1480435

O\

~ fis- 5E.
ik pmssmmE PP
*XRAEH B EGIF4A)
(AR AERK  MARRARF  HHEEEH  XERFBLIFHHE)
X PHER 097136138
X wdam: 97919 XIPC 4% : C30B; HOIL

. 2q./8 A
— ’%HHZ%:WX/;;X) B8 2ot

RALARI A £ 82 (BULK CRYSTALS) & £ 4 & ¥ ik
GALLIUM NITRIDE BULK CRYSTALS AND THEIR GROWTH

METHOD
@ —FHFAI (2K

HERLEH: (P/HEX)

1. 38 SLAT BUR AFHE AT IR BB
JAPAN SCIENCE AND TECHNOLOGY AGENCY

2. LA MABREREET
THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
KREA (P/3HE)

? 1. /NB %Fk
OBARA, MICHIO

2.1k S #¥ x4
® STEVENSON, LINDA S.
BERBB LRI ¢ (/)

. B REFER) 0T AReT4T B 1E83%
1-8, HONCHO 4-CHOME KAWAGUCHI-SHI SAITAMA-KEN 332-
0012 JAPAN '

2. R Ao R F TR ARSI 128
1111 FRANKLIN ST., 12TH FL., OAKLAND, CA 94607-5200, U.S.A.
B £ (fx/#x)
1.B4&  JAPAN
2.£B® US.A.

134644-990408.doc -1-




1480435

EBHAD (#£2A)
O£ (PU/EX)

1. #A &
HASHIMOTO, TADAO

2. M £
NAKAMURA, SHUJI

B #: (Pxx/#Ex)
r 1. 84 JAPAN
2. 2® USA.

134644.doc -2 [$]



1480435

v~ FEAFIR
L) 2% E# s+ xR E2FT £
FEHLHA £ A B
M ¢##aeaTsBER GLE) $3HE4 ¢
[(BXFK: SEZRBR (BE) - ¥%B - FHER JAAFER]
M #2mEHEE -+ F—ARBRELHE
1.LEH ; 20075098198 ; 60/973,662
2.
() xS E o+ B —RARARELH
1.
® 2.
L) 23 F T ARG E—BRANELH
[#XHKR: P58 - FHER IRAFER]

() 2®E#EF5 =+ A mpH
O] A fetmstss

Aottt [(BAHEK: FHERRE -4 88 - RB JRAFER])

U #EFH 4 M E
PR B AR T AT AT oBEINEEY > RASS -

134644.doc -3- :
[§]



1480435

o PXBABHR

AEAGMN - RHREAFHEH{10-10im-T+ &R EFE
(000-1I)N-mMc-FEBZ S BABANMZITARILELE  HATRE
# (000-1)N-BHc-F B2 A BMAMNIO mm’>E % F & {10-
10}m-F @ 2 8% @M% AN (000-1)N-4Etc-F & 2 % @ #
—F B —BEALLFTAFESHBEERBE 22 A%
E RN ASEALERTEHNARARAREZIRRERAEKL
RILERKLEM - S REBSXITEMHEEHRAESC & %
L  ARFZBXLEHEEARELAS0OC KR E BF
EALtEXHOBEEE£AEFE30CRALE - 8 Sc-d
BEAREKRRTRARAEFBREHNRBHAn-FTERZACHERLSL -

\

N AXBARE

A gallium nitride crystal with a polyhedron shape having exposed {10-10} m-planes
and an exposed (000-1) N-polar c-planc, wherein a surface area of the exposed (000-1) N-
polar c-plane is more than 10 mm? and a total surface area of the cxposed {10-10} m-planes
is larger than half of the surface area of (000-1) N-polar c-plane. The GaN bulk crystals were
grown by an ammonothermal method with a higher temperature and temperature difference
than is used conventionally, and using an autoclave having a high-pressure vessel with an
upper region and a lower region. The temperature of the lower region of the high-pressure
vessel is at or above 550°C, the temperature of the upper region of the high-pressure vessel is
set at or above 500°C, and the temperature difference between the lower and upper regions is
maintained at or above 30°C. GaN seed crystals having a longest dimension along the c-axis

and exposed large area m-planes are used.
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