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Abstract AIN single crystals were grown by the PVT (Physical vapor transport) method with position-changable induction
coil. And the graphite crucible dimensioned ®90xH120 was used on processing. The temperature was 1950~2050°C and
ambient pressure was 150~1 Torr. And the hot-zone was changed according to times on growing for result comparison.
When hot-zone by coil is located below far enough (>40 mm) from AIN crystal concentration position, the as-grown
crystals physical size is better (300 um/hr) than another condition, but the condition-reproducibility was very poor. However
the closer the distance between hot-zone and AIN growing posion, the smaller the size of as-grown crystal and the rarer
the generation of the crystal nuclear, but the crystal growing condition is stable for quality. The best condition for both
growth rate and quality is gained when the starting position of hot-zone coil is about 20 mm distance from growing
position. For the best growth condition, the position of hot-zone is very sensitive factor and the further more the condition
of speed of coil shift also must control.
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Table 1
System spec. and growing conditions of AIN single crystals
System PVT method by
Y induction heating
PVT system max power (kw) 30
Induction coil/turn diameter (mm) 15/360
Induction coil hight (mm) 230
Induction coil turn times 10
Crucible Carbon crucible
Temperature (°C) 1950~2050
Ambient pressure (Torr) 1~150
Weight of Raw powder (g) 250
Distance between raw powder and 5~40
crystal growth position (mm)
Growth time (hrs) 6
Table 2
Dimensions of the crucibles
Dimension
Outside diameter (mm) 90
Inside diameter (mm) 60
Height (mm) 120

Table 3
Variation of induction coil position

Distance between induction coil vertical

Code center and crystal growing position (mm)
Al5 15
A20 20
A25 25
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Fig. 1. Hot-zone (dash line) with induction coil against crystal position (upper block).

Table 4
Used condition for experiements

Isothermal line
(estimate)

Coil
center

©)

Distance between induction coil vertical

Crucible bottom temperature used according

Code center and crystal growing position (mm) to hot-zone position variation (°C)
Al5 15 2010
A20 20 2005
A25-1 25 1990
A25-2 25 1990
A25-3 25 1990
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Fig. 2. As-grown AIN crystals according to various hot-zone position. (a) A15, (b) A20, (c) A25-1, (d) A25-2, (e) A25-3, (f) XRD
data of A20 crystal (fine grinded): all AIN peak.

Table 5
Physical data as experimental code

Code Mass change of raw As-grown crystal Qws@l ' Conditiop B Mass change of
powder (g/6 hrs) diameter (mm) distribution reproducibility soft-felt (g/6 hrs)

Al5 —6.2 ~0.2 few - +5.5

A20 —6.4 ~0.7 middle good +5.0

A25-1 -6.5 0.7~0.9 many poor +4.0

A25-2 -7.0 0.7~0.9 many poor +3.9

A25-3 -6.5 0.9~1.8 many poor +4.1
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