wO 20247203459 A1 |0 F000 0 KOO0 0 0 O

) FRFBAEFWICE DWW T LRI N -ERLERR

(19) HR KA HE B > O O 0 0
EREE5R < e
OB sB@1 = WO 20241203459 A1
20245F10H3H(03.10.2024) WIPO | PCT
(51) ERRFFEF o4 INDUSTRIAL SCIENCE AND TECHNOLOGY)
HOIL 21/02 (2006.01)  C30B 29/38 (2006.01) [JP/IP]; T1008921 B R #B F ¢ A X & 2
B23K 20/00 2006.01)  C30B 33/06 (2006.01) 1 TE3% 12 Tokyo (JP).

B32B 9/00 200601)  HOIL 21/316 (2006.01) L _
C30B 29/04 (2006.01)  HOIL 21318 2006.01) (72 FEBIE: ¥ 5l |/ § (MATSUMAE Takashi);

T3058560 RIFBE D> EHERT -1 — 1

(21) EFEHREES - PCT/JP2024/010253 TR TR B R AR R AR
(22) EFEHERA : 20243 H15H(15.03.2024) Ibaraki (JP). BS 88— (KURASHIMA Yuuichi);

T3058560 RPBEO L EHERT -1 -1

(29 EIRHROEES - ARSI BRg RSk AR R R A A ST 9 Toaraki
(26) EFEARDERE - BHAGE (JP). & FH i (TAKAGI Hideki); T3058560
(30) BEMET—4 - FBEOCIEHEE1 -1 — 1 EIIfRER
I PATE NS FArke .
YA 2023-054478  2023F3H30H(30.03.2023) P ENEESRBANHSE R SRAA Tbaraki (JP).

) WEA:ETHEEEE AR 2rmnam ODEBEEGROGVRY, £TORROERK

LTI

= S L) .
%2 Fff (NATIONAL INSTITUTE OF ADVANCED A R HE) 1 AE.AG. AL, AM, AO, AT, AU, AZ. BA,

(54) Title: COMPOSITE COMPRISING GALLIUM NITRIDE AND DIAMOND AND PRODUCTION METHOD FOR
SAME
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BB

AA  Intermediate layer approximately 3 nm thick
BB  Diamond

(57) Abstract: The present invention provides a production method for a composite that makes it possible to join GaN and
diamond even in an air atmosphere while also suppressing deterioration of crystallinity of the diamond and GaN. Provided
is a production method for a composite in which GaN and diamond are joined, said method comprising: a first substrate
treatment step for performing one or more treatments from among an oxidation treatment, a nitriding treatment, and a
reduction treatment on a surface of a gallium oxide layer of a first substrate to functionalize the surface of the gallium
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oxide layer, said first substrate comprising a gallium nitride layer and said gallium oxide layer, which is formed on the
gallium nitride layer and is exposed; a second substrate treatment step for performing an oxidation treatment on a surface
of a diamond layer of a second substrate that comprises said diamond layer, the surface of which is a (111) plane, to
functionalize the surface of the diamond layer; and a joining step for imparting reaction energy to a contact part between
the surface of the gallium oxide layer that has undergone the first substrate treatment step and the surface of the diamond
layer which has undergone the second substrate treatment step while these surfaces are in a state of contact, thereby joining
the first substrate and the second substrate.
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