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Abstract For the special usage, the effort of developing AIN single crystals has been very hot in the world. The AIN-
base UV LEDs are used on the field of sterilization, purification, curing and analyzing, which can advance human’s living
and medical processes etc.. AIN single crystals were grown by the PVT (Physical vapor transport) method. On the growing
process, carbon crucibles with three different types such as normal size, taller than normal and wider than normal were
used for comparison. The processing temperature was in the range of 1900~2100°C and ambient pressure was 200~1 Torr.
When the taller crucible was used, the sublimation mass was greater than normal dimension one but the best condition of
growth changes widely. However the wider one gave much sublimation mass and growing condition was more stable than
normal dimension. On limited growing furnace system, the changes of crucible dimension of PVT method provide the
change of best condition for growth rate, as-grown crystal quality and growth condition stability.
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Table 1

Growing conditions of AIN single crystals

System PVT method by induction heating
Crucible Carbon crucible
N-type, L-type, W-type
by dimension
Temperature (°C) 1900~2100
Ambient pressure (Torr) 1~200
Hotzone control (mm/day) 0.5~5
Growth time (hrs) 6~120
Table 2

Dimensions of the crucibles

N-Type L-Type W-Type

Outside diameter (mm) 90 90 130
Inside diameter (mm) 60 60 100
Height (mm) 125 155 125
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Fig. 1. Schematics of the crucibles with deposition plates.
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Table 3
Processing factors depending on the crucible types (A; arbitrary
unit)

N-Type L-Type W-Type
Volumn of raw powder (mem’) 36 63 100
Crucible inner area of contact 24 36 40
with powder (em?)
Distance between powder center 30 30 50
and crucible inner wall (mm)
Distance between powder 1A 1A 1A

surface and crystal position
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Fig. 2. AIN single crystals grown by N-, L- and W-type crucible
(after 6 hr growing).
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Amount of Sublimation
according to Crucible Volume
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Fig. 3. Comparison of sublimation rate on the experiments.
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Fig. 4. Crystal size of as-grown crystals with crucible types.
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Fig. 5. Crystal growth rate of W-type is higher than that of the
other types.
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