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0 Single crystalline aluminum nitrided AINO is a promising material used as a substrate for the purpose of
improving the performance of Ill-nitride semiconductors that are based on AIN and are expected to be used
in high-efficiency /radio frequency electronic devices and deep UV LEDs/LDs. Sublimation method with
open-system crucibles was chosen for single crystal growth of AIN because the open-system growth helps
in understanding the effects of parameters on crystal growth and has the extended degree of freedom in
the selection of growth conditions. As a result of this experiment, millimeter-sized AIN single crystals with a
dislocation density less than 107 cm®2 were grown on SiC substrates.
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Table 1. Physical properties of important semiconductors.
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Fig. 1. Schematic illustration of a growth crucible.
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Fig. 2. Optical microscope and SEM images showing the surface morphology of AIN grown on SiC substrates.
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Fig. 3. X-ray diffraction pattern of sample B.
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Table 2. Dislocation density calculated from
cross-sectional TEM images of sample D.

ooo AIN/SICO O AINDOOOD AINO OO
ooo 33 19 0
00000cem”20 9.4x 107 3.7x 107 02.2x 10°

goooooobbboooooboboobbbbooog
gooobbobooooboobbobobbooooog
000000000 DOODOO0OOoOoOooDOgAINODDOO
O00o000oo0o0ooo0001bad AIN/SiCOOO
goooobbobooooooooboboobbooood
O000020000000000AINODOODOO
goooobobbooooogoooooboobobobbooooogd
oXxgoboooooobooboooboboobooooba
gobbooboboooboobbobobooboooobg
OO0O0o0o0mooOOoOoooOOoOAIN/SICOOOODDOO
OO0O0O00OO0O0oO0ODOOoAINOODOODODODODOO
gbooooooboobobobooooobooo

4000000

000000 0O0DO0ooDOoOoOOoAINDODDOO
gooooooooortmmbboboogogooooooo
107’cm200000000AINOOOOOOODOODO
SsicOOdOOAINODOODOOODODOOUODOOODOO
gO0000O0oO0oOooOooooooooggsicoooo
gooobobboooobbboboobooooooga

47

AINOOOOOOOOOCOODODOOOO0OOOO0OO0O0O0
coooO0ooOoO0oO0oooOoOooOoAINODOOODOOOO
cboobooobooooobooooooboOoOoOobOobnOo
OoOoOOAINOOOOODOODODOOOOOOOOOooo

gogo

gooboboboooogoogJdsToboooooon
gooogoobbboooobooooobbobooood
goobobbbodooouooooobobobboooog
gooobobbooooooobobboooboooog
gooooboboobboboooooobbbboooog
EEN

gooboooon

10
20

T. P. CholJ Mater. Sci. Forum Vol.338/342, p.1155, 2000

J. C. Rojo, L. J. Schowalter, K. Morgan, D. I. Florescu, F.
H. Pollak, B. Raghothamachar, M. Dudley[] Mater. Sci.
Res. Soc. Symp. Proc, Vol.680 E, E2. 1. 1, 2001

P. B. Perry. RF. Ruz[(J Appl. Phys. Lett, VVol.33, p.319, 1978
Y. Taniyasu, M. Kasu and T. Makimotol[] Nature, Vol.441
pp.325-328, 2006

Y. M. Tairov and V. F. TsvetkovlJ. Cryst. Growth,
Vol.43, p.209, 1978

B. M. Epelbaum, C. Seitz, A. Magerl, M. Bickermann and
A. Winnacker J. Cryst. Growth, Vol.265, pp.577-581, 2004

30
40

50

60



