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Theoretical studies for Si and C emission into SiC layer during oxidation

TR, RO, EHER

Yasuto HIJIKATA, Hiroyuki YAGUCHI, and Sadafumi YOSHIDA

To understand the structure of SiC—oxide interface more in detail, we propose a theory for calculating the

depth profiles of Si and C emitted into SiC layer during oxidation.

Simulations of the depth profiles of Si and

C interstitials results in the structures analogous with those observed from a spectroscopic ellipsometry. To

determine the diffusivities of Si and C interstitials, we performed capacitance—voltage measurements for

examining the re-distribution profiles of nitrogen after oxidation. By comparing between observed and

calculated profile, we obtained the self-diffusivity of C interstitials and confirmed that the proposed theory was

appropriate to estimate depth profiles of Si and C interstitials emitted into SiC layer.
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Fig. 2. Concentration profiles of (a) Si interstitials and (b) C
interstitials in SiC substrate at X=10, 20, 40 nm for Si- and

C-face.
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Fig. 3. Concentration profiles of Si interstitials in SiC
substrate at X=2, 10, 40 nm in the cases dX/dt=const. and
measured values of dX/dt. The inset shows oxide growth

rate as a function of oxide thickness.

& AT, RHEICAW B LR O fEIE TR 4)
(CHBH SN TWZbDZ/H L7203, 4-5H4TH K&V
BOBOHRELHDY, S5, FUEREETDH,
FRAL T T = — L & S YRR S BN 3 2 Bl
(AU RILHD NAEL LWL H D, £2 T, Si
BLOCKFREIFEFO L IE LW SR Z RO
D, #EH#R R—7 SiC etz AV TR ik D2 KR
ERSJFRT a7 7 A VOFESAAERE LT, 22T,

36

C &R OILE N B TR MM OYLHL & [7] UiFE ¢
Hie LB 2 BRAMPOILHIRED S C O HCIEHK
EREHET DL, BRBEOTa 7741
YN VA y bR BRI 2 RE-BIEIEN D
K7,

Fig. 4 7' v v b ild, BEIEE 20 nm ORFOZEFR
BEOWEMZ R, MLV, BERETICE R
TREBENTODEETBDOND, ZOX D 7RRES
FiaFtRIC L > THERT 5720, (2T (0,0 % SiC
FEMRONFR KT —IRE Ny ICEE L, R(3)DwWE
5.5010'"em™ (SiO, DEEFE ORI, B1H SiC K Ok
FIE) & LT, TR GIE R —RET n 7 7 1
NOFERPEE D7 4 v T 4 72X k-, Fig. 4
O F R & REMBRITEhZ, CEk4) £ 9)
DEEHANTHAE L R —RET e 7 7 A LV ThH D,
Fo, FROFERILE CILEERE A B & TERIE~
TAT AT LIEGEDHN—T Thbd, 74974
YR R SRR A D & T D &L S
4) OfEE D /36 12, 3Lk 9) Ol D,°P01200 12
YT 5, fE-> T, Rischenschmidt » 238 L7~ &
TV JCER9) DHCHEBREOEIIRETED Z
EDNARERTHMER INTZ, Hk4) OEAELWE
L& &, 3650 TNNAETTZ ik, BbHIcib
BWREIEHSNEE CWEZZ L E2RBR LTS EEX
5.

— 10 i— T I\‘|||||| T TTIITTm T ||||*|| T ||||+§
""E 45 4 \ 3
5, NS \ N
g 10 =
g f E
5 oL ]
% 1017 — —
S £~ DUcRef4) oo D Ref.9) 3
9) C ]
g I — DSDC fitted + meas. i
Q 1016 -l— L1 IIIIII| L1 IIIIII| L1 IIIIII| L1 IIIIH-I-
10° 10' 10° 10° 10*

Distance from the interface [nm]

Fig. 4. Donor concentration profiles in SiC substrate.
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