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10p-N322-1 HECESANES KT LIIES WHTFBE (2025 BHASE RAFr2 /82 &FYS4Y)

4H-SIC ITBE TS BFHLUVEADEER FY 7 MEEDREKREFKE
Temperature dependence of electron and hole drift velocities
under high electric field in 4H-SiC
RABRRL Ol X8, R &, =L &K, &€F X#BE KX (g5
Kyoto Univ. °D. Fujioka, R. Ishikawa, K. Mikami, M. Kaneko, T. Kimoto
E-mail: fujioka@semicon.kuee.kyoto-u.ac.jp

KU 7 NREEIE, P8R PR ORI A W R VEE T 5. 4H-SiC DIKERBEELIZS
WTIHINECEEME SN TX[12]. T0—F, SEBERRY 7 NEEICET 201, 20
BERAEZED, RELTWA[3]. ABZETIE, cfiliim, cifEhmickit 588 L OE
LRV 7 NEEDIREREN 2, o F 7 2 2 AFEIC K0 JRWE R (1-200 kKV/em) TRAM L 7-.

AWFFE CHW - FEFE O 2 X 1(a)B L ROICRT. RU 7 MEEORITMEZ G5
7eolz, KU 7 FFAD c #Hm( o)F L e MiEE T M(L o) & 72 DK% [6— D 4H-SiC(1120)
TEXF VY VE RICERILZ. RU 7 MEO R—Y 2 Z7HBEWND, NalE, nB(EF)DOBE Np=
5.0x10"5 cm 3, p B(EFL)DHE Na = 1.0x10 ecm 3 TH 5. BED KIS NFZATFROTY o
a7l Eﬂﬁuéhéio 3 %%:VE;@L ZOEEFET EEREZMNETHZETRY 7 MNEEDE
SRR (Eoriage AT 2 FFATH L 72

FL72 5 IR (300-500 K) THIE L7z ¢ BT 5 7 %%ivmﬁ@h)7%Lf@Em@%
f%%lm@kio@_rﬁ Epridge = 100 kV/em (2B WTC, EFO KU 7 M#EEITISIEAEF L T
WABMN, ETIEHoefafziEld T /e o7, ZHUTIEFLOKENBEN L 2VE %@muwf
HV[2], NV 7 NHEOFNZIIAFEOWME L EREGHE LI BmERANERINDTZDTHS.
.3k&mw%ME%m BITLBEBTBLOEALD NY 7 N#EEOREKRFEEZRT. B0

BRRY 7 FEEE(va100 kvem)lE, 300 K 235 500 K 12737 T 1.6x107 cm/s 7> 5 7.9x10° cm/s £ T
TL7Z. ZORTIREE EFICHES 74 7 VEELOHEKRITERR L4], Z D vai00kven @1&T¥(leoo
/em(@400 K) / v 100 kviem(@300 K) = 0.73)1%, SilZk1) 5% %@%ﬁ%J7b@f@ﬁT$&
RIETHDHI5]. /e &Ll cDfERELETHE, EFOEEBRRY 7 MEEX FEHHITH @
4H-SiC IZBWTE G2 R TIRERBEER] L 1T R R TH o T2, _ni *ﬁﬁfimi
FNF—BFRFZFLIML, EFO R 7 MAMEREMEOANERIKG L7 25729
T H[6]. EFLD va100 kviem 1E, 300 K 735 500 K (22>31F T 4.0x106 cm/s 725 1.1x106 cm/s £ T
TLTEBY, ZTOKFHRIL028 THo/z. b L7k 91, EAATIERY 7 M #HE O A3
DB SN o2 2B ETH L, ZORTRIXMEERNBHELIZHE PRI TV 5 TR
N5, FEER, 4H-SIC BT D c i FmoBEI L, 300 K T 82 cm?Vs, 500 K T 26 cm?Vs T
HY[7], TOETHEIT 031 &, AR TEONTZELITIEIT D vai0 kvem DI FREIZIE—HK L

Tn5.

[1] W. J. Schaffer et al., Mater. Res. Soc. Proc. 339, 595 (1994). [2] R. Ishikawa et al., Phys. Status Solidi B 260, 2300275 (2023).

[3] L. A. Khan et al., IEEE Trans. Electron Devices 47, 269 (2000). [4] H. Tanaka et al., Mater. Sci. Semicond. Process. 173, 108126 (2024).
[5] C. Canali et al., IEEE Trans. Electron Devices 22, 1045 (1975). [6] R. Ishikawa et al., Int. Conf. on Silicon Carbide and Related Materials
2024, (Raleigh, 2024), 21A. [7] R. Ishikawa et al., J. Appl. Phys. 135, 075704 (2024).
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Fig 1. Schematic illustrations of the test Fig 2. Relationship between drift velocity  Fig 3. Temperature dependence of
structure for measuring (a) electron and  and Ebridge measured for (a) electrons and  drift velocity for electrons and holes
(b) hole drift velocity. (b) holes from 300 K to 500 K. at 100 kV/em.
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EFREE SiC ICH1T3
LI RILE—2F T 3 Si BERMEMLDORT
Detection of Si-related defect levels with close energy positions
in electron-irradiated SiC
FABRT! OMI) LR ZAER!, =E&BK', AKIEHR!, 2F HE'
Kyoto Univ.!, ©Kotaro Yamanaka!, Kyota Mikami', Tsunenobu Kimoto', Mitsuaki Kaneko'
E-mail: yamanaka@semicon.kuee.kyoto-u.ac.jp

BES - BE  4H-SIC FICE B ERRRMSTFET 5. T SICHEK T 2 EOWHER O i,
HEFE L EBONA»bALNTED, HiiEIIBLWTIE, 2L —MENIEFITEY
(~ 0.01eV) HEDIFENEMIIRE I N TS [1]. flir, FEERWHRE & L TIX, Deep Level Transient
Spectroscopy (DLTS) %= F & § 2 @EREMNIDBH WO T E 720, TXIF —EEKNT=DIZ,
DEEL TRHTE TOWRWEWENAZBIFET 2 e Tldh 3. FELIX, HEWENHGiDZDHD
W7 BERRMRITFEE LT, XM AMEZHMAH L FEZRELL 2], 96, B2
72 n B 4H-SiC AR S B o N BEARESICN U TIREFERE#EHH L2 24, Ec-0.3eV i
Iz Si BRI SR T 2 BB DRWEEN 2 H L 72D T, Wi T 5.
WEER - BER n A 4H-SICHER B n BB (Wp 24 x 100 em™) 2lEX R EZHEL,
BTS2 1T o 72, BFROMMEL 2L F —13 116,400keV ¥ L, 7L RFZFNRZER 4x10'6,
4x 108 em™2 ¥ L7z, BTHREET., a2y M F -8 Ni) BXOA—3 v 7 EM (Al 2L,
EEREHEEZIT- 7. BIERMNZ 0.1s, HIEREX 100-300K ¥ L7-.

DLTS A7 b %K 11ZRT. 116keV OB F#i% B L7 RClE, 200K i -2 6h
%. 400keV OFE FHRZ RS L72ERCH 200K fhic¥— 2/l o 223, ZDIIRIIENFFTH
52805, TOE—2I3EBOY -7 THRINTWEEZILNS. 116keV DEFRETIX C H
FDAD, 400keV OEFRRTIX C T L Si RFNADBENT 578 [3], FiRD -2 DZEIE,
Si BEREDERIC X 2 bDTH 2 & FHINS. 400keV DE FHr% RS L 723 kHC BT % 200K
3D EERE(E ST Laplace DLTS A L T — 7 3Bt 2 il A0, RAETH - 72, KT, &
BOPERLILANA AHEZRAH L BEEERNTFEZEH LR ZK 2 1TRT. Zhasoi
X, MEREROEEIHiE DT —~<y T LTRLESDTHD, OBNEWVIEHERBEH NI &
ZRLTWS., MEREBREREOBRIEI 7L =X ay MZBWTERE R S2H, KPics
WTERR IO L2 aOBEWE DB ENER IR T 5. 116keV DE FREZ IR L 723K T3,
DLTS A7 FLIZBIF 2 200K [(HEDO Y — 2712553 % 1 KDOE (A) DHEZRTE 5. 400keV D
TR E FRET U725k ClE, X 5123 ADERR (B, C, D) HERTE, Zhoid SiBERICHK S
BIRVENTHEEZOND. THHDERVEMNO T 3 ILF —EFH 0.05eV £/hx <, DLTS &
COBEFIETIIMEATEETH o - BRI WEMN Z R TE 2 WR 5.

[1] T. Kobayashi er al., J. Appl. Phys., 125, 125701 (2019). [3] H.J. von Bardeleben ez al., Phys. Rev. B, 62, 10841 (2000).
[2] i A, 55 72 BUSAPEYE 2B EMEES, 14p-K402-3 (2025).
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Fig. 1. DLTS spectra obtained from the Fig. 2. Color maps of posterior probability densities of time constants extracted by ap-

4H-SiC samples irradiated by electrons plying the Bayesian-based method to the 4H-SiC samples irradiated by electrons with

with the energies of 116 keV and 400 keV. the energies of (a) 116 keV and (b) 400 keV. The Arrhenius plot of the time constant
obtained with conventional DLTS is also shown (O symbols).
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Distribution of nitrogen dopant in 4H-SiC investigated

by a Laser Heterodyne Photothermal Displacement Method

HIRFRT !, £4TK?2

CFRHE Wik, M EX? Bl BE!

Univ. of Miyazaki', Nagoya Inst. of Tech.?, Kouyou Harada°!, Masashi Kato?, Atsuhiko Fukuyama'

E-mail: hn21283@student.miyazaki-u.ac.jp

1. IICBHIC

4H-SiC 1IN RF¥ v v 7 (Eg) 2% 3.26 eVUI
DIA RF vy 7PRERTHY  SIIZHATEH
Mt E CHEEN TR Z R DR A A v T
TINHEETH D Z LMD L AT —F 3o
AMEFE LTHER S TW 5, n Bl Sic ofER
IFER N) F—=7 N Th L0, NIRE
DA —PEA B - BRI O AR ) — & A 5
HL. T AMERIEEOSE F 0V 2 FiF b &5
bbb,

Z T CAMIZE T R & v U 7 DIEFR
Bfa O~y JHENARRRIEA~T v &
A VHEENT (LH-PD) EPZ AT 5, [k
IR R A T SN 2 BUC K HREA
frxk~T & A o FWFHT LY BRI
EHR D 720 N BSERT D AL 24T L
ToHEFOTRE A 2 WL T & 5 AIREMED E Y,
XY, 4H-SIC DN F—s32 3D
MR ZERD STV ECHEEFT D2 LN
RTE D,

2. RN & EBR5E

AMFFE T U723 BHE, il 4H-SiC H
flidn AR 26 20 mm AIZEID L7 D TH
%o JEEE 350 um T Si [ (0001)D (11-20) J5
rﬁa’ 4°0ff (£0.5°) THESELLDOTHD,

HEERMIN F—70 n BT, HZEXEO—D
ThDH~A 7 a3 TEET 15 #H/em2Ril T
» 5, LH-PD v » &> ZHEIL 355 nm DY
LR L— Y — (B8 132.7mW) ThbEZ L,
D& XORMEN E% 632.8 nm D He-Ne L
— =T L7, BEF=IRTITV, 8 mm
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Fig. 1 Surface displacement mapping results
of 4H-SiC.

v BT ERE LT,
3. EBRERLER

Fig. 112 4H-SiC @ Si i ORF AN~ > v
VO RER R, K 1 mm FRE DR 2 b OfEiR
DG — 2 PR RIS STz, B A
rXH72 C @CTHIELZE Z A, [FAREDORER
BAHNTZ, BT, EZLL TR0 808 nm DK
L—H—ThhEE L7e~v vy B ZIcbEnizk

B, AR ORI 4H-SiC DN RIEERIC
BIfR L7 FERIEHRE A Tl < N DSBS 5
RHHERLIZ 1T DIEFIHAES Th D e
PES @, DE Y BN D N DAL — )
R S AT, MAEER DR A 50T 2729
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[1] R. Weingartner et al., Appl. Phys. Lett. 80, 70 (2002).
[2] T. Harada, A. Fukuyama et al., J. Appl. Phys. 131,195701 (2022).
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10p-N322-4 HSOEG MRS RS LIRS WRFBE (2025 BHAS REF v /82 &4V F1Y)

B AH-SiC OERFEERRICE T H5HRAFREREIC K S NN (BB

Control of gas supply for reduction of Np-Na in closed sublimation growth of fluorescent
4H-SiC
CMREE ', MDIBAET ', M)BFEHEE ', FERE 2, HKRHE?,
W. Lo}, EILE !, FrRgth !, S8RE!
1: AWK, 2: EQE TRY a—>ay (K) ,3: BAAXE
OT. Ban', A. Hashiguchi', N. Takahashi !, E. Akazawa?, A. Suzuki?, W. Lu?, S. Kamiyama', T.
Takeuchi!, M. Iwaya!
1: Meijo Univ., 2: E&E Evolution Ltd., 3: Xiamen Univ.
E-mail: 243428036@ccmailg.meijo-u.ac.jp

[ZT®IZ] B N 2RI L7z SiC (308 SiC & M DAP FEIC & Y B — 27 &% 540nm D7 &
— RRAGEARFLND B, H0 SiC OFR=m Lol-o, B RENA) & N R (Np) & KK A
SRVEEETHEREICL, B RIKTOERNTH 54— =BG 2 Msl 4 2 72 OE# O B H
BT IR Np-Na Z AR 2 MR & 5, AWFIE TITIT A FEEIC LD FRICEA L7 Ar, Np U A&
DN £V No /3 HEEZ LS Na Z I SE I Np-Na 2RI T 5 2 & TaEfesh R bz M -7z,

(BT L] ST H-HERIC L 0 3B A AER L7z, SiC RUBHEZ A dh SiC, IR IE 4H-SiC HifS i 5K
F—=r30 b Y = 23K BN Z 2 Z AU L7z, No A& % 50 scem (Z[EE L, Ar W A EZ 1.8
slm, 1.9slm, 2.0slm (ZZH 252 &L TN DELZ LML 324 Pa, 308 Pa, 293 Pa lZiE L7z, plRiR
BEIE 1840°C., ARE 11T 12000 Pa, AURWFRHIE 3 REEIICERE L7z Na o Np-Nald, ZA LI PL E'—
7 W RB p-PCD VEIZ K W HIE LTe B~ A 7 a i Lk SIMS #ER A e U CHEE L7z, p-
PCDIFAEMLTeF Y VT DTA T HA La~A 7 i RORRZEANORET 2 FETHD, PL
BIEIX, 325 nm @ He-Cd L—H—% H 7=,

[#5 5 & B £2] Figurel 12 TO PL A7 bV AT, No 3 E4A 324Pa b 293 Pa £ Tl S €5
Z LT, PLARFEIIHI 10 £ E L7, Np-Nald 1.5X 100 em? 205 3.0 X 10" em™ £ T LTH Y, PL
SO BIXA—Y = HEADIH SN LI AR TH LI EEZX LGNS, 2 TOREHIIBNT
LY 2+ I T E D IREERH D . PLEREDOIIM L2 Enn, BN/ mELZEEZ LN
Do —Ji T, Nald 1.0X 10" em? 705 7.0X 10" em™ £ Tl L7z, Na OWIE, 20 A BN EL L
THHRORENME T L7272 2 e B2 0615, No EDWAIT LD | Np-Na ORI & 2 EFotahs
JERFEBLULA Ny bIRD LTBD . AT SR BRIENKDE | e
NDTOLEELLI R, 5%I1F. Na 2D SETIT, No-Na 2R S
W OMEFRTEEHET DVLERD D,

308 Pa
——293 Pa

PL intensity [a.u.]
w

(&% 3] 2
[1] S. Kamiyama, et al. j. Appl. Phys.99, 093108 (2006). 1
[2] W. Lu, et al. Scientific reports 7, 9798 (2017) 0
[3] D. Tanaka, et al. Materials Science Forum 1004 (2020) 300 400 500 600 700 800
[BRFE] AWFIERREE O — ISR « RNLRPMIE T 7 07 ¢ v R ¥ wavelength [nm]
O L > CE ST, Figurel. PLspectrum
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10p-N322-5 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

4H-SiC @ BPD BRI D 1 DI HEER E LB T 2 a3t
Investigation of conditions of 4H-SiC closed sublimation growth to reduce
BPD density
O 2B+, Hff EEE,' R B, JRERE $hARSE, WLu®, kil &, B8 RE, TR #id,
143K, 2E&E =R U =2 —3 3 (80, 3 : B KF
OA .Hashiguti', N. Takahashi', T. Ban',E. Akazawa®,A. Suzuki®’, W.Lu’, S. Kamiyama',
M. Iwaya!, T. Takeuchi?,
1: Meijo Univ.,2: E&E Evolution L td.,3: Xiamen Univ.
E-mail: 253428027@ccalumni.meijo-u.ac.jp

[ITUoiz] AUk, EFRE2ILPM LT 4H-SIiC X, DAPHHEIC KLY B — 2 EN 540 nm O 7 v — K
R RIBOFENART FANFLND, ZiUE, 306 SiC LT, N—F A& & %45 LED &A1&
PELZLICE > THHEAER LED 2RBTE 2, L LREABEMENZ E0RERE LTHET b
%, T I CRNRIHELY 5 2 5 KK ESEA (BPD) ORI A Mt Lz, AL TIE, MESRMETH DR
RIRE L REIESI D 2 00D /RT A —42 (& & BPD O#Ifil 2 #a Uiz, REREX, REZE TS
CRIERE AT v TOPYHAEELT Z LN TE, RRENZ, FEREZMETLILNTE D, RNTA—
F e DB L LTAT v 77 n— Rk ffifi s o 2 LA TE, RERENR 2% & BPD O#)
FNCEEN D EEBZ N2 TH D,

[EB7IE] 0k SiC i1, Ar REAS Tl #EIC X 0 iR &7, EBREMIT, R 1R L,
FHROTIX, EEIDY 12000~45000 Pa O ¢ BPD %5 OJE A HEZ T, EROTIX, EIR
£ 1915~1980 ‘CO#ilH T BPD % D EEARFIEZ T~ 72, FtkiE, 540 COREL KOH THJ 15 73— »
FrTTHI LI Lo THAEE L RDT-,

(B Al R Al OFEFAR DERAL 4 2 F87 L 72, 1em® O H1(Z BPD : 87 {8, TED:4900 {&,TSD:1400
DENEENFIEL TWAZ AL, ERODZ T 75K 1ITR LT, 1 BENRELS 2D L
BPD 2MEJ9™ 2% BPD % O RIE R 2 R T 2 LV Lz, REEINEL DI TAT ¥
T7u—REPHERFENTETEDIEEEZbND, FROD I T T7EM 21T L, B2 BIRENREL R
B2 T BPD HENHINT AHAEA ROz, Ziud, BELZE LT E2olIl A ERNl L TLE
ST ENFEREEZEZLND,

1.0E+05

#1 BEEAEZ—> 10405
E® HREE ['C] HEEN [Pa) ~ . -
§ voev0s - * 5 10ea04 ; .. ®
@ 1940 12000~45000 & E g - L 3
# . = ..
e &
108403 . g 106403
@ 1915~1980 78000 . W
1.0E+02 1.0E+02
L] 20000 40000 0000 B0000 1800 1820 1840 1960 1980 2000
\ MEEN[Pa) HRERE )
(25 3k] 1 ARE£1940 [C]DBPDER & REN DBi% E2 ALREH 78000 [Pal @ BPDEE & AR REOMIT

[1] S. Kamiyama. et. al. j. Appl. Phys. 99.093108(2006)
[2] W. Lu, et al. Scientific reports 7, 9798 (2017)
(EEE] AWFIERREO — T SCRE - FANERFEIE T T 0T ¢ v 7 HEORIC X - THEM S vz,
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10p-N322-6 HECOISAMITLAKELHMAS BETHE (2025 BHAS REFrY /R &AVFY)

I 4H-SiC @ IQE RIE & LED 7/3A RILICBAT SR
Study on the Internal Quantum Efficiency Measurement and LED Device
Fabrication of Fluorescent 4H-SiC
OEGER |, SR R B VTN | AR RE
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[IZUBIZ] BBXUIN % SiC 12 F—E > 7 L7k THOE SiC) L IFEI, R 580
nm OFNZRT, S HIT, ZORMEICHBRILIEZ AN Tz Yy F o 70U 2 &
T, A= RA@NHEE I, KVEEETH DR 460 nm ORI/ HN DL, T O
)t SIC & AR—F 240k SIC ZMAEDED Z LT, JAWREIEARY M afiomEearA
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2% (IQE) OWEFIEDHESLZITV, I Tl Hr%s LED 2 5 de A 7 U » K
LED 7 /31 ZADIEEFT > 72,

[328r] AR T, T ELEEZHVWTBEBION 2 K= 7 L, #% SiC % 1E
FLUT, ZORBRICKH L, BIREE 1| mA/mm?, SOSKRE 12 Rl O 54 T CRtmi b s
ATV, RN—TF RABER LT, £D%, 7 AW E SRR E LTI &b, #FH -
MBS 2 N ClEfRds K ORI OBRE 21T o 7o, fEEMRIRER, 3OBHTR L TR 355
nm OB L—H —Z W DERN TO=RIL Y + by I vt A (PL) JIE 2 %M L7z,
4Ot SiC DI ITHRR T 2 N EF RO R M & | JihE TR KA ORI 21T - 72,

(iR 4 1, SRR E R EIZR1T 5 IQE DRz /R, BhEIRERE 0.1 W/em? (2
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LAV =HEEEZROT I ENAITHD LB IND, Fio, @ SiC IXHEEERA
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Effects of Ammonia Pretreatment on Formation of SiC Coating
on Fe Substrates by Thermal CVD Using Vinylsilane
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LZUDIZ)RALT A 3 (SIO) 1T EN M & - BVZ EMEA R D, SR EmORER A M Ths.
FexlIznET, BRiBMATHOE =L 2T (CH.CHSIH,) % W= BV 25 R R 1% (CVD) 12D,
IR T Cu Fi EIZ SiC A TE AL ATRE Thhh Z L&t L C& 7. — 5T, Fe HK | ClE SiC O Ak
DERRIAVT, fROVICT I — R EPER SN DI LR L TWARL ZIE =L T Fd Si
M Fe LRUGT DT ETRDN, LT C BTN T 5720EEZ 6D, £ CTRFZETIE, E=L
T AZED SIC HEIETE AT NHATLERAA TV, Fe FitR b~ SiC D iz il 727z .

[ F280 51 IFe Fap b~ SiC FREARELIZEN CVD % FHV =, BRIERTORTALEEE L C NH; (100 scem),
Ar T A(200 scem) Z AL, 60 73LERATToT=, Dk, B =/L2 T (2 scem), Ar H A (200 scem) &
T SiC Filii% 60 431772, BRI L 750~950°C, Al E /1% 50 Pa EL7=. Fe HARDHIE X
99.99 % Tdbhb. UV T2 WL I & 325 nm)IZL b EfsE AR BE DR A1 T - 72,

[FE R B L OB ZEFig | ICRIRIREZED SiC a—T 4> 7 RiED UV 7 ATV ERT . 3T
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7o, ZOZEE, TR AEE TR A BRI L COD I EERIET 5. Fig2 IZ UV 7 AT NUNBHE
HEN% G-Band/Si-C LD REIIR R A2~ 2O b EIEIEE G-Band DR INEA LT
HILENHERTED. ZNHDOFE R, Fe ol EICNH; (XA U T B A 42 LT Fe & Si D
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(&% 3CHk][1] T. Doi et al., JJAP 57, 01AE08 (2018). [2] T. Hasegawa et al., ISPlasma 2023,
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Effects of Al Incorporation on the Electrical Properties of Amorphous AISiC Thin Films
Grown by Vinylsilane and Trimethylaluminum
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[ITUBIZ] RILT A 5E (SIC) 1 TRENOEH ML PR EEZ R D, KOB(LEN., EoEM %
X DRV =N RX Yy v T 2FFOTD, MERET—T 1 2 7 ROKFB AR DK ER D B
BLOUEEME L OSHBRIRE SN TWD, 2oH T, JeEBICHICHAT T p MAFHETH
52, 2T, BAIZINETSICHFTT 787X ML D ALOBEANICERLTEBY, =
Ny T NI AFAT I =0 A(TMANZ LY AISIC HiEAZER L, FHMEiZIT> T&7/2[3], L
LU, ZOMABEDED AISIC HIEOEKAVFFEILH A, AISIC O KU RFE % B
BN D Z Lid, KEMOBARLICEMIS AT CIEFICHE L 2D, £ 2 TAIFETIE
AVRLAR & 28 % 7= AISIC I3 U CHRPTER O IR R T E 2 A L7z,
[EBF ] AISIC BIEE I, A0 7 AR Elice =12 T > & TMA (2 X - T Hot-wall 4L,
FRAMEEEEZH W, =17 & TMA Ot EIZZNZEI 2 scem, 3.2 ~10scem Th b, A
R 2 & LT Ar & 220 scem it L7z, b —ZREIE 800°C, MR EIE 1 Torr, ARRMFRHIE 1 FFRH]
& UToo AR ECIE X BOETE T ek & 0 sked  PURREHE & DU F-HIE A & P URFHE 21T - 7=,
[FRLEZE] X 1IEREE»SE S NIZIEPIRO Al EEFEETH S, Al K 2.1%04 F
TIE ALK DR & TIPSR U, ) 1O IRPTR OB R 2~ 7, IPTRI3E
RN CRD Uiz, & 51T, AVRARDS 2.1 & 17.8% CITEH RO EL BOIRERFEN B2 5,
TG OFERILE ALK O AISIC TH

)

AR R BRI R LTV B L o oo —
. Room temperature = N ;Gix.
ALFERR O TF % U 7 BEE OB & S gy g
L R B R 52 T D LSRR AR £ "
810 8100
%, [&%&3CHk] [1] 7T. Jian, J. Sun, RRL - -
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Solar 4, 2000111 (2020). [2] T. Yasuda, et al., Al component (at. %) Temperature (K)

Appl. Phys. Lett. 101, 053902 (2012). [3] Y. 1 Dependence of (a) Al composition and
Tsuchiizu, et al., Jpn. J. Appl. Phys. 63, (b) measurement temperature on the resistivity of AISiC
03SP44 (2024).
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Comparison of single Shockley-type stacking fault expansion in 4H-SiC under
ultraviolet illumination after fluorine or oxygen ion implantation
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[IZU®IZ] 4H-SiIC =EJg~D 7 1 f U 1EAIC L » TEIEmIEAL(BPD)SNHE— 3 v 7 L —HIf
JERa(ISSF)WZHEHET 2 D 2 Ml T& 5 2 & 3G S, BRMERIEE O 7o Ol & LT
HENTWD[1-4], TLIEMHEREL LT, A AU EAC L DA RBOEANRES N TND —
FHT, SiF TV TRy ORI LA ELEENICRIBECHDL EBEZOND,

[EB 1] REREMTICN—7L—77 LA (HLA)ZE, = EE4IZIFE®L7- BPD %
B4R E AWz, 7B BLOMHBA AV ENIBEE— 7SI 0.6um & 7225 X 52N
TR F—% 460 keV & Lo, N—XELEHUHAGEEZ T A—LL L, F—=X&FHELT
IX10M 35 1X10%em? & L, BVLERIE 1700°C10 53 & L=, NN 7T UV R %
1T CISSF MEET D% PL A A —2 2 712X 0 ii~T,

[#552] Fig. 1 \ZBATRTRRIZ 1SSF OIEAHER SN T-DidA AV EANES LY b=t
JBOESTH Y, A A FEANETITERDENAL 2 5 O PL BIGIFER S /e oTlz, TAA 7T T
D 1SSF HEBRHEE X Fig. 2 (IR THRICIEAA A RO NI & A ERno 7oy BULER % OJLRE
JED F— R BERFEEITRE S B> Tz (Fig.3,4), ZORR LY, Ve & bBEFRA 4 IEA
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[1] S. Harada, et al., Sci. Rep. 12, 13542 (2022).

[3] S. Harada, et al., Appl. Phys. Express 16, 021001 (2023).
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Origin Analysis of Stacking Fault Complex with Different Surface Morphology
in 4H-SiC Epitaxial Wafer
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4H-SiC =& 7 = ZIX SR ARG S R DMFE L T D, R o Bl 68 AHRAL(TSD)
L < IFHBRAESAL(TMD) Z iR & L CTRAT D IRR K M T d 5 FE 8 K e A 4 (Stacking fault
complex; SFC)I&, AIEHifEE R ME(BSF) & 7 U X A FEE K a(PSF)IC L U #EAL S 41, PSF 23EI

U 72 BRI IR 72 M 23 T Ak S 40D [1, 2], ABFSE Tl EREIEE T TEKEE(STEM) % H
WTEATIROE 72 5 SFC O SRS 2548 LT,

EZRB IR

%ﬁmm$ﬁvwﬂ$c%m$ﬁﬁmumm®iHE%%%LkﬁwiH%m%%w\iﬁﬁ
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ﬁmttwﬁﬁc%ﬁw B D Wik STEM #2275, SFC-1 @ BSF X5 0 EDA > kU >

v 7777 SFC2 BN SFC3 LG OMEED=/ A N vy 753 0 7RITHLZ L&
sl L7z, F£7. SFC-1 3 X O SFC-2 DniBblLEB /a7 (PD) & PSF Td - 72723, SFC-3 [ ¥
23 PD CTH Y F D PD RN IIA Y SF 3R S F AN 5000 A 72 K BEREDTE R S -t Th
57, DLEOFRH R L OWGENR R/ D 3 S0 SFC O SfHTI230 T STEM #1224 £ L
776

Fig. 1 124% SFC # ifHir O F1h STEM 4% 7~ 9, SFC-1 O T2 1 TSD <° TMD 13589 &
3, FERNIZ 4 KO PD R L TEY ., W3 ADPD (PD2 ~4) | (IDMF@%%#%Wé
NTWDEZENyIoTz, —J7, SFC2 BL O3 1%, EAIZTSD & L< X TMD WfFEEL, &Y
FARFHE T 4 AKD PD ICHRHL L TN D Z & 343703 o 7=, SFC-2 1% PD1~3 {2 L ¥ PSF 5. SFC-
313 PD2~4 (2 X 0 KEEEHABREER AR S T2, £ 7=, SFC-1 3 LN SFC-2 DK HllL PSF T
HHD, AT O TIRMBEICERT 23 N7 X MR8 Sz, 76> T, PSF MK
L72#%D7 a7 A28V T PSEF BRMEHEIZE(L LT, b LIZZFDOHTHD Z ENRBIND,
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[1] H. Tsuchida, et. al.,

Phys. Status Solidi

B 246, 1553 (2009).
[2] S. Hayashi, et. al., J.

Cryst. Growth 648,

127880 (2024).

Fig. 1 STEM images of (a)SFC-1, (b)-2 and (c)-3.

© 2025%F I[SAMEZES 15-267 15.6



10p-N322-11 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

4H-SiC A I ERLIZHE L1 3C-SiC BIET EZ ¥ v LEOFT
Characterization of 3C-SiC thick epitaxial layers grown on off-axis 4H-SiC substrate
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SEHERRAL T A FF (BC-SIC) 1. (LFRIRTEMICEND & L IS, KOBETENMN A B CH
7Ry FEERB KO 2R R Y v 728952 b KEBEERIA L KFEARRKIC
M 72 N TYEE RREAN O 8 A et & U CHELE MBI CH D [1], B KBt - KFEE
BN OERITIE, i EOR FICX > Tx vy V7 HEMEIET T ENEETHY, ZOFE
D=2 LTHTNRY Y a= 737 %Y — (DPB) OIS REIINLTWND [2,3], Fx D
FATHFZE T, 4H-SiC RIS A 7 A ZE AT S5 Z & T DPB O HIH &, BH— KA A pk
EMEE SN DHHER, 3C-SiC DIELILTFREN [ L3252 L 2R L2 [4],

AWFGETIE, [R—iE A2 W, &7 A8 AIZ L% DPB il D A 71 = X AIZDWT X 5 IZFEH
WRREF LT, BHE, Al TR—7 &Nz p B 3C-SiIC =X F vy /ufE (EX 100 um, R—E>
TYEIE Na<1x10%cem3) MU0 H L7Zb DO TH D, A4 7 FEHGUEHE, (0001) Si H (2% L CT<1100>
FFHNC 0.2°0D 4 7 F % A3 25 sl 44578 4H-SiC Jek B2 3C-SiC =¥ @& = S8/, — .
A FEHGRUEHE, (0001 (2 AT 72 4H-SiC A EICRARICARER S W72, s E OFHEizIX, &
Tt EELEYT (EBSD) % MW e, X1 I2i%, sEHErE 12 381 2 (1100) 1 % 11 E L 7= 4 7 FE s
FOF v ER ORI G (IPF) ~ > 7%~ 7, IPF ~ v 7IZHB\ T, Fld 3C-SiC O[11115
fAERL, ZRLADOEII[11]E X572 5 S0 3C-SIiC £ 721% 4H-SiC 72 ¥ Dfhhod SiC R Y & A
T ERT, AT HERTIENFAAMES TH O | o HALR° 4H-SiC OAF{EIER EIfs T3 %
HE AR BN, ZAUSK L, AV EERTIENTALOEEMEL . Bre D HAL OIS = v E
BRITIEN > TWD, 2 HDOFERIT, ERICAT 7 MAE AT 52 & T, [111]E440 3C-SiC D J5
NS D SiIC AR Y & A FOIRADINH S v, [1TALISHT - 72 B i E 72 3C-SiC bt k= 2 Mg

INDHZEETRELTND,
AMFSEIE, ENEOS KR FEE4, JSPS HAM KRR Y 7 77 L GRS 1 2019/R1) . 38 L O R Y IFSEHRBL#H 2 (Deutsche
Forschungsgemeinschaft, GRK2495/E) D 3% % 5 1 C 3k S iz,
[1]  T. Yasuda, M. Kato, M. Ichimura, T. Hatayama, Appl. Phys. Lett. 101, 053902 (2012).
[2] M. Kato, N. Ichikawa, Y. Nakano, Materials Letters, 254, 96-98 (2019).
[3] K. Seki, S. Harada, T. Ujihara, Mater. Sci. Forum. 311, 740-742 (2013).
[4] K. Rho, J. Fujita, and M. Kato, ECS J. Solid State Sci. Technol., 13, 125002 (2024).
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Crystal direction Fig. 1. Cross-sectional EBSD IPF maps (a) "off-axis"
Silicon Carbide 3C Silicon Carbide 4H sample, (b) "on-axis" sample, with the blue regions
111 1070 indicating the [111] orientation of 3C-SiC, and (c)
color map showing the correspondence between
Al colors and crystallographic orientations.
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High-Resolution Synchrotron X-ray Topography of 4H-SiC Wafers
Using a Wide-Field Detector at SPring-8 BL16B2
Waseda Univ.!, JASRIZ, RIKEN?
°(M1)Y. Huang!, R. Zhou!, K. Kajiwara?, T. Kameshima?3, T. Osaka3, M. Yabashi®, T. Shimura!?
E-mail: huangyuhui@asagi.waseda.jp

Silicon carbide (SiC) is considered a promising semiconductor material for power devices due to its excellent
physical properties, such as a wide band gap, a high breakdown electric field, and superior thermal
conductivity. Although SiC-based devices have already been commercialized, further cost reduction is crucial
to accelerate widespread adoption. This requires larger wafers and higher device yield, making accurate
wafer-level evaluation of remaining crystal defects essential.

Synchrotron X-ray topography (XRT) is known as a highly accurate method for evaluating crystal
defects in SiC. However, traditional nuclear emulsion plates commonly used as two-dimensional detectors
make wafer-scale measurements difficult. Recently, X-ray imaging cameras have undergone rapid
development, and detectors with sub-micron pixel sizes are now available. Nevertheless, their typical field
of view remains limited to approximately 1 mm, rendering them unsuitable for assessing large-area samples
such as semiconductor wafers.

To overcome this limitation, we have developed an X-ray topography system that offers both a wide
field of view and high spatial resolution. This system has been installed at SPring-8 BL16B2[1]. In this paper,
we report the application of this system to the evaluation of 4H-SiC wafers.

Figure 1 shows an example of XRT measurements on a 4H-SiC wafer. The measurements were
conducted using 8.5 keV X-rays and the 1 1 -2 8 reflection.
The two-dimensional detector used comprises 14192 x
10640 pixels, with an effective pixel size of 0.72 um and a
field of view of 10 X 8 mm. The stripe-like contrast running
parallel to the g-vector (indicated by the arrow) arises from
non-uniformity in the incident X-rays and is unrelated to
the sample. The dark, dot-like contrasts correspond to
Treading Screw Dislocations (TSDs), which are clearly
visualized. In addition to TSDs, linearly arranged Treading
Edge Dislocations (TEDs) are also observed. An enlarged
view confirms that individual TEDs can be distinctly
resolved. Despite the submicron resolution, clear contrast
was obtained with an exposure time of only 10 seconds. At
the presentation, we will also show measurement results
from the entire wafer and from experiments conducted in

transmission geometry.

This research was partially supported by the ‘
SACLA/SPring-8 Basic Development Program. Fig. 1 Synchrotron XRT image of a 4H-SiC
[1] T. Shimura et al., The 86th JSAP Autum Meeting wafer measured at SPring-8 BL16B2.

2025, submitted.
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BREBZAVEIILFE—FIVENIZ KL S SiC EirD X EEH
Defect characterization in SiC wafers by multimodal analysis
using perspective transformation
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RALT A F (SIC) &, IRV RE ¥ v 7 mWOEGREEE R, & W BRE R EoEn -y
FAEEAZ A L, IR OANT =8 KB L TRESER STV D, —F T, SiCfEaHIZIE
A2 IO LT DA LTFEELTEY . 2L T A ZADEERESCRBIE ML
BFSE, WAEOBSREYCEEAX MO RESEET LD, TOD, KMz FEfCIEmRET
FEM L. KREONLESPHEE AR ICRET 2 2 &R b TN D,
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