) and (d) are 0.5, 1, 1.5 and 4MPa,
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respectively.
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Fig.20 SEM images of GaN crystals at various quantities of
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Fig.21 Surface roughness on GaN crystals without and with
Li additives.
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