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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.

Key words AIN, Single crystal, Hot zone, PVT, Physical vapor transport method, Crystal size

PVTHel 2|3t AIN ©Z2A A73l4 Hot-Zone 2|EA

ii Al kT
oz, zau

EFHlE, ok, 31532

ST St AT ARG e, A4k, 31962
(2016 3¢ 28U )

2016\ 49 18 AA1E)

(2016 492 202 AAEA)

2 2 PVT(Physical vapor transport){-2 ©]-&3l] AIN ©AA S AFANFHeH F= Zde] JAE HSAA7HEA
F9o Y7t Dol wel Halshs A4S vasith ekl E =L AMREIle ™ 1 1+ AS d90xH1200] AT
2EF 1950~2050°Cel™ v =2 15090141 1 Torr7kA] ARE-=H At B 32 A3 3o w2}t |MstE F300H o]
A7 vlaE Ak k=] $1X7F AIN T2 5 XA FE F13] ol EE40mm)Ql FS AFE 2H Aolz2=
g2 27459 v8] FEPATH~300 pm/hr), 24 AEFZL FFe] Bojsn WHR skE AIN AR $IXIZEe] A7t
THASE AE A Ar|E FolX L AR o] AAHE NEs WolxuA Add Ao Fo ke =

of 28 F /A WHolA 7] & Zd9 AUt 2H 4 AXNZHEH 20mm =Y Wyt 7P S5

(e}

LM E I 22 WA AZ= olv] sRdEo] ARSEO|RAIRE
F& AZ"E 7o) oM d 2l 24, A 54

AIN H278L odTE Sudde AAAYAT. Si Foll oA ATs] Aol oyt SHER <

fr

- s = 10 S|
T —— sl & o WEel We ARt 875l0] o8] Ga,
E-mail: smkang@hanseo.ac.kr SiC, ZnO, AIN So°] 29 H3et AQa=2A] JE=E oA



Dependance of hot-zone position on AIN single crystal growth by PVT method 85

S AING 23 E 7P e 548 e

AIN @84 tigt & o] W& AAx1S 27] 93|
2o AFE0] o]Fo] Hom[14] 2 ATE FoE =
T o&A[5], A FE[6], =R Wl wE Ay
9 A Fo] vEEE QoA &= X Tl gist A
Eo] AMalsojgrt. AT PVTHS o] &3t 444 A
Az o] = I o]dh gEFte] Aol o)
A= Al THAA] RSkt

2 AFoxe =] fxE WHIAIATE $A4AF

o] glo] AIN ©EAS JAI71aL ol =3 44 ¢
x7re] Agle] wWslol] st A Azt g AR 2719
z}o)E p A5l 0|8 R yskaa) o),

2.4

AlN HARFE AGA7I7] 98 PVTHY] a2 Xy

7RSS AREE o, TElutelE Al =rhY

% Old‘lobw oHDL 7M o] shite] AIN Eihs
Al SEEEE S AHA A= S

|

TE JdgolE ZH*‘«l SRS AAete] 23l A
Aoz AAe & @ AHo] AAEEE 23sYT). 2
A Folle AHE AHEe 28s Jrlsh] 98 &
AR AREEA] 949k

AREE =7RE G348 74] o] zglmlolE AAM|F
1.92, ¥1A& 10 pOm)S ARSI OH, =rive stz
TR FHtele Y8 BEE 32 7 UAEF S
A=l AHE 952= Tokuyama AHEE)S] AIN +
HEE 99.95 %, Dy< 1.0 um)o] ©]&E A}, T3 QF
0] el AEETE AT Aol $Y3 2etuto]
E AR =Holx AAo] AeFE e TR
ole] gfFto] golates st i fix|ol T
7taEo] Bo] AYow ZHW@} g T UEE AL
AUTh 2EpolE A =R ffole X4 HE
g o o] JHGS v 9l 1etuiolE ]
A2 E HEC = HETV}F AREA. o] 218
we 52t 2 A xS Aofshy] 98 =k sk
of JEe 1etulo|E A= HE A 15mme] +

d

il

e Eol WHEA BLLAES olgel] Aden Lx
£ 7S AelE WA ok =Y exs

5.:

Dol M ZAF9 wr P Fol 113
g 7% SR URe) A8 S 7kee] Rgjo] wolA
Ak g L% B Uk P Aojshs Lol WS
djo} R 9ne) exE 17 EAse WEe ol
Ak o] FTLAF o83 Aol” Y L=E 1950~
2050°CHEM L% HI} £ 107 HES FAHES A
&9l AIZ SAsick. 44 Ao A U AA 4

2

e

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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(a) (b)

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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