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SiC-MOSFET

SiC-MOSFET with High Channel Mobility and High Reliability
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Silicon carbide (SiC) is considered to be the next-generation material for power switching devices because of its potentially low-loss switching

and high blocking voltage performance.

The achievement of a high-channel-mobility SiC metal-oxide semiconductor field-effect transistor (SiC-
MOSFET) is imperative to realize an ultra-low-loss SiC-MOSFET that exceeds the silicon limit.
considered to be insufficient because the gate oxide layer contains carbon.

On the other hand, SiC gate oxide reliability has been

Toshiba has developed the “dry oxidation + pyrogenic reoxidation” gate oxidation method in order to attain both high channel mobility and high

reliability.
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Using this method, we have achieved both the world’s top level of channel mobility (93 cm?/Vs) and high reliability (charge to breakdown:
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Capacitance vs. gate voltage (C-Vg) characteristics of MOS capacitor
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Interface trap density D; distribution of gate oxide
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Secondary ion mass spectrometry (SIMS) depth profile of gate oxide fabri-
cated using pyrogenic oxidation method
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Drain current vs. gate voltage (l-Vg) characteristics and inversion channel
mobility of lateral n-type MOSFET (nMOSFET) fabricated using pyrogenic
oxidation method

LRI S (B3),

nF X AUATEI MOSFET D 14( F LA V&) -V, Fi i Ko
ure # B4 1R, G-V Z2nF v 2V MOSFET
D7 —MEIF100 yum, 7—MEIZ150 yumTH S, A Tvx
= 7 ERALE TR SN/ MOSFETIX, L& WEEEDT
1L7VD =047 EEZRL, urpldHRELLVO
107cm?/ Vs ZEH LTS, —F, FIABbETERSh
72MOSFET TidF ¥ A VBB EE 2RO TR, WIEARET
BHolze TNHDRERIID DR/PNERE EY 225 EE R L
TWwb,

4 H—R2VEA4AH-SIC MOSFET 7 — MERLIED
EREEMER

(F4) T—PEBEEPHMEIARVEE, BICEFOREERKEICEOT
HIFONFERRADI R F—/N\Y NEFHET HDICBER
BE.

(£5) HERBAMVEICSVLT BFRMEEFEORT HHVIIHERKRE
DRFIE, FEHEFERD. RISEICEA FRICASLAVETF
PEHLSNTOBHEEFZVD,

EFvRIIVBEEEEEEEZmIL/E SiC-MOSFET

B4y =y 7 BALETIER SN 7 — MRILENE, &
FYRVBIEZERTHI DN TE—T, FSABALET
RSN LI IR L CTHE SR, BEiEhor ko
I OHE) DL EICEINLHREOHED S, BILEED
BN L TR &2 5,

7 —R VI 4H-SICIZ/ 84 a Yz =y 7 RALE: TR L 721
F100 yum D n B MOS F v /307 DEL 5 Ai # B5 12K T,
— R STEAMBALIE D Epe 138912 MV/ecm % 78375, 4H-SiC
=KD Y 2=y 7 BALED Epg 128 MV/ecm 2 )
EIEWZ Db D b, T, Madz=y 7RO
OHHD E 2T X8 TWEEEZLNS, B oOH
FR2 Y R 2 OWIEANE T AF R TOT =—) 02 &
BRI AR TH BHH, 7 =— VALHII AL b2 5
OH 2 MiHE 3¢5 LB, SiOy/SICHMDT 7)) v 7R
YREBIGL TV AKRFEETTHRBESETLE) 20, DDk
ARy DET 25| &3,

80 -

60 JAS An % St/ 2 (4
S
W 40 F
S@ RS 1EAL

20 -

0 —‘ | | | —‘
8 9 10 11 12

Esg(MV/cm)

H5. 5F—PMR{LBEDEw 3 — S0y ==y 7 RALETIER L7227 —
ML B 2V BB R & S 5,

Field to breakdown Eyq distribution of gate oxide
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D, distributions of “dry oxidation + pyrogenic reoxidation”
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Weibull plot of charge to breakdown Quq distributions of “dry oxidation +
pyrogenic reoxidation”
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