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(54) Title: ALN SINGLE CRYSTAL SUBSTRATE AND DEVICE

G4 ZBADBM : A | NEFRERSLUT /N1 R

(57) Abstract: This AIN single crystal substrate contains carbon and boron as impurities, wherein when a carbon concen-

tration and a boron concentration are expressed in terms of atoms per cm’, the ratio of the boron concentration to the carbon
concentration is 0.22<[boron concentration]/[carbon concentration]<6.85. Provided is an AIN single crystal substrate and
the like capable of achieving high transmittance in an ultraviolet region by adjusting the impurity concentration.
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AFRRIF, A | NBEFEREER., 7/51 ZICET %, FIC, BABTRLT
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T, AERIZ. RRBIVRVREZREYE LTEH. KFRDRES &
VCRVFEDREZ, 265 nmDEREFT RN TORINGBEA,. 60
JSemKRimERDEIICLEA | NEESZERARTETZEDOTH S,

IHIC, AFRI, LERA I NERERERERA LTI REZRHTEE
DTH B,

FEEA DR
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) DEBERNORBDIERDIETHD, BB IT, TBER & £7T
NEFENLRDZIEEZRKTEZEDOTIEAL, AIZIE BRRBEREEZS
ATWTH LU,
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RFRTHRLALEE, REDBESLIVRIEDREDLLRA, 0. 22=
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(REDBE) »'. 0. 22XKBTHZ &, FHEBICRINAERE>EINSC
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HOEE L TLEDI RTHEL AW,
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e 1. 45= [RORDERE] / [KEDRE] =3.33THBIEHT
HICHFE LY,

ILIC, ¥)aY (Si) 2R E LTEATVWTE LW, ZOFA.
SYAVDOREZT cm3HLYDRERFHTRLEEE, KROBES LUV
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=0. 27THo>T&LL,

BHB. TOEZ, 0. 01=[2YaVORE] / [KEDEE] =0

2THDIEDPFTFELWY, £/, TOHEREF, 0. 02= [YYaVDE
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E] / [REROBE] =0. 08 THEHIENILITHFFE L,

[0013] A | NEFERERICZINZ2TMPEZ, COLIQTRELD LD ITER
L. DOZF0OREZ LEEEETSZIET, Al NEESZEROENMRICH
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| NEFREROEASICE T EEBEEZDLIEZIENTED, Tk,
Al NBREEROBFEREREBICSELGHHSE L PRI CRHEEREZER
T52&<, Al NERFRREROEAFICESITI2BBEEZMEIESZ L
NTES, TOER. A | NEFREROEEIR MAMEERICAY LT,

FLMEERMELLR T 2ERD O, KREDREN, 4X10'7~3 X1
018cm3LYZLEATVWDIIZEATE, RRDREELRIVRDREEEZ L
SDHEERNTHET S &1L Y., &AE (FIRL 265nm) T, 5&F
BWEDA | NEEREZBE2 I ENTES,

[0014] 7db. AEREOHETIE. 26 5 nmODEREZET 28A L TORINFRE
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AEES LCA | NERFROEREBET t ZAWV, UTO (1) RITLY
. A I NBERRORINER « kD %IC. LT (1) XickY, 10
OumBEDEBERT 1 00 umiEtEYT 2, BH, JTITtE, YT
DEEH» (cm) TH5,

[0016] a=—1In (Ta/Tt) /t - (1)

T100um=exp (—a,”100) (1)

[0017] ZE/f. RRORE. RUORSICVYIVOREIE. UTOD (1) A~ (

3) ROHEREQRDZ ENFFHELL,

3. 7X10'8cm=3= [RREE] =5. OX10'%cm~-3 - (1)
9. 4X10'8cm—3= [[RVURERE] =8. 4X10'9¢cm=3 - (2
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5, BERZARLZDOLICIESF O vIIIRIRIETE LWL, BER
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Fro. AVIEBERIBTEIESF O VILRREAD L DICA | NEREHA
WTHELW L, ZRUADEREBVWTATOIESIF O vILARIETE
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L. ZORICHEICIG CEERSBDZMHIRET S EICE>T. FIEDA
| NEERERET2, SIEREEOHIE LTIE, ®BCVD (LESKMERK
R) & (BIAE, BCVDA., 75 XIYCVDk MOVPEREZE) . &N
vEYVTE N ESARTIHERK (Hydride vapor pha
se epitaxy:HVPE) i# H9FEBIESY*+>— (Mol ecul
ar beam epitaxy:MBE) & F&EZ%x NIV AL—Y-—FTK
3 (Pulsed Laser Deposition:PLD) &%
NEFOLN, TEULLIEREEXIZHVPEZXTH S, WEMEEZDH E L
T, BERERZE BAIET7 5y I RE) EPBIFLNS, £, BERL
ICEEA I NBEFEREZREET &6, ERAREBZTKRYT 5 ITE. 20l
SYEARIRABEEZA | NBEFEEEET5TE. RCEEREZHEIRET

BDTIRICLYA I NERFREREF/DIIEHLARETH D, TOROEMFIE
FEBERETZ28EZE LTAD (Z7aVILTRY Y3 Y) E HPPD (
HBERTS AR FHER) EEI’EITLNS,

<FINA 2>

AEREOHEDA | NEFREREZABWIT NI A EZFRTZIEHTE
%, $bhb, FELKRA I NEBEREREHA LT /M ANMRBEIND
o TOEIBTINAZDFIE LT, REMEL —HF—F 14— K. RBRH
RETAF— R, NT—BFTNA R, BRRTNNARX, = IV IENE
Fohd, Al NEBREEEREERLLT /NN AOREFEIE. FICRES
Ny, DMOFEICLIYBIET DI ENTE S,
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[0022] <A | NEFRERDFER>
BUTFORTVICRTHEMICTA | NEFRERZFER UL, BI5. FHPT

Hb, mH%k (C) . "UEKR (B) ., ¥Y3r (Si) OFhEhirE (CE
. BB, S8 ZRTIIFTREICRZLIICA | NEFEREREZAFRL
feo FIDEE. (KRUVRORE] / ()IVORE] (Si/C) .
BIV (KRVRDOERE) / REORE] (B/C) & RTIKKRLEELD
WK%, b, BE (CE. BE., SIi8) . MIRE2HEZOEREAL
THEHLTWD, FLEZTOEMFT, K1 ICEHDRE (CE, BE, Si g
) Tk, Si/C. B/CK., RTICBEHOBUEE IS5V HEENH B
RITR, MIRB2HUBEITER LA ERARE TEHLALS i /C
. B/CZEHLTWD,

[0023]
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[1]
CE BE SIiE Si/C B/ C | WINfREKL
JSem? | Sem? | Scem?
EpEs 1 | 8.0E+18 | 1.4E+19 | <1.0E+17 0.00 1.77 A
e 2 | 1.2E+19 | 1.8E+19 | 4.2E+17 0.03 1.46 A
EmER 3 | 6.6E+18 | 22E+19 | 4.8E+17 0.07 3.32 A
Erefl4 | 8.2E+18 | 1.6E+19 | 3.3E+17 0.04 2.01 A
EpEH 5 | 6.6E+18 | 1.6E+19 | 3.3E+17 0.05 2.48 A
Eefl6 | 1.1E+19 | 1.6E+19 | 2.1E+17 0.02 1.44 B
Eres 7 | 1.2E+19 | 1.6E+19 | 3.3E+17 0.03 1.36 B
ErER 8 | 1.2E+19 | 1.4E+19 | 1.bE+17 0.01 1.18 B
Fres 9 | 3.7E+18 | 1.AE+19 | 1.0E+18 0.27 3.6b B
HeEpI 1l | 45E+19 | 9.3E+18 | 4.4E+17 0.01 0.21 C
kw2 | 1.6E+20 | 1.2E+17 | 4.4E+19 0.28 0.00 C
ks 3 | 1.2E+19 | 85E+19 | 3.4E+17 0.03 6.86 C

[0024] (ZE7EHI1)

EREF TR FEEICIYA | NEEFEREZFR L, Ekfl1 TH
WeREZIE, (a) A NZSEEMROBLE, LU (b) Al NER
mEDONRIE. ODIRENSLRD,

[0025] (a) A | NZ#ERMARDFILE
BT, AINZHEREMROBUETHWSIEBICDWIRLERTH S

BNH¥10RIC, Al NERERORME LTRAVWSHROFFNET 1
mODA | NIRRT 2%ZEELKL, TROFEHNET umDBIEHMKRT 4 %,
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[0026]

[0027]

[0028]

AINBMKIOOEEEE LEEXICOEENERDIESICTBNIHEB1 7
ANz, T, IHRR3IumDBN#EK15%4, AINMKTIO0OES

MW L 3IEEEEARDZESICTBNIHIB1 8IC AN, X512, EHRER

0. TumdDSi;N,MKR16%Z. AINMKIOOEERICHL 1 EEH
ERDEIGICTBNHET 9ICANE, TROSOBNIERT 7~19%, A
| N#AR 1 2 ICEEMhAVWESICBNY Y1 ORNICEE LA, BNiHIE1
7~191F BNYV1ORICINMITRELAAREITHS, COBNYV10
. BIRE—F—FRICT, N FHEXHFT, 0. TxE~10xKE. 220
OCICTBEMNIE L], 2O5LT. AINZERMATHDA I NPRT 2%
BAELT, AINFERBREZFERL K,

(b) A | NEREREDMKE

B2k, Al NBERBORBETHWAIKEEE2 0ICDOWTRLEFT
HB5

BRI 2HEEE2 O, HRERARESHETHIHB2 2%2WBATHHD
M@t 24 &, HRB22ZMBIT2IMINL26&%RA S,

LT, k& (a) THEELEZA I NEE#MEK2 8 #REBICANIHIG 2
2%, NIRRE2 OOREICEE L7z, IHIC, HIF2 2 &FMLAaWVED

. KEEEB20HNOLEIC. A NREMEKR2 SORENETEI T
EHx30&LT, SiCEREZEEL L,

WIS, B2 25N, FEKTFCT50kPallTIMMEL, T/ 26 %5V
EEREEMBAICKLY. HIB2 2ROA | NERHERMEDES%100
TICM&E L7z, —H. HB22RDS | CEARMEIDELEFN LY HEW
BE CEEZN2007T) IKMALTRETS Z&ICLY. S i CEREI
Al NBFERE3 2ZBTHI L, ®FEEIG 1 OREE Lk,

ZORR. &F (C) . FUHR (B) . ¥JIav (Si) OFhETNRE
(CE, BE, Sig) K1 THRLIEHMEMDOA | NEEREREFRTE
o BB, BITEDEEIZ. Y1473y P S | MS (Secondary Ion Mass Sp
ectrometry : ZRA F VEEHNH) ZRAEREE L THAWTCHE L, B
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[0029]

[0030]

[0031]

BICIE, AEREIR. TAT Y IBASHBEDCAMECA IMS—7f
THY, —RAFVEC s+, —RIMZEEBEE: 15k V., HWHEBEH20 umX
20umeELr, Ad. COREEBICLZKE (C) . R"9%k (B) . ¥

)Y (Si) QORAETRIE. £T1. 0X10'7cm-3TH5,
(EHEFI2~9. t&fI1~3)

B R14, BN¥KR15, Si;NMMRTIGODELZZEELZEUA
iE. EREGIT CRABROAEICLY., A NBEREREREFER L, ZTORR
.xER(C) . FUER (B) ., ¥)av (Si) orhThigE (CE. B
E. SIiE) ’PKRITHRULEEAKELRSA | NBFRERZFERTE ],
<FHEE>

EHEFI1 ~9. bEHI1 ~3 THERLAA | NEFEEERICDOWT, ik
Lz (1) o (1 1) RSkY, RIERZEH L, 2O&E, £HF
EEET aZRET HRHAXESE LT BAKKBINATIHAIVR
8l UH4150%@FBLE,

Z LT, RINFRHOFAMEEEZUTOL D ICEE L 1.

FLMA - 8B (265 nm) TORIVEREA S 0, ¢ mkKiH

A B : &AM (265 nm) TORRBEANAS0,  cmAE60, " cm
R

SEC : 448 (265 nm) TORIVREA 60, cmblt

HMB DZE. RINFHOBRIEIRFTHS, £k, FMADIFE. RIX
FREOBRIIISICRFTH S, LT, FHACODIHE. RIVBBDORERIE
. FRTH %,

<FHmRER>
WERRER CRT.
EH661 ~91d. "% (C) BLUKRYR (B) £FMME LTER.

ROBREBSLTRVRDREDLLE (B/C) M, 0. 22= (KRURDR
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[0032]

[0033]

[0034]

E) / [RZ=ZDOBRE) =6. 85¢12BAETHD, £ EEH2~91F
2OV (Si) AXILICAHME LTILICEH. KRRORES LUV
JAVOBEDLER (Si/C) ». 0. 005= (YYIAVDEE] / (
RFRDRBRE) =0. 27 EA2BETHD, BB, HHEFIE. FmE L
T. ¥J3Y (Si) BRERFRLUTTHY., 5TELIE. Si /Cld. O,
005 THBH. TITIEO. 00&ELTHELTWS,

EREBI 1 ~9 T, RIVRBDFHEA T IFFMEB & QY. RIFGERT
ol

LesfBl 1 1E. k}R (C) LRV E (B) 2R e LTEON, KE
DEESLVRIEDRBEDLE (B/C) A 0. 22KBICKRBBEET
HB5

T, EBFI2IE. FieE LTHRVE (B) ZIFEAEETRVWERT
Hb, 1P, FFELIE. B/ClE, 0. 001 THsBH, CZTIEO. 00
ELTHRLTWS,

I, E'BISIE. k3R (C) BLUVHKRVE (B) 2aF#He LTED
B, RROBESIVRVROREDLE (B/C) . 6. 85%Bx>
BETH D,

LB 1 ~ 3 T, IRINBRED I C &Y, RRTH ok,

b, REFEOHREBICDOWTERR LA, AFRPORMMEER I LEEERE
DORREICEEEDHEICIIRE I W, LEREROBREIC. BAOEEIL
BBRRZMA B0, ARAORMMWEEICEEND Z &iF. FEFERD
SEDEEHNOHONTH S,
= DERBA
12-A1INBK 14--28K. 15-BN¥K. 16--Si N, 8%k
17,18, 19--BNiHHa. 20-mELEE,. 28--A | NERHK
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[55KIA1]

[553K1R2]

[553KIR3]

[55K1R4]

[E53KIR5]

&a R D&

KRS I VRVRER Y E L TEH,

AR FRDEES LUVRIEETRVRDEBEZ 1 cm3HY DERERFH
THRLEEE IRRRDEES L URIEERVROREDLLEA, O

22= (RYHRORBE) / (RRORE) =6. 85THDAIN
B A RER,

AISSRRDBRES L CRIEERVRDREDLEN, 1. 17= UK
VRORBRE)  (KEORE) =5. 09 THZHEKETICEHDA
| NEfERER,

D) AVEILICAPE LTI SHICEA

FIEEV ) OVOREE 1 cm3YLYDRFHTRLAE X, 7IEC
REORESLURIEEY ) AVOREDOLEN, 0. 005= (Y
OAVORE) / (RFEORE) =0. 27 THIERET1FLIE2(C
SEHODOA | NEFEIER,

FIERRFRDRES LURIEV ) AVDREDLERN, 0. 01 = [
SYIAVORE) / (REDRE) =0. 2TH2EKREIICEHD
A | NEFERER,

RIECREDIRE. RISARVRBLUHIEY ) IV ORER. UTO
(1) X~ (3) KOTLMEANERZBERBEIICKHDA | NEHFS
o

3. 7X10'8cm—3= [RRDRE] =5. O0X10'° cm-
s e (1)

9. 4X10'8cm=3= [[ROUZEDEE] =8. 4X10'?cm-
s e (2)

1. OX10'7cm=3= [YYOAVDEE] =2. 0X10'%c
m-3 - (3)



WO 2024/150428 13 PCT/JP2023/000869

S5 KIE6] RERSSLVPRVRER Y E LTEH,
AISSRRDBRES L PRIEERVRDREZ, 265 nmODEREZAE
T ELEANTORRBRED, 60/ cmEmEARDELEDIITLEZAIN
B R,

[FEKIET] D) AVEILICAPE LTI SHICEA
AIEERREDIRE. RIGSAVRORES LURIEEY ) IV DOREZ.
265 NnmOEREBTI2EAXLTORINEHDLS, 60, cmKiEs
235 EDICULAEERIEGICEEEDA | NEFEREMNR,

[E5KTE8] BRIETTBESOANAN1IHICEHDA | NEFEREREZRALT
N X,



1/1

WO 2024/150428 PCT/JP2023/0008

[E41]

[E42]

1

10

69

%\\\N\\\W\\\\N\\\\N\\%

e

17 18 19

OO RAY
Y

‘\\;\\\\\\\\\1

\\\\\\\\\\“

k.

W\\\W“\\\N\\

\\\\‘&\\\..\\\

e e

e e

OOOOS

) )

24 22

o




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2023/000869

A. CLASSIFICATION OF SUBJECT MATTER

C30B 29/38(2006.01)i; C23C 16/34(2006.01)i; C30B 25/20(2006.01)i; HOIL 21/205(2006.01)i
FI:  C30B29/38 C; C23C16/34; C30B25/20; HO11.21/205

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

C30B29/38; C23C16/34; C30B25/20; HO11.21/205

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2023
Registered utility model specifications of Japan 1996-2023
Published registered utility model applications of Japan 1994-2023

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2021/132491 Al (TOKUYAMA CORPORATION) 01 July 2021 (2021-07-01) 1-4, 6-8
paragraphs [0061], [0062], [0095]-[0105]
Y 1-4, 6-8
A 5
X WO 2013/094058 Al (NATIONAL UNIVERSITY CORPORATION TOKYO UNIVERSITY 6,7
OF AGRICULTURE AND TECHNOLOGY) 27 June 2013 (2013-06-27)
paragraphs [0020]-[0037], [0054]-[0081]
Y 1-4, 6-8
A 5
A KUMAGAI Yoshinao et al. Preparation of a Freestanding AIN Substrate from a Thick AIN 1-8
Layer Grown by Hydride Vapor Phase Epitaxy on a Bulk AIN Substrate Prepared by Physical
Vapor Transport. Applied Physics Express, 2012, 5, pp. 055504(1)-055504(3)
fig. 4, table 1
A US 2019/0145020 A1 (BONDOKOV, Robert T.) 16 May 2019 (2019-05-16) 1-8
entire text

Further documents are listed in the continuation of Box C. See patent family annex.

the priority date claimed

*  Special categories of cited documents: “T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

«g” earlier application or patent but published on or after the international «X> document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step

«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (a§ specified) ) o considered to involve an inventive step when the document is

“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . & document member of the same patent family

Date of the actual completion of the international search

07 March 2023

Date of mailing of the international search report

28 March 2023

Name and mailing address of the [SA/JP

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2023/000869
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2014-181178 A (NITRIDE SOLUTIONS INC.) 29 September 2014 (2014-09-29) 1-8
entire text

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/JP2023/000869
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
WO 2021/132491 Al 01 July 2021 uUsS 2022/0364267 Al
paragraphs [0097], [0139]-
[0155]
KR 10-2022-0118998 A
™ 202130863 A
WO 2013/094058 Al 27 June 2013 uUsS 2014/0346638 Al
paragraphs [0025]-[0044],
[0061]-[0089]
EP 279659 Al
CN 103975098 A
KR 10-2014-0104438 A
CN 111621852 A
us 2019/0145020 Al 16 May 2019 WO 2019/094742 Al
entire text
DE 112018005414 T
CN 111630630 A
JP 2014-181178 A 29 September 2014 uUsS 2014/0264388 Al
entire text
EP 2784191 Al
CN 104047054 A
KR 10-2014-0113583 A
™ 201443302 A

Form PCT/ISA/210 (patent family annex) (January 2015)



] B A e o5 [ BB
PCT/JP2023/000869

A. HERORTLI0FONE (BRFEHFIH (1PC) )

(308 29/38(2006.01)1; €23C 16/34(2006.01)1i; €308 25/20(2006.01)1; HOIL 21/205(2006.01)1
FI: €30829/38 C; €23(C16/34; (30B25/20; HO1L21/205

B. FEZITH> 705

HE 2T o R NRER (ERRNAF2HE (1PC) )
(30B29/38; €23C16/34; (30B25/20; HO1L21/205

BNRERUADBER CRHEZ T o722 BIZEENDED

HAREEMAFEQAR 1922-19964

HAEAFEEAFEAR 1971-20234

HAEEAFTRERAHR 1996-20234F

HAE S AR AH 1994-20234
FEBFAECHALZEBF T —ANR—R (F—AR—ZADLHR, FAEIMEH L - HZE

C. B % 23 515 STk

31 A Sk D . AT
ek SIS RO—BOBRHMET 5 & ¥1&, ZOMET 3 HFioXs e RE DR
X WO 2021/132491 Al (BRA2H: b7 ¥ <) 01.07.2021 (2021 -07-01) 1-4,6-8
[0061]-[0062], [0095]-[0105]
1-4,6-8
A 5
X W0 2013/094058 Al (EZRFEHEARSFETLKRE) 27.06.2013 (2013 - 06 - 27) 6,7
[0020]-[0037], [0054]-[0081]
Y 1-4,6-8
A 5
A KUMAGAI, Yoshinao et al., Preparation of a Freestanding AIN Substrate from a 1-8
Thick AIN Layer Grown by Hydride Vapor Phase Epitaxy on a Bulk AIN Substrate
Prepared by Physical Vapor Transport, Applied Physics Express, 2012, 5,
pp. 055504(1) — 055504(3)
Fig.4, Tablel
A US 2019/0145020 A1 (BONDOKOV Robert T.) 16.05.2019 (2019 - 05 - 16) 1-8
9

V] Cltos x 1o & cin iz s it s

PSPV T 7 30— BT BRI B
« BIAGIROA 7 1) — T BB XS R R AR S e KT H o T i
N BICBEDH B ITIRR S, IR 7T O S L 0TIRE <. RRORALSHROEROL D
B EBHI 0 T D D0 ERREEEC HEBHD5 ST o MESROA RO
RS BT S IO LRO R E USIESHED BN EEX HNDE
<EHADRAIRBH 2 B 57-DIA AT 53X GEHE 7 BIEEE0L D XIMTH T, évxmzmwlukwxm
; Lo, ST 5 THPATHMATIT £ > TESHLR
“07 I & BB, B, BRI E R S S0 WEERLNDED
‘v EREFEHNT, POBEOIROER L R5EEOHD & A—/37Y 77 IV -3
BT S e
EEHE R 52 T Lz AR O FE% H
07.03.2023 28.03.2023
MR THTH RO HDHME (RFTEAEE)
H ARSI (154/0P)
T100-8915 . =
FAE ASVE HEH 46 4490

FAMTRERENE=TH4&E3 =5

FEEEEE 03-3581-1101 P 3416

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)



[EI R & ] % B 5

PCT/JP2023/000869
C. B S5 &R 51D SR
B IND . . s spE . - — fET 2
DF T — SIAXEEG  RO—MOEmAEET 2 & 3E, TOMET L EHO&R FEREOES
A JP 2014-181178 A (FA FFA K Y Va—vav X A YI—FKL1TFvER) 1-8
29.09.2014 (2014 - 09 - 29)
DS

fE= PCT/ISA/210 (B52°—Y) (201541 H)




E R E B SRS
RFEY RT3 — T B
TYRIT R PCT/JP2023,/000869
Al F SCHR A%H K5V RT 73 0=k AEH

WO 2021/132491 Al 01.07. 2021 [IN 2022/0364267 Al
[0097], [0139]-[0155]
KR 10-2022-0118998 A
™ 202130863 A

WO 2013/094058 Al 27.06.2013 [IN 2014/0346638 Al
[0025]-[0044], [0061]-
[0089]
EP 2796596 Al
CN 103975098 A
KR 10-2014-0104438 A
CN 111621852 A

Us 2019/0145020 Al 16.05.2019 WO 2019/094742 Al
2%
DE 112018005414 T
CN 111630630

JP 2014-181178 A 29.09.2014 [IN 2014/0264388 Al
2%
EP 2784191 Al
CN 104047054 A
KR 10-2014-0113583 A
™ 201443302 A

FER PCT/ISA/210 (OS5 b7 7 3 ) —HIBHD (201581 H)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

