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er is significantly reduced. This ground substrate comprises an orientation lay-
er that is used for growing a crystal of a nitride or oxide of a group 13 clement.
The orientation layer surface that is used for crystal growth is constituted from
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TR AA a material having a corundum type crystal structure and having a larger a-axis

L, 7=-» DD length and/or c-axis length than sapphire. The orientation layer contains a solid

(R R— solution containing two or more compounds selected from the group consist-
EE _gg;;zz:_ [— IIIg of a-Al, O3, a-Cr,03, 0-Fe,03, a-Tiy03, 0-V,03 and o-Rh,Os5.
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o FIZIE, Y747 cELICa—Ga,0,5KETZHE. Y7747 (
a—A1,0;) Dathk (4. 754A) £a—Ga,0;0athRk (4. 9
83 A) 14, BRELY., COENBRRMBOELZFEREL>TWS
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VI FPEBEMHT 2SI ET. REEMERT 5 EABMEINTWD, HIXIE
. FE4EEFEk 1 (Applied Physics Express, vol.9, pages 071101-1~07110
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DEHICAVWONZEAEZRA. UXEREICH T SEARM (EB61) A
BEICEREIN, SmEOTHAERZRHTLICEICHD, T, AER
ODHOERIE. ZDL D QR THMEROREAEERHTT DI EILH D,

AFEPO—REBIRICENIE, 1 SBETROZEEYXISBIEMOBERRRD
DICAWONZEME%mA L THERTH > T,



WO 2020/194802 4 PCT/JP2019/038594

gIECECmE DRI RERICHWVWO N2 AI0OFRENL, Y7747 LY EK
XV aiRRY/ XIEcBRAET2IS5 VY LRGREEEET BT
BRI THY,

BistEc@mBEBA. a—A 1,05, a—Cr,05, a—Fe,05 a—Ti,
Oz. a—V,0;3 RUa—Rh,0:;00RBEMNOERINZ2EULZS
CEBRAEZET. THERISEHRINS,

[0012] AHBBOMOEKICENIE. IR THEROEESEZTH> T,

YO 7ATEREERTDIRE,

RIS 7 74 PEIROKAIC. FOadiRRE Y/ XS cBHMENY 77147
FYREWIS VS LUBRBEEZET 2B, HEIWVERLIEICL>Ta
BRREY/ XIEcBHMRNMY 774 LY ARZVWIAS VI LREREEE RS
MR E SRR EBETERT 2 TR E.
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FAEERT HHDOIRE
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AFERIC & 2 THERIZ, 1 SETROZEEMXIZB Y OBRKXRD -
HICAWLNZEREZEA L THERTH 2, Tabsb. O THERG
. EBAELIC 1 SETROBIM LB TR I N2 HLEEB A SRR
RIEZLHICAVONE, 2T, 13KExHRIE I UPAC (ERBRMIE -
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IBERETDZIET, TOLIC, Bhi-RE., BICEAEICEBNAFXEHE
BaWMd 5 ENTREERS, $AabL, BABLICFESEEEZEKT S
B, FEEBOBRAMIERBOBRAMLICERM LD ER2, Lk
DNoT, THEREZBEOELFEALEBNE T2 &T, FERELERARKS
THIENAREERD, b, EERBIIZHERYEYS M /ER (ERAMD
ETITNERBROES) THo>TH L, BERTH>TH LW, BEEBED
ZiEmOBE. YA A MAAE (TALLERKEICH U TEBICHATIT
SNEMCERE RO E LicBEERAM) k> _#RmETHd I &
MNEFE LW,

BEmEDHENRICAVWO NS loxE (UUF, BIC IRAEl Xid A
BRE] &WHZ&EDRHB) . Y7747 (a—A1,0;3) FYUHBKREL
aERREV/ XiEcBRE2ET 205 VS LBEREEEE T 2B THER
INTWS, COLDICERNEORFERZFIEHT 2SI & T, TDOLICEK
INZZEILRDIFEHRERORBRERMBEE LLERBT I ENAREERD
. Thbhb, $EXBAENT 21 IETEORILDIE. TOBRFERLY
7747 (a—A1,0;) FYKREW, EE, FREKRT1ICTTLIIC, 13
BTROBIENTHDa—Ga,0;1d. ZORTFEH (a#iRERUV cH#IR)
Na—Al ,O;DBFEHIYKREN, LEN>T, BEOEBORFEH % o
—A1,0,JYRELRBBLDICHET 2 &T, ZORABLICHERE
AR LIZEEIC, FEFBLREABORORTERD I R~ v FHNH S
N, TOBR. FBEBPFOBRREMERIND, HIZIE Y7714 70
CHIKNLTa—Ga,,0:;0’HEINZHZEE. a—Ga,0;DERAREDIE
TR (a#fiR) 774 7LUKEL, 4., 8BDIATYFHH B,
ZDH, BABD atlEsa—A | ,0, LY KRELAZLDICHET S
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ET. a—Ga,0;DBROERRMEIMERIND, Y774 7OmEICH
LTa—Ga,0:;REINEEE. a—Ga, 0, 0DERAEOKBFE (c
HRERCadiR) YT 74 TLYKREL, cBRIZNI. 4%, afiRIE
WA, 8UHDIATYFIH D, CDH,. BEEHBOcEHREVadiRE o
—A1,0,JYRELBBLIICHETZIET, a—Ga,0;DEFODH
EREMERIND, . 1 IETROBRENMTHZGaNEH T 747
ERFEROIRATYFHAREL, Y7714 7O cEICH L TG a NARKIE
Ih2BE. GaNOEANAAOKRTR (afiR) KRENICKEY I 747
LYKREL,. W16, 2%DIATYFHH D, DD, BEEAED adhiR
Ha—Al 0, YRELAZLDICHIETZET. GaNEBFOHESR
FAAMER I ND, ChICHLT, CThoD¥EFRBET 774 7PERLICE
BERT &, MTEBDIZAT Y FITER L THEFBHRICISADFKEL
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(I-V203 4,949 13.998
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BEEd, BEEMEBRY 774 PERORAICEXINDZENEF LW,
T774T7EREEKTZ2a— Al ,0:@35 VY LEERBEEZELTHEY
RABZIS VY LRRIBEEE T IMRTER TSI ET, TORSE
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vy FICERYT 2ERRMEARABFICELZ2DA’MHIINDG, ZOR. B
EEFORARMMERIND &, TOLICHHRINEFEFRBF DGR
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O: D0 LRBZHENLBRINZ 2EBULZEVCEBREEZEC I ENMFFE LV,
FRERIIIRTELIIC. ThoDMBHEa—A 1,03 & Y REVWRERTER (
aERRV/ XIEcER) 2#8T2&EHI10. FBEBEERT S 1 3KT
ROEEMPERILY THDGaNPa—Ga,0; & EBMEFERITNX
E—T 27, FEFRBRORBRRBEEZDRNICHIFIT 5 2 & D AREICK
%, TO&HRERGE L TERIEEAFCRARBERHFOVWTNTH>T
LW, BEREERENMFE LY, &E2AT. EEREIRIS VY LRGSR
BEEETIMRTERINDZEDTHID., THUADHMERDDEE%
HEBR T 26 DTl

BICHFFELWRBEEIR. a—Cr,0,E@#HHEE0EREE2THET
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BP0 aRIZ4. 7T54ALYKRELCE, 157AUTTHY., &
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O0~5, O00ATH?, F. EREOHERRICAVWSNZRIOREIC
BI2AS VY LERREBEEETI2MBOcH#HRIZT1 2. 990A4LYX
{13, 998AUTTHY. LYFHELLIXF13. 000~13. 80



WO 2020/194802 8 PCT/JP2019/038594

[0021]

OATHD, ILIKHFFLLIE13. 400~13. 600ATH3, EM
BRED a#MREY / XiFcEHREZIDL D RBHEANICHET S & T, *
BHREZENT 2 1 SHEITROEMIIELY. Fila—Ga,0,DRF
B (a8RER U/ X cEIR) EREFEI D EHMAREICR S,

BEEEDEIIE, FFELLIE10umllE, LYHFFLLIF40umlE
THhd, EXOLRIFFICBREINSEDTIFAWA, HEMIZIF1000
um T TH2, EMEEMOBIERE LTHEATZHEIE. NV RV
THEOBRAISEABIREICES THE L, fIZIEEI T mmETE LW
M. AR MHLBERTEAZAEEI2mMmUTITHS, COLHIC. BEEE
ZEEL TR LI >TH, EEMNERAOCRKSBRMEEERET 52 &M AREIC
8%, Y77 ATERLICKRAEZERT 255, Y774 7EREKRQE
ERFEBNETERY., ZOHR., ChHoORMA. TALBEABE T
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AREMBORAIZTEL LAVWD., BEBERLAWV, fIZE. #EIE
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cm2&ind,
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DaBliREV / XIEcHROERIF., 2. 5RULEITFELL. 4. 0%LL
EAEICHEFFE LW (COEDLERIFFICRESI NAVWHAABINICTIE15, 4
AT THD) o DD, BTFEHDNERZERLIC. RA’ENINL
KRBT, BREEXEEYM /ERE LR -HERBZMMT 5 &N TE
%, D& D RIERMEMKMEEIZ. BBT 5 FTHEROHEICEWT, 77
1 7EREEMRIERAEEZ1 000 CLULOEETRNIET 52 & TEXRT
B2ZENTED, RO, COLOBEETRUIETDZE, I 74 T7E
R EBARMBABORETRIGHAEL T, 774 TERPDA | i HEC
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MINPITWVeH, EWARNFELWL, LA > T HERENRBREOE S I
CEFFLCRES  umBE SYFFLKE20umUETHD, ESDLIR
iE. BICREIN D250 TIEAWVWSA, HEKITIET100umUTTHS, £
7. TOOO CULDEANIE%ZITH & T, BEmEFRAICEET 2EHRRM
ERMIERTZENTES, COEBRIEENTIRBRWVWS, FETOHR
RIBICE > THRERBEILONERMEEINDHEEZTWS,
AFEPEOLYFE LVWEFRICLNIE, BEES. REEICNET S, E
IHMICHBRDIRE L TWBERETERTG S, REANSRINET 2. E
IAMICHRHOI BT 2EREREEE 25T 2, MREEEEE E. &&
BLTHEOSHELEOZEN 1. Oa t %RBELDBEEHTH Y., ERERS
HEEREBTROSELLERDOELI 1. Oat U EERZEEERET,
BIZIE, HRZ EBE & ERERERIEUTOLIICLTRET R &ENT
X%, 9. ELBEONEAN %R L. ERBREMNEOEROD 1 O&ERT
IKBWTIRILF—oRBEXIE2H (EDS) 2L, REShEEET
ROSBELLE (at %) OFHELZEET 2, RIS, RANSEIHMAIC2
umBEN/EED 1 OBFICBWTEDSOMAERL., EX2 umiiaT
DEBFLLE (at %) OFEHELELET D, O, RAEEI 2 umithx
TOZELEOEHEEZLLR L, BREINAL2TOEBTRD I BAARLE
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