20233 =

SIEEBRE D3>

IO 1IN : B8 > FSICHE SR U1/ \ORIEH MIFHF

KA : T MIVEFIRINEH
RFRG - RS (LRPTRE BK 1k

\//




1. SRR - SB25T1H
(1) FEEBEZ(ICHTZRH
(2) HEOEITAIN Y-Sk
(3) 1RHHEME-EIRZETIL
(4) BEGSRE-KI>a=>9)
(5) BEEODMAE
(6) FATRRIFE-SMBIRE Y- T Y5t E
(7) BE&:tE
2. tHFERAFETIE
(1) FAsRREE
(2) FASRRAS
(3) EHERTZ1-)L
(4) FRRBIFEIAE]
(5) $AtiHIBnaTIE
3. 1IR3 EERT] (RE0ITY M MERITRI AT RS —R)
(1) $BBAOBRMEEAE)
(2) YRIAVNFIVIIEERD BREEZOBEAOMES
(3) YRIAVNFIVIIEEQ EEHIKICHIZBEOME D
(4) IRSAVNFIVIIEEG BEHERSI ORI

4. ZOAd
(1) BESNZIR BRSNS 8T



1. SRS - SS5EETIH)



dinl

EIEEES - BEEETIH . (1) EFEBSELICT I 505

RIS - IR - A SRBEFORILICIDFEEHRER(EODI N —FEMRNRILKR T HE T8

N—R>Z1—boIIVRBEF AN IO > RERE

(#t=m)

« COP26TMD2030FFTORRILIADEIRBZRDSIE £V

« JO0FROTZHIUEDEREMRRHRDIEER
o TIIULDER. BRKERICHIBEDHEEEBIRFRED
PN
(&)
o RPZFRLEUTREFEZ, 50y {EONNE
o ARANDFEEZBSUVBLERREIRIF-ZIBPIEE
(EoRiE)
« BRERFRHSCEAITTIRIF-BEROREL
o BENFER=EFRRFNALEDS, EXZRE
FEREEYA MOERLIFOENIE
(24iiE)

o RcoHEH . ARHBEBNZIBMUILT /MR EFHERADEK
o HEADIIADEEDOHOSERE/ BMWAENDIEIZA

REERMNDERDZFED

o THimpis :

fiRzR ARHB IR Y —HEEZ AN DI ZIEKR TS
NO—FBHRFEMEKX

o M FE-ERFCS5X31V/\Jh:

HR%;?%DDJEESE‘DD FERT IR HREEDEEIC
=

D= Z1—MNIINASCBITREET—FTI)Fv

BT S AT LEBB

1 1 % N BELHHEOZH- WD
1 " 14 DIcsh, BB ¢~ 3
BB TRLE-D R Bl | Soors LT
+hm ﬁ{bmrmm’cﬁ . &5 - RV~ 2 TR Wi
= S = - et g v R
(PR &> - | S e SN i 2. B %m
' @7 \ LA yijm ] ﬁ
» R » JIAARA
S Aaenn 352 ol L ]
> ruwr; R % 1
D MEMCES H
3 ® £ 57 ) ﬁﬁghgﬂ RYEAREOLEE |
-------------------- / ~ R OF—ZBRHTONIYA |
([ BERMOBSICLS, EX- T Y ¥ T 1 "-!..h?x*’v¥—.'
! % RABBPYICBUBT e 1 el ,' BEESEELER
| FSHEONS) LA BOMRIC S 4 : 8 v . :
Do S i : e TICHH MY BHE!
: &) (B, ., 7, & W, |) \..nm” it e ) : ATW m,‘[“i} D) :
| > 4RJOLZ > MEARE TNy o5 HoERsY )
\ v .
TRILA-HBBRRE = QS ez e
""" )
LA~ 527 WA RIL TS 550 SISO » RE2i2
(| MRAEEHS -2 EL OO AR TV A\ EkT S ; Bt
DIRLF—IRTAY b @/{9—x LY bR=4 R (PE) | @74 LRAE HizE (WPT)
i L - 5 AR O A B BELPERBOME, - EEECELIIE-FIE (Rl R2- M8
 ER R TRHLASIRNF—VRTLO - SRILBROBRICHRIEES h-USPHERICE | %)
EYSERE. BMENEOAMA L, EEREMATIEREA EMET DR
- A SA—EME DRAY OF & EHE. - 3R M. BHRAOHEL

(R IRIF-EBRRASHEREN(ERK 29 £ 3 A 22 BH) % 4 @ARSERICHNE

o LA ITBRREECTT !

R ZREVSEHR - ASAHIBDIREREDTAR / KIRICT U, b5 - odf X —
N—DEENEL T, BRI OS2 BIHEFRZ2BUOCAAOEER R IO
EHEICEmI 2,

- SiIHELRE] TIEMRIBFE - IRFEEBDEAZENU T, IBRESICUT/\D
REHAFEZITV. s - BECHU(EmnE/5ER/ BRI/ 4kEs
DHEEEBELVSMEZIRH TS,



1. SR -FE5E S (2) THiHZOTIA~I-Fyh
ND—$EHHiEO>55mE MRIANMISICUT/\(RT /IE) &S -5y e UTEE

TIA O =Ty bOERE

o ND—HEUKFEEFESIEREARND —HEBAENHEIRE
BHDITHEFE, ZORTSiCIET /N4 A TEEIRAT]

e M E pBigk(C s A DD . BEICGaNI®Ga20s(C SEEK
(FTHIBMHLK. 2025F LABFEVADIZEICLD. BRS

hiZIIELBIEL TR 17 - IR
o EHHFAIN-A—. OBC(AIN—RFv—2v—), XD, FLEREDRE., FhEMET
REFIMCRIKT A AA—D—-D BV 172553,

\ ° i ) i E"‘"; < 551 M \ // A %\?‘
HEN BRSNS, ST m,:EL-/_CL\%SICZI} \Eﬁ@(ﬁf ETRNESN., KR A-H—-DELH4K
e Sic/NT—HEAOZERDEMIL. IT/\O= 2B * 2030 DSiCYT/\HiGRRR(E540(E,
= — > A=) =
(Aﬂmmr_'ﬂfﬁlm)tj(l] ,]’b/\d)}ilzﬁl-\]ﬂ’]}\ RILOSE, o HIHR /152/%&&58’(/7‘91) \Z2030FXTICTHIHIZ AL, &I70DEEFZHIET.,

Fle. BV \HIGERRA-D—(CLDBESIREE
- EmE/MRMEEEDI/\OTHISBIALLD, *i%%”z%d)
EE%DDED“EH%‘C‘%&

(P : ETEFET2021FR RIERND-TNA X NT IV EEHIETHIHOIRIREITREEL])

ooy _ BB HBEIE(20206) RE BE=-—-X
: - Yise> o SICOHAL7 A R DRMA N TE S8R SIC;-}(,(ZX_jJ_ 330M ° ﬁ%ﬁ_’\l}@'fﬁf}ﬁk ° %EEW@i'fﬁ@to)
& b (169/2M) o EJAN it R Btk
: ____:______ o AORLICLD « AZANTY

SEFIDET « EmE8>FII/\

ARA
FAXLAER
N

T/’Ibﬁ%.{gn’
t7 |

<<
2
s
B
&
B
R
i€
3
+
HE

A . S — A (HEPFT : EEARAT 20216/ R (D —F /12 &I BB TS OBIRITREL )
_S_Is (A /) BRENT ;m; “mmmE

MR B AR Hz)
JNO—F 1A RO N BRI OISR BRNEH ’

(LB : NEDOERINSIRE)



SREES - B35 TE /. (3) REEUME-ESRAETI (RELOEESS)

RITHEACHAR BRERMZAVTERE MEIAMIYI/\(RT/IE) 2Rt 9 55 E 28I /LK

&= BRI DIHUmE

ESFZAETINOME (Ko Y—EX AMERS - N LD 757E) ERFRREFRETE ORI &4

o JARIESICUTIN
= O
- =aooBEe

- ARIX b

(ESXZETI)

N2 2 2

9

TARE CTERUE USRI I\F(EIEDT)\VESicT ) VA AX—H—ABR5E.

BT, ERRRFEE(CHUTREKRD—EBT /A AX= -2 \EEROBE NS/ \A-H—0B YD1/ \Hl T
HIDT =)L (4> dv M ZREDsicH Rz SZEL . BRIOYIR/MREZDYT) I L azRE 3 28EH'%3.
TIARRA=N-NERBEORTELKFIEDT \OFEN B feLBNE, BIA-H—S0O MR EFEREN D,
PRMEETT A ARENBIEETHD . BEAORISES (> DII5 LIFERIERTSH. SicT NI ATREZIFTS
HRT /A AX=h—(CoTERBIII-232ERD,

B(C, IEVI)\OFBECSIDERBICRBERELIRD, T/ ZA-N—FF7 /A ZABHROFETERE(CEZTES.

(RE4 - FARIE - B R4 - RIR AT RENE - fR e - B IR A - INEREDT53E)

ERENFIREEREBOTVBREACLARBIERNEZ CTHID. T/ A AX-H—DOFENME LICEHFS5I 3.
B(CRORME, RRACICEBMIBEZETHD., SRNBIZAM I ORT I vILEEN. > RIE BFEEVT) \ 2
FAU TV ARFSICT /N AA—H—([CEOTUTBRED T/ \ZIRA I DIE TIRNBIARANM V2 ZER I HIENTED.
BREVT\EFFEEID/THEDZSICOTN\RE DA VAN — LR B BIRE 2 D TULD,

#241 TIIEACERACLIDAROREROMFEZED CHD. FFEE LT RIEEMER T D HRR . RER
MDERICT8 > FiEaamO T R ENS /5 EZ I ] Ree RIAD,

faERA RS 210 — 2 a5t Tl AMZRERUR R ESH THD. 5SSt RS OILAZ 5 TE,
BRIt FEELORBRBIIZ MR RZ IRFSIENZETLU. @B -8/ > T I 2R 17Kz, K
B R COUNR L ZETIE S B,

fEERmEBEE COBAIMETT /(A ZA-N—DEFEZBSID . B EEROMBEKEEZT I MAT - MEeE 2.
SB(CNRIL A — T >/ /0 — XMBR 2T R T 3.

5



1.

FHEEEK-FXETE/ (4) BE&R-RDS3Z>)
ARE. Bl TARM IR - IRFcEROM A &N U T, SICOT/\DORHZEL T

H= -BFECHU(EnE/SE8/ R/ DILEGRDHSEROIEEL WO iEZIEH

A

B0, 55d (REEIR)

A =4 M9 B2 lliiE
o mmE/ARIZXMRSICUT)\Ditt
o SiCT /)1 ADEAMS LEAL R EEDIEHE
o SICTN\AAZIEE LI B BIER. FEEZENERS.
REAIFHEBEIRINF—HEIDOTENICLS
Hh—Mm>Z1—- I SEIRAOSH

SEsdoL: b
« BREIBSICERERIMERTET
« ERSHOEEROT)\AAA-H—DERIARY)
= mAFEC I BR
« FEARF TERBOBHFIRGTHEOEA

Bt D88 & K U ks

RERFTEF v RV ER TS

o SICORFRERB(EIHZEDD., FEROFEE(TRL,
o DI)\BRFEFvRIVDILKIIERETH, FHE /KA

(XTI S LB T

giti mmEm 9777 zommman
FIi—>
(R1E)  ERSOFEIR FEABLEMAD
B | wr  mTEedREE FASE - SAATH)
s & & g
(FBK)  BEEE0  —B4E BRSOy
AOEE KPR HLFEDARES
HHRBIE
BA |
Att FHE  AIIN60%y17y —BEE BHttJ35>Rsic
(WW:HETE) 7)1 ZBRFEE T O
Bit | SHEE It Un\30%y17 IEDD\ SEEFEEMELT
(WW:HETE) J MRIEER L B
— B4 Iy T




 BRUN- BB (5) BEABODEKE
SEFRIDAFFHFDRR. 2030FHICTT/N\EZE(L

}R, i

v 2&%%‘43(:\ HE&B(CIINRTIT\DOFEEEZB1EL. ABER TREMREL INY/IEUT) \IHFRHFEE
EhiL. 2030FtEDII/N\SEE L =HIET .

v’ 2030 BIF TOIRERIINZIETE .

A =t 20304FKHIZETOD
> v > HEDNEEE
20224 ce 20254« 2029« 20304« cee 2033#=
=s TEYT/\DiRFE
#3718 (AFZEDZIEHAM)
HERFEE
NiEinEE AFZEAARICTUI/\FFZT TSRS, RFRHEREZREGL.
BRI NERChITEBE BB 3IKEZ2ERTE
1)\ BEELEET ~ Y>INI-9 - agE
HEADRS BT O AR  RYIEIDEERE >
CO,HIRzNER

B BEMNET S(CLDEFTEADCO2HRZNR
85075 (20304 E). 1500/ h>(20335FE)




1. BEMEE-BEEE/ (6) HFHFR RBIE-Y—rT J5tE
FRFEEPENSFIEROMERE RBIRE - N-UT127)) ZRIEAIETEZHEE

Hyi 75 &t

ESIRN

ElpRES L
DEALIE

IHFERZE - SE5IE s i E N=TF4>2)
ERSOT A IA-N—EBBRES « FEMRRAENSIL)\BIE~HEET « ERHOT-ILZAFrRIVEERULIRIE.
U, R = — X R BISE R BR 2IVANT TG NREENN B A

SEI(TOARRmMmOFEERCHT
1SR D) A Oy Mzl oI R A 3%
BA. X SROBRNIEHESRN B BE THD.
BHACSE S > DEX RN PIHE

ARFEFOFMEREEDEEICLIFE -
ERmEDMERE LB
ERINT )AL ZAA—N—(CL B3R E

BB AN (CRSEEORFE RO
BZRE(2023FETIFIE).

EARNDTINAARX=HD—EBL>F DR

FIRREPERICEIIEL(CDNT

BRI, AR BELEZ IR U T H

F(SEA.

© ©

Frafitt(CoiTL. BRECELS RO « BEE&ER. BT -EE. NI

FEiEEOREINHRICETF SSZTPUDIEE. B LEMBIOD
THFEART - SEEACMOB %)
yE A

IOANTDEFEMR DD EERLS
(CLBHINFVRIDFRZE 2 Z I
TR O FRAFEEIF (CTEFOMH
FHEFEORRZEE 1 > (OERI R EE

2022 F (A HBEIEFMPIE XSS
NEEE., 2022~ 24FE R HARREET
B (2022F5A%K) (CSICEHEAL.
HEKIRIEA DB A ZIRE .

BF OF E4RF TIEAMRIOILARICH L
TEERIZE CORAEBHD
BHENOT-INZAFrRIL (BRI, K
E. EE. FE. 85 REr>7#EE
RE) CL2HEZTEHHZBOBMINE
HERRRD



10l

. SREEEER - SR5EETE /. (7) S5t

EH

DZIR(ICINA T AFE

=SSEHARIRR L (BBl LdT5) NERE T E

20224 2029 co 20354
EELSAROBETE #3748m™"
SHIRFRHAREINE 37152HM ASBZHMICTIT)\BRE2R T3
7Bt MRz L. EERT
: . 5> NESRICE A &R L3IRE
%E\E}‘E‘ F281EH ZE Y 1E -
(FT5x:DLUHHED)
Ho&ild 9=
X1 BERHIRESET

X242 T4 IINEEESAONIGE



2 . IS HZEETIE



2. 3T TE/ (1) HAREFEBRR

SmES1 > FSICEfGam/V1/\&Ei&E

SN I BIcHDKPIZHTE

HRHEEANS

81> FSiCEftam/V1/\ &

M3RHFEIER
AOEAE

BIEEUADHNHIE
R B ZE ARk

ERER L&
RESHELER kR

81>FD1)\IT &
TERS AR

7Ty NEIE

8’(/9:0)n”” é ICg%nElEl'jI} \@%Fﬁ%u ﬂz?ﬁ'fﬁ]&l%/ﬁ/ftﬁ&ia_%

KPI
faeaixd 8 1>F1k

BPD, TSDEEZRELEEmE
JL—RERLAT F TR

IRITOFFEERLRIKEL LD
PRERIRE - Al R E

AR 6 1> FIT/\ERIKEDKRD.

IEREOFV )7 EE D

KPIFRTEEDZE X T35

BmEBRAREL61>FSiCx_LE3K
HEHENIFIN—DETB.

SEROIANGF N 2T I S7KE

JUI—F )\ A ZFRDSIC T/ \ DKL
RIFI-HET3.

11



2. ﬁﬂj"%ﬁ-ﬁ%ﬁ@/ (2) FRFEFEAET

%KPIOD B EE(LLZ‘EH%#/;QH/E%}IEK
KPI
AORME faeefEd 8 1>FAL

7R EZRLLAIL
BRECEOAROREN HOREBAOFITOIEMRE
AJEECHAEIREINTN <> Il #Hl &2 fiff Z #E 32 9 B

% (TRL3) (TRL6)
BEIRTT R ESTEIN e
o BREDFHEZERARICERUZKOZ{ AR Eéﬁﬁ%mﬁu%
(80%)
KPI 7R EZRKLAIL
BAREBUADAIFIERFEE =~ BPD, TSDEEZFELEMm /E/TQ/%(LJ:DAMHLL.}* n o 84 FHEER TOKPIEKIE
AR B — R T £ TR, KRR PHEIRCLIISEFA <> BDSRIR (TRL6)
(TRL5)
BEIRTT IR ESLEIN e
o BRI OIERRMREE ZERAMRISEN IR FROERK R BRARR N R
- RERFEAARDSFE G BRI 03

(80%)

12



2. 3T TE/ (2) HAFRERERNS

ZKPIOBEEMICHMEBREFR G EZIRE

KPI IR ERLAIL
R EIRE M _E e R IITORELREFEKEL LD IITOFFEELRKELL EDRK KEFRNEHHLBHS SRR
BB R R ERIRE - Y FAFE FRE., (TRL3) <> REZENY. EERECETY

2/K#EF2 (TRL6G)
s /] —
BRI =EIR o] ge %
o IHBIRIBORBE/ LR RHIEINZROME _E SBEEHHOSE
o ARIEFARZALDINF] (LA E2(60%)

KPI IRAK ERL A
814>FUT)\BNT L HITEEE6/FIT/\EF BRERERTO8(>FUT/\ONT SEE6( O FITI\ERZDKE
TIERLE KEDRD. TEEOE LT E4&/IEEERU(TRL 3) <> t33(TRL6)

=it ®

BRRTT 5 IR nTEEE
o TEAXIVIVRBERERIAZADRAI) -4 T/ IR EE
o FUERETZERURERIA 20X 1 i I - e

(75%)

13



MFRFFEATO : KORL

SEACHTEREOBARCHVERENZILITIEON. TOFEHIREETHS.
—75. i@RETE3~61 U FEmh BIERIRE CHDENERETN TS,

faaa 1% RS

Kusunoki, Kazuhiko, et al. "Growth of large diameter 4H-SIiC by
3-inch  TSSG technique." Materials Science Forum. Vol. 740. Trans Tech
Publications Ltd, 2013.

Kusunoki, Kazuhiko, Yutaka Kishida, and Kazuaki Seki. "Solution
growth of 4-inch diameter SIiC single crystal using Si-Cr based
solvent." Materials Science Forum. Vol. 963. Trans Tech Publications
Ltd, 20109.

4-inch

C, Chu, et al. "6-inch SIC crystal growth by solution method assisted
6-inch with Al technology." European Conference on Silicon Carbide and
Related Materials 2020-2021.

14



MRAFRANTQ  BRIUADINH &R i 2= IR
RE CREANE(REE. CVDIER)EHRU TRRRACHIBATYT )\ F I MHETL I
() BBIANRRICL SERMEOR L
(FAUYR) &

BRETIHERIMIAHNFEEUSD ﬁ

SR HRIC L S mmmE DM L BEEUANKIB(ERRENESICHE RIS

(@) (b)

(c)
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Figure 1. Schematic illustration of the solution growth on an off-axis seed crystal. (b)TSDs in the

seed crystal were converted to SFs. (¢) As the growth proceeds. the SFs will be excluded from the
lateral face of the erystal and finally high quality SiC crystal without TSDs will be obtained.

TSD 2,000 [cm?] 30 [cm™2]
TED 10,000 [cm™2] 2,000 [cm?]
BPD 2,000 [cm™?] 500 [cm™?]

Y. Yamamoto et al., Appl. Phys. Express, 7(2014) 0655012014
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