wo 2019/171901 A1 |0 000 0000000 O 0

) FRFBAEFWICE DWW T LRI N -ERLERR

(19) 1t FANEIRR A HEILES >
ERESE E;g

43) EEABH 93
2019982125 (12.09.2019)

‘O O 000 0 R0
10) B2 RES
WO 2019/171901 A1

Nt FBAEERITRAAA Gunma (JP). A
i —(MATSUMOTO Yuichi); T3790196 #5EIE
RHHBSM_-_TE13%F1S SHPEKK
ANt FEBABBHIRAKN Gunma (JP). =
¥& = (TAKAHASHI Toru); T3790196 #HER%
R -TE1 3% 15 SHEERKN
2 FEARBEERMFIEATA Gunma (JP).

WIPO I PCT

(51) ERRFFEF o4

C30B 29/36 (2006.01)  C30B 23/02 (2006.01)

C23C 14/06 (2006.01)
(21) EFEHREES - PCT/JP2019/005388
(22) ERRERERA - 20195828 14H(14.02.2019)
(25) EFR RO EEE - HAGE
(26) ERRAREDERE : HAGE

(30) BEET—4 -
R 2018-042289 20183 H8H(08.03.2018)  JP

(71) HEEA: {5 ¥ ¥ B K #% X & & (SHIN-ETSU
HANDOTAI CO., LTD.) [JP/JP]; T1000004 3R
RAETARABXKXKFEHE-_TH?2&
1% Tokyo (JP).

(72) FBA%E : M@ ¥ AKEDA Hitoshi); T3790196 &
BEZhHEEB-TH 3515 S8kt

9 RKEA: 75 B X, 4 (YOSHIMIYA Mikio ct
al); T1100005 RREMBERXK LHF7THG6H
115 HE —-TAEI8F Tokyo (JP).

B BEE(RTDOLRWRY, 2 TOREADENRF
EAEHE): AE, AG, AL, AM, AO, AT, AU, AZ,
BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JO, KE, KG, KH,
KN, KP,KR, KW, KZ, LA, LC,LK, LR, LS, LU, LY,

(54) Title: PRODUCTION METHOD FOR SILICON CARBIDE SINGLE CRYSTAL
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a) Mix and adhere a Ta powder, a carbon powder, and a phenolic resin onto the surface of a
solid silicon carbide raw material inside a growth container, and place a seed substrate in the
l upper section of the growth container.

b) Place the growth container into a thermally insulated container.

c) Place everything including the thermally insulated container into an external container.

d) Evacuate the external container, and hold a predetermined pressure while raising the
temperature.

e) Grow the crystal by the sublimation method.

f) Raise the pressure of the reduced pressure to stop the sublimation, stop the growth, and
gradually lower the temperature for cooling.

(57) Abstract: The present invention provides a production method for a silicon carbide single crystal wherein a solid
silicon carbide raw material is sublimated inside a growth container to grow a silicon carbide single crystal on a seed
crystal substrate, characterized in that a tantalum (Ta) powder is mixed with a catbon powder and adhered to the solid
silicon carbide raw material inside the growth container, heat treatment and sintering is carried out thereon forming a coat
of tantalum carbide (TaC) on the surface of the solid silicon carbide raw material, and, thereafter or during said formation,
growing the silicon carbide single crystal. Provided in this manner is the production method for a silicon carbide single

crystal, wherein carbon inclusions have been reduced.

Rl



WO 2019/171901 AT [0 HV 000! 0000

MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT,
QA,RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) FEEE (FRTDBRWRY ., £TOEED LK
EHHHEE) : ARIPO (BW, GH, GM, KE, LR, LS,
MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), 1—35 7 (AM, AZ, BY, KG, KZ, RU, TJ,
T™M), 3—A v /¥ (AL, AT, BE, BG, CH, CY, CZ,
DE, DK. EE. ES. FI, FR, GB, GR, HR, HU, IE. IS, IT,
LT.LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,
SE. SI, SK, SM, TR), OAPI (BF, BJ, CF, CG. CL, CM,
GA, GN, GQ, GW.KM, ML, MR, NE, SN, TD, TG).

RPN
— ERFEERS (RHE8215%0))

G ER  XERIFZ, REREGHATERREERRMHZFESIE TCELGRER LICRECERER
mERRITEIRICBREBREOREAZEZTH>T, 98I (Ta) OHMREH—RVOMRE &
HICREG L, IR RESAORREGFRCERRMBICHEI &, RLEZTVERK L, BIGLE
RREEREMBOXREICKILS Y FI (TaC) ORBRETHRLIE, FLEFEHRLBADSRIE
HRBEREERIEDI I EZRHBETIREEREEROBEAEZZRM T2, ThiZLY, B
—RVAVIN—=Y a3 vIMERIE SN RIEERBEEROBRSEAEMMIND,



WO 2019/171901 1 PCT/JP2019/005388

[0001]

[0002]

[0003]

[0004]

Bl M =
FADAM : RICERBEFZRDOBESE

v o B

AFEBIX., FERCL > TRIBEROBRERE1T Y REEROEE S X
ICEY %,

BRI

EFE, EREHEPETABEREICA VA4 —AKIAZHEINDICWL
Y, BHORADDAL, ¥EBAS i EREZBVWERTLIYMEEZESC &N
BZEVWHIEMMNS, RILHESR (L. SiCEEIRALH D) DFELRE
EAKROH LN TWDS,

S i CREDMRM’BWESRA. BHERRDL LICK WERORKRMADIRE
MR RAEE LTREENH D, FBRRT2000CHIEAWLERLLE
ORACEARRMBEZREIH T, HATrERELICERERRIESHE
THzd (REFxm1) .

LALAAS, S i COBRKRIE. REIELLOICEENIVET. K
REEBEIISETOREFIHIMNEEINDG, /. RELEAMEOEHZR
EIRZHOIC. BRAOENORE LLFIHESABEEINDS, /S iC
DiERARIE. FEEEICLDZHDT, SiDFaIZILAF—EPGaA
sREDLPESIRAE LR L T, ARMICHRYRREENEN, Lk
2T, RWEBAZMNITHRRY %, FEWI, BFSOHIEMEORE. IV
Ea—%. XYIVEQORET, BH. BEOHHZREAEARELTITSZ
EDFRETH %,

BOICS | CHERBEOHMBRIMAMNERT, S i COREEINRAEIFE
HEICIE, OIKRT &£H4S i CREEET1 01 Z2AVWTITY, KRESH
1 04 RICERFRILEREMA 10352 AN, E—4— (BEBFMEAIA I
) 108TmM&EL. KERESHR1 04RNICEBINLEER (U —/n) 1
O2ILIEMARITEDEDTH S,



WO 2019/171901 2 PCT/JP2019/005388

[0005]

[0006]

[0007]

[0008]

HMEREE104E, BEEOARENNEEZDF v V/IN—AICEEINT,
—E. FHEOBVWHRTRHAINTEY., ZOFEKIE. S i CORERE
ZEFBDIC. RRUEL YR,

HREsE1 04 0ARICIE. WrEMt (BTvE2R) 106 A”REINTWDS
o BIEM 1 OB D—ERICIE, R4 OXA—F—TERERMNET 27/HDDIN (LI
BERAEFL) 10600 EHVEDIH B, TNICLYZDOENINNS

thad,

A1 04 EICA—RUMRHLRY, BIMEIHY., BEAHN
DENRIEFLLLD, LIMLFEZRIKTSZIET. BROABICFELL
JED RN S,

EERICIK,. REER1 040 TFEICERRIEEREMM 1 0 3AELEI N
TW3, ChiIZE®RTHY., BT, BETTHRET 2, FELLMBIL
WHY biEEm1 02 LICERFRE LTHRRT %, S i COBETHNITE
BREWDDIF, THR. NARRELFHY., BICAFROFRTEH, 4H,
B HAEN, RERMAQRY S TELTHLNTWS,

Z< DHFEIRF. AHBLICEAHIHRRTZ2EWVWDEDICALY M D&
fEmAMERY 5 (Farxmk2) .

ZZT, RORICEREBROBMEREZH8D7O0—Fv— FEHL
TERAAY %,

B8 (a) ICMT &I ICERKRICEREME 103 &EER (Y —/
) 102%2KKREE1 04 NICEET 5, RICE8 (b) IZRT LI ICHER
58104 zMEm31 05 RNICEEY %, RICKS8 (c) ITRT & DICH
BRB|/105TEHEEEE (SUS, BRENLAD) 109ICEET 2,
RICK8 (d) IKRTEIICHAIERT109RNEEZLF XL, FREDEAIC
HmHEDD. BiBT 2, RICKS (e) ITRTLDICHFELRICLY S | CEHF
BOMRZITY. REICES8 (f) IKRTEIICBEENZ LIFTHREEIE
b, RREZELEL. BEER2ZICTFTIANT 5,

FoATHAT TR



WO 2019/171901 3 PCT/JP2019/005388

[0009]

[0010]

[0011]

[0012]

[0013]

FFEIF SCHR

Rkl REBI2000—19 139924
REErCHER2  REBI2005—2394 6 5 2R
RIPOBHE
FRAN’FERL LD ETERE

LU S, LEETHRILARRORICEREFBROBES AT, K
THEREERZORKRPOBREZOPICH—RYBNA v IIL—Ya v ELTA
2TLEW D—/INIEICY T —N\REIKHA—RYORHIBELET DD
—IRVOEWAENT, By b&QyY, IICHEBRIOEEFNFY., 2
NOD I —/NKREDE. BRELDIPENEDZ LWL EEDNH D, CDH—
KAV IN—2 3V —/\OBBTOBRBIERETCRDIFSIENT
x5,

AFRIF, LEBERICEATAINEEDTH>T. A—RKVA1V VI
—VavMERIE IR ERERRBOREFEERMTIIEE2EHNE
5,

REEBRT BDIODFE

FEEEMEERT BHIC. AFKBIX. RREBATERRICERRME
EREIHCEBEER LICRIEEREFRERRI T IRIEERERBRO
HEHETH>T, V5L (Ta) OMREH—RVOMKEEBHITRES

AIEEARBSBHNOAIREARILERFEMBICHEIE,. BUIBEZITVE
L. RERRKCEREMEORAICKIEYVSI (TaC) OREEW
WU E., FREER LA’ ORI EREEREEZRRIEDIEEFHET
DRICEREREROBEREERET S

DL ICERRKIEEREMBORAICKIESY VI (TaC) ORE%E
MM LIt FREER LD SRIEEREFEZERRITZ & T BiF
EMBDNSOH—RY OEIFET Z2DOEBCIENTE, ThickY., H—
RAVION—=2 a3y MEREINRICEREEREHET DI ENTE



WO 2019/171901 4 PCT/JP2019/005388

[0014]

[0015]

[0016]

[0017]

%,

o, FIEERKRBSD/ID—RUDNLRBFEICIE. FRIEEHNEESRONEIC
HEH I (Ta) OBREA—RVOMREEBIEELEBDAENNES
B3 EMTFELL,

D& D

BMRBSRN\A—ARUDLAZHFEICIE. COLIICKREFOREICES
vHI (Ta) OMREN—RVOMKREEBIEELELEBDENEIES
ZET, BRARERRBHRON—RYAPRIE LT, KRPOEFROHIC
A—RDBPA Y IIN—23 v ELTASTULEDICEERBIET B ENTE
%,

FEIADWR

UEDESIC, AEPORCEREBROBEAZEICINE., BERERME
DOA—RYDEMNZRET Z2OEHSIENTE. ThiTkY., A—KRr4a
VION—=TaVMERBIEINERIEEREFREBETZIENTE S,

[ T oD £ 5 75 55 B
[H1IARBOE—DODERFEDORICERBEROEERFEERT 70—F v
- FT%%O

[B2]AHBADE—DEBFEDRILERBESORES ZEERTE &N
TESS i CREZEZ NI BIBANTH 2,
[B3]AFBOE_DERBEEDRICEREEROEEFEF4RT 70—F+
—~TH B,

[BA1AFKBADE _DEBFEDORILERBESORES FEERTE &N
TESS i CREZEZ NI BIBANTH 2,

[B51EREBI 1 OY z—/NAROA—RA VI I—2 3 v ORHROCEHE
¥ (BE) TH5,

[B6]1ERmEBI2DT T —/NAROA—RA VI I—2 3 Y ORHRCEHE
¥ (BE) TH5,

[B7ILBBID T = —/NEROA—RA V7 I— 3 0 OPH R UEHEE



WO 2019/171901 5 PCT/JP2019/005388

[0018]

[0019]

[0020]

[0021]

[0022]
[0023]

(BE) TH5,

[BI81ER DAL ERERRDHEREZERT IA—Fv— N TH 3,
[R9]—MAM BRI ERE RN EREDOHMIEH AR TH 5,
FAEERT 57O DRE

AR, AFEBRICOWT, EEEBRO—FIE LT, ME2SRUANSFMIC
REAY 2 ARBIECNICREINSEDTIEARWL,

(B—DEREMRE)

LRI, AEBOE—DRBHEDRIBEREZROEERXICOVT,
M1, 2Z28RLAHNSEHRAT 5,

B1iE, ARBAOE—DERMEORKLERERRBOREHEERT 7O
—Fv— b TH?, H2IEARPOE—DERBFHRBORCERERZRORIE
FEEERTHIENTESS | CEEEEOHBMENTH 5,

Bl2ICRd &2, Si CRHERE IR, BER (Bvxz—/\) 2RUVE
BRICERFEMH I ZNE T 2HREE4 & KRER4 2H D MiRss
E. BRASTHEOSICEBLCRITLENREEANEAG6ZEL T, lNRE®R4 R
DBREAJETZEEAE LV —T7 &, BERCERRME I ZNBT 3
E—4— (FEREMNZEI ) 8&, MATRLSZNET2H4MERIE%
BATW3,

AREBOE—DEBERBORICERERZROBEFZEIE. RWCET (a
) IKRT LD ICHRER 4 ROBEFRRIEERRERME S OREICT aD¥. 7
—RVOM, RUOT7z/—IOREZRETCHESE, BER (BUz—/n
) 2ERREBANOLEICKET 2, 7/ —IEEEZRESZIETT a
DPEN—RY OB EBRZICH—ICEFRRMRREICHEI TSI EATE
oy

RE, BERRCEREMEIIE. S i CHREANLTARL, 7Av Y
RIS =6 DTH B,

RICET (b) IERTEDICHRRER4 ZMMBRERERNICKRET 2,

RICET (¢) IKRTEDICHBATRL TEANBRIONICEET 5, 4



WO 2019/171901 6 PCT/JP2019/005388

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

HEEIIE. BIXIE. SUS, ARENLAD,

RICET (d) IKRTEDICHBBERINEEZEF XL, FIEDENICRK
50D, BT 3, CITHEBERINIE. 7IITVFHR. BERFTHSRSE
IKTBIENTED, CDEX, JRERF2000CHUE, EAIE100To
rr (133hPa) UTFETHIEMNTFHELL,

RICET (e) IKRTEDICHEELRICLYS | CEHER (RRER) 2a
DER%ETD. TO&EE, BRRIEERREMH3SORAICHNEBEIELL DI
BEIN, BRRICEREMA 3 OXREICIE. ®iIEY>HIL (TaC) DK
B10EKRINS (M258) .

REICET (f) IKRTEDICHEENZ LFTHREZILED, RRZEFL
L. BEEZBR4ICTFTHINT 3,

D& BBERETHNE, BERICERREMH 3 ORAICKIEY V4
VW (TaC) OFET 0AFERLANSRIEERERZERRITEIET
. BREMBEDNSH—RY ORAFET DI ENTED O, ik
LEER{EERERIED—RYA VL=V a v MEBRIELEEEDET R &
NTED,

(BZDERFE)

RIS, AREBAOB_OEBBEBORICEREBROBEREICDOWVWT, H
3. 4R UABHNLEHRET %,

B3Ik, AFEBAOE_OERMEORKILERERRBOREHEERT 70O
—Fr—h THhd, H4ld. ARBOE-OEBEHRERORIEERBEROS
EHEERERETZIENTESS | CREZEOHBEENTH S, M40
SiCEMEEET k. M20DS | CEELE 1 tAROBREELTWVWS

AFEPOE_DOEMPREBORICERERBROMEFZERF. HAHE3 (a
) IKRT &I, MRBE4INOBERRKICEREMA S ORAENRES4
DORIBEIC, Tadf, H—RYOM RUO7x/—ILORELZEE THEY
LRI



WO 2019/171901 7 PCT/JP2019/005388

[0030]

[0031]

[0032]

[0033]
[0034]

[0035]

[0036]

[0037]

RICE3 (b)) IKRTLIICHETHEL, MEIEALEDZT aClRlL
L. BET 2, ThildY. BFRICEREMH 3 OFREICKIELY VFILOD
KIE10%2BMTd&EHIC. REHR4DORAIEICH, k1LY VIILDRE
10" 2T % (K458 .

RIS (c) IKRTEIICHRRETERS D LEICERER (Boxz—/n) 2
=ty N3 B,

RICE3 (d) IKRT &I ICHREERS 2 IMBABEL5NICEET 2.

RICES (e) ICRTEDICHBRTES TEANBTHIRNICERET 5,

RICES () IKRTEDICHBBERINEEZEF XL, FIEDEANICKR
50D, BT 3, CITHEBERINIE. 7IITVFHR. BERFTHSRSE
ICTBIENTED, TOEXRBEIF2000CHE, EAIE100Tor
r (133hPa) UTF&ETBIENFTFFRLW,

RICE3 (g) IWRTEDICHELRICLYS | CEER (RRER) 2a
DEREITD.

REICE3 (h) IKRTEDICREENZ LFTHREZILED., RREZEFL
L. BEEZBR4ICTFTHINT 3,

D& BEERETHNE,. BRRIEEREMHNORARTRERESED
WNEEIC, RIESVHIL (TaC) OREEFRKLEIC, RICERERESR
REIEZZET. BERMBINOA—RYORIFHET Z2DEHE &N
TEDZEEBIL, FRARERRBBON—RUHARML LT, RERPDERE
BOFICA—RYDBA I IN—a v ELTAS>TLEICEEHLET S
ENTEDD. ARLERIBERBRIEHA—RVAV7IL—Tardtdy
MRMIEBIE LEEDETEIENTE S,

BRHE. COBZOEBEHREICEVWT, REBHFNEICET aCOREEF
& L7ed, BERICERREMHORAICT a COREREEHK L I X TN,
MRARREICEILT LEEHRT 2RER AW, L. RREHFREICE
BREIELEADPEYD—RYDA4 VI —2 3 VEIIFHITE S,

e



WO 2019/171901 8 PCT/JP2019/005388

[0038]

[0039]

[0040]

[0041]

PR, REfIROLES %R0 TAFERPE LY EKNICHRAT 20, KF
BRIZCNBICREI NS B DT,

(= 1)

LTORREHETERLIAVF (100mm) OS i CERFRERRIE
1o

<&H>
fEfEmER - - - F@m {0001} ELML<TT120>AMICE" W
BER44VF (100mm) @S i CEFRER

REREE- - -2200TC

FEHA---10Torr (13hPa)

FHEE - - - TILTVHR BFRHR
B1ICRTEOBFIR (TRab5, F—OEREHETHBLAFIE) TS
| CEEREHELL,

HELEEFREZNYEHL, BEEICTI I —/\HROA—RVA VI
—2avONHRVELHEY (BE) RN, TORBRREHMEICRT., &
EDHbhbMNBdEDIC. BEMTI TR, A—RUA 27— arvBEN2
A,/ cm2THY., BB ZDEEFULERT, A—RVA 2 7I—YavP
RIBICHEINTWBDHH B,

(EHEHI2)

LTOMREGTER4AVF (100mm) OS i CEESRERRIE
720
<&HE>
fEfEmER - - - F@m {0001} ELML<TT120>AMICE" W
BR44VF (100mm) DS i CEFRER

BREEE- - -2200TC
A+ -10Torr (13hPa)
FHS - - - FINTVHR, BFRAHAR

BMI3ICTRTLOBFIR (Tabb, BZOEBEETHALAFIR) TS



WO 2019/171901 9 PCT/JP2019/005388

[0042]

[0043]

[0044]

[0045]

| CEFREENE L,

HELEEFREZNYEHL, BEEICTI I —/\HROA—RVA VI
—JavOoHRRCEABER (BE) 2N, TOE/REZHMO6ICRT, K
6L BEDIC. REM2TIE, A—RYA 27— aVBENO
73/ " cm2ThHY. BBTBLBREULLERT, A—RVA 2o )—TYa Yy
DRIBICHKEINTWEONH D, £, b2 Tid, EFERF 1 &ERT
HA=RYAVIN=T a3 HRLYBEINRTWVWDIDOHIE S,

(th#fsl)

LTOMREGTER4AVF (100mm) OS i CEESRERRIE
720
<&HE>
fEfEmER - - - F@m {0001} ELML<TT120>AMICE" W
BR44VF (100mm) DS i CEFRER

BREEE- - -2200TC
A+ -10Torr (13hPa)
FHS - - - FINTVHR, BFRAHAR

K8ICATLDAFIETS | CEFREEEL L,

HELEEFREZNYEHL, BEEICTI I —/\HROA—RVA VI
—JavOomRRCEHABER (BE) 2N, TOEREZRNTICRT, K
THhHHOMNBEDIC, LEBRBITIE. A—RVA VI I—2a vEEN25.
618, cm2ThHY., EREHI1. 2I1ICLkRT, A—FRrvA 2 II—Y a3 v
BILEZHEELTWVWDROHNH S,

B, AFERIE, LEERBEICREINSEO TRV, LEERIRE
. BIRTHY ., ARPORFEKRKOHEICEH I NARMWEEEEZEDN
ICE—EBHREE L. ARRMEAMREETZIE0IE,. WHAZEDTH>
THEARRBORMAUELEICEEZIN D



WO 2019/171901 10 PCT/JP2019/005388

[55KIA1]

[553K1R2]

&a R D&

RREBENTEFRICERREMRN 2 FEI ¢ CERRER IR
EREFERERNRIEIRIEEREBROMERETH > T,

S (Ta) OMKREH—RYOMEKEEEHITES L. RIEEK
RABRANORIEEARICEREMBICNEI ., BUEZTVEEL
. FIRBEARIEEREMBEOXRAICKIESY VS (TalC) ORE%E
Bl L®. SRR LANSRIEEREREERRITED L%
B E T oRIEERERBEOEER X,

BIEERRBESIIA—RU I LAY,

BIEERRBEZBOREICEYVHIL (Ta) OMKREH—RVOMEK
EEHIEALAEHEDENEBEI TR &2 E T3 KIE ICEEH
DRICEREERORES .



1/7

WO 2019/171901 PCT/JP2019/005388

[E41]

REAFNOERRILERFRAHEKEIC, Ta DH, h—KR 0¥, BU
T/ NVOBIEERET THRSE BREER RSSO LARICEE

|

(a)

BEESFHRESRNICAE (b)

ﬁf%&ﬁ%:‘_’ ENARARRRNICRE (c)
H%@#WEEE:I;L, BEDRERIREDD, AR (d)
;E:ﬁfﬁ?ﬂ R (e)

BEEHZELFCRAEZILSD, RRELL, BEERAICTFTHA ®




2/7

WO 2019/171901 PCT/JP2019/005388

[242]




3/7

WO 2019/171901 PCT/JP2019/005388

[E43]

BEESNOBEFRLERFAMHRAEMKESROAEI,
Ta OB, h—HRo O, RUTz/—LOEEEZRETHESES.

|

(a)

=im CHEREL TaC 1L, 530 (b)
&E;ﬁ%tﬁ%#ﬁé‘tw}- (c)
EEEE:E’&ET%@%EM:EEE (d)

H?ﬂﬁ-%::’ AN ERRSRNICAE (e)
ﬂ%ﬂé‘rﬁ%ﬁ’éi%iﬁb. FEDEHICRLDD HIR )
;ﬁiﬁﬁ%ﬁiﬁ (2)

|

BEENE LT CREZILD, RERELL, BEERRICTTTHE (h)




4/7

WO 2019/171901 PCT/JP2019/005388

[244]

N 2
|
8 — 2 a
T e
10
100 —— T 1
=3

H—Ro A I A— g VR

2.4 fE/cm’



5/7

WO 2019/171901 PCT/JP2019/005388

[E6]

=R AP — g VR

0.73 fE/em’

BB AT N g SRR

25.6 fiE/cm”



6/7

WO 2019/171901 PCT/JP2019/005388

(98]
FHHCBRERE R REBNIEE (a)
EEEEJE’&E?Q&E%EWI:RE (b)
ﬁﬁs@%::m%ma%mt:aaﬁ (c)
ﬂ%{sﬁaﬁmgigajl;b, FEQERICELDD, KR (d)
;isfﬁﬂ% Bk (e)

|

BEEHZELIFTRAEZLD, REELL, REEZFRAICTIFCHAD ®




7/7

WO 2019/171901 PCT/JP2019/005388

[E49]

Y

106\ []< 107
105

o \ \ /109

/

102
1
i 102
108 ~—| J’mﬁﬁ: | = a
T
I 103




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2019/005388

A. CLASSIFICATION OF SUBJECT MATTER

Int.Cl. C30B29/36(2006.01)1i, C23C14/06(2006.01)1i, C30B23/02(2006.01)1

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int.Cl. C30B29/36, C23C14/06, C30B23/02

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 1971-2019
Registered utility model specifications of Japan 1996-2019
Published registered utility model applications of Japan 1994-2019

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.
A CN 105734671 A (BEIJING TANKEBLUE SEMICONDUCTOR 1-2
CO., LTD.) 06 July 2016, entire text, all drawings
(Family: none)
A JP 11-116399 A (DENSO CORP.) 27 April 1999, entire 1-2
text, all drawings (Family: none)

I:' Further documents are listed in the continuation of Box C. |:| See patent family annex.

* 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
to be of particular relevance the principle or theory underlying the invention
“B” 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
“L”  document which may throw doubts on priority claim(s) or which is step 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 (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

07 May 2019 (07.05.2019) 21 May 2019 (21.05.2019)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

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



E SR EEHE®Ss PCT JP20197005388

A REAOBRTLHoHOE (EEFTF2E (1 PC) )
Int.CL. C30B29/36(2006.01) i, C23C14/06(2006.01)i, C30B23/02(2006.01) i

B. #H&EZITo7nW

ARE 2T o o/ MIRE R (EERRSRT08 (1 PC) )
Int.Cl. C30B29/36, C23C14/06, C30B23/02

B/NBE A OB B TR To - BFICEENs 60
HAREEAFEAR 1922—19964F
H AREAREAFEAR 1971—201 94
H AR EE A 28N 1996—201 94
HAREBREEAFEAHR 1994—201 94

EEFHE CHA LIZET T —F =R (F—F_X— A4, WEICHEH LHE

C. BET L L8050 53Tk

51 FSCHR D B9 %
N7 AY —% SIRSCHRY M OB OE TR BELET D & &%, T OBES L EATOFR FHRIHDE 5
A CN 105734671 A (BETJING TANKEBLUE SEMICONDUCTOR CO., LTD.) 1-2

2016.07.06, =, 2K (77 3IVU—=71)

A JP 11-116399 A (X7 v —) 1999.04. 27, &3¢, 2K (7 | 1-2
7> U—7L)

7 CHOBEXICHLIBTIZEIN TV D, ™ ORTF T 2 )BT AR R SR,
* SIEAXEObT TY— D H OBITATE S 7= 3CHR
TA ] BRCBIEO S 2 SCIRCIE e <, —MMEMKELZ R TT) EEHER XIBLERICARE SN TH - T
Ho HEE & P45 b O TR BHOFEBUIHH
E| ERHFEARIOHES -I34rch 20, ERHER OHFEDOI=DIZFI AT HHD
DIBCARENTZHO (X FHCBED B DTN Th - T, YO A THRE
[L | EAHEERICERZZEE T 5 30U SR O I81T DR SGIESER N BEZ SNE D
AE LI B 20T 57208 A4 1Y) BHCEECH D LR TH - T, UbER e fhod 1 L4
HICER FBEEA) o3kl D, BEEIZL S THETHLHEERI
O] HBEIC L B8R, R, BREFEICS LT 5308 Lo THEBERNEEZLNL LD
P ERHEEARTC, D OEBEECTIREORM L o & A—7 0 773 U —3HR
EEEaErs T LzH ERSFRE s O34 A
07. 05. 2019 _ 21. 05. 2019
ERSENEE 0L /R N Th BWHITHEEE FEROHDHIEE) 4G | 9277
BARERZFT (1 SA ] P) - -
HE£S100—8915 CL
HEAHTREXENPE=ZTH4% 35 EEEE S 03—-3581—1101 H#HE 3416

BAPCT / I1SA 7210 (HE2~—) (2015%#1A8)




	Page 1 - front-page
	Page 2 - front-page
	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 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report

